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NOTES. 


The detailed reports in the current issue of the Conference 
on the Education and Training of Engineers, and the 
Convention of the Incorporated Municipal Electrical Associa- 
ton, again compel us to omit. several of our usual weekly 
features, including Technical Problems and Electrica! Pro- 
gress t Home and Abroad, and also to reduce materially 
the space allotted to our Electrical Trade Inquiry. The pub- 
liwation of these regular features will resume its normal 
course nert week. 


T is estimated that in the Coronation illuminations in 
London and the suburbs between 2,500,000 and 3,000,000 
electric lamps were utilized, but not one single case of a 
fused wire has been reported. The illuminations were 
on a scale far surpassing anything ever seen before in 
any city in the world, and it speaks volumes for the manu- 
facturers and contractors that no mishap of any kind 
should have occurred. 


|" appears to have been assumed in many quarters 
that the decision of the Appeal Court in upholding 
the levality of the notices served on the National Telephone 
Company is in the nature of a great triumph for the Post 
Office. As a matter of fact it is nothing of the sort. One 
authoritv, in expounding the effect of the judgment of 
the Master of the Rolls, declares that the Appeal Court 
has decided “that the National Telephone Company 
cannot compel the Post Office to take over any of the 
Company's plant which will not be necessary for the 
working of the svstem after it has been transferred to the 
Government on December 31 next." This is an entire 
misapprehension. The Postmaster-General, instead of 
giving notice in detail with regard to all the property he 
did not want to purchase, made the notices apply wholesale 
to some twenty or twenty-one exchanges. The National 
Company challenged the validity of the notices, and 
when the matter came before the Railway and Canal 
Commission, Mr. Justice Lawrence and Mr. Gathorne- 
Hardy held that the notices with reference to three Central 
London exchanges were good, but that the notices having 
reference to the non-competitive areas were bad, on 
the ground that they were too vague. Sir James Wood- 
house dissented, and the Master of the Rolls confirmed 
Sir James Woodhouse's view. But this does not by any 
means signify that the notices must be acted upon. It 
merely removes from the Post Office the onus of proving 
that the property or plant is unsuitable to its requirements, 
and places upomsthe Telephone Company the responsibility 
of convincing the Railway Commissioners that the plant 
in question is suitable for the actual requirements of the 
telephone service of the Post Office on the date of the 
transfer. This obviously is a very different matter. 


HE fused wire phantom, it seems, has not yet been 
exorcised. A few days ago the “ Birmingham Daily 
Mail,” which is under the same ownership as the '* Daily 
Post,” one of the most scrupulously accurate of morning 
journals, gave currency to the following statement :— 
Shortly after midnight the West Bromwich Fire Brigade 
was called to the Town Hall, where it was found that 
the electric wires in. the meter house, which is 
situated beneath the organ, had fused and burnt through 
the wood casing. The outbreak was discovered before it 
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had got any hold, or the damage would have been periods, 


The brigade under the command of Captain Tozer turüed .. 


out, and in a very short time had extinguished the flames:" 
Now it appears, as a matter of fact, that the fire was due 
to an escape of gas. The Town Hall had been illuminated 
for the Coronation and when the lights in front of the 
building were extinguished, the pressure was so great 
that it caused an escape in the meter house, and the 
inevitable explosion promptly followed. Electricians have 
reason to be grateful to Mr. W. A. Jackson, the electrical 
engineer to the West Bromwich Corporation, for his 
promptness in bringing the actual facts of the case to the 
notice of the press and thus assuring the speedy contra- 
diction of a mischievous misstatement. 


N another column Mr. A. R. Bennett, the well-known 
telephone engineer, subjects to severe analysis some 

of the Postmaster-General’s pronouncements on the 
subject of municipal telephones. It will be remembered 
that Mr. Samuel made much of the fact that only six 
municipalities established telephone systems and that 
only two survive. Mr. Bennett exposes in very incisive 
fashion the extraordinary campaign by means of which 


municipal enterprise in this direction was checked, in the 


first place, by means of circulars, pamphlets, books, and 
anonymous articles, and then by the steps taken by the 
Post Office to purchase the National Telephone Company's 
business years before any such movement was necessary. 
He shows, too, how the Post Office has attempted—fruit- 
lessly—to stifle municipal enterprise in Hull and Ports- 
mouth by competitive telephones at 25s. per annum; how 
it succeeded in killing the Brighton telephone system by 
refusing to permit the service to be extended to Hove, 
which, as Mr. Bennett justly observes, is quite inseparable 
from Brighton for telephone purposes; and how it 
intimidated Glasgow into parting with its undertaking. 
It is a heavy indictment which Mr. Bennett brings against 
the Department under these heads, and it will be interesting 
to see whether Mr. Samuel has anything to say in reply. 
As to Mr. Samuel’s declaration that his study of the question 
had convinced him that the telephone service is not a 
field in which municipalities “ can adventure with success.” 
Mr. Bennett cites the cases of Guernsey (which the Post- 
master-General seems to have wholly overlooked), where 
the service is made to pay handsomely on £3 6s. per 
telephone or £5 for unlimited service; of Portsmouth, 
where an unlimited service is given for £5 17s. 6d. per 
annum; and of Hull, whose municipal service, which has 
earned a world-wide reputation for efficiency, costs, on 
the average, only £4 per annum. 


bI 


Another aspect of Mr. Samuel's speech has been dealt 
with in equally forcible fashion by Mr. D. M. Stevenson, 
of Glasgow. The Postmaster-General, dealing with trunk 
calls, said that in the United States there was a rapidity 
which had not yet been attained in the United Kingdom, 
but the charge for the use of the trunk wires in the United 
States was from 250 to 350 per cent. more than in this 
country. It would be easy, he said, for the Post Office to 
give a service as rapid if they were allowed to charge 5s. 
a call between London and Liverpool instead of 2s. 6d. 
Mr. Stevenson points out that the grievance of the com- 
mercial classes is that the-trunk service is not only slow 


404195 


ág 


2 THE ELECTRICAL ENGINEER, 


JULY 7, IQI. 


but far too costly, and urges ? " cdnh parison, not with the 
United States—where, for many things, as everybody 
knows, *a*'dollar goes no Jutter than a shilling in this 
country—but with European, tariffs. France and Germany 
charge less than half e, ‘Post Office rates, while Sweden 
only charges 61d. fof" distances between 155 to 373 miles, 
and gives the sumi, “excellent service which Mr. Samuel 
thinks he could gis Whe were allowed to charge 5s. between 
London and, Liverpool. For 373 to 497 miles Sweden 
charges 10d. sand for distances of 1,000 mile it charges 


98, 3d., AM "half what we are charged for the less than 
400 melee” ttween London and Glasgow or Edinburgh. 


CRIECT to the decision of a special meeting of the 
. ox Council after expert opinion has been obtained, the 
hester Town Council, on the recommendation of the 
Electre Lighting Committee, has resolved upon a very 
Important hydro-electric scheme, the progress of which 
will be watched with keen interest. The proposal put 
forward by Mr. S. E. Britton, the Corporation's Electrical 
Engineer, is that of harnessing the River Dee. Mr. John 
Owens, in moving the adoption of the scheme, pointed 
out that it was absolutely necessary to increase the electric 
plant for the city, and that the Council had already 
sanctioned an additional expenditure of £8,000 for that 
purpose, which had been agreed to by the Local Govern- 
ment Board. There was a large flow of water coming 
over the weir at Dee mills, which ought to be harnessed, 
and the capital expenditure proposed was £10,000. The 
increase in last vear's consumption of electricity was 
154.252 units, and the demand is still going up, so the 
time is a very favourable one for embarking on such an 
experiment, but as the utilisation of the combination of 
the volume and head of the water is something new in 
England, it was felt that circumstances justified 
committee in recommending that expert advice should 
be called in. 


HE old Dee mills, the site of which it 1s thus proposed 
to utilise, are an historic landmark in Chester. 
Founded by Hugh Lupus, they were in existence so long 
ago as the year 1119, and were partly rebuilt in 1220 by 
John Scott, Earl of Chester. In 1646 Parliament passed an 
order declaring that the mills should be dismantled, but 
they survived this ordinance, as well as another of 1652, 
when it was proposed to build a harbour on the site and 
destroy not only the mills but the dam alongside them. 
In 1789 and agam in 1819 fire nearly accomplished the 
destruction that Parliament had twice failed to effect. 
After being the property of the Wrench family for nearly 
a century, the mills were acquired hy the Chester Corpora- 
tion in 1895 for £7,000, and were finally pulled down a 
few weeks ago. It is suggested to utilise an av erage flow 
of 240,000,000 gallons per day, which would give approxi- 
mately 300 h.p. per dav, and more in rainy weather. 
Maintenance will probably cost £1,200 a year, which will 
give the Electricity Department a very fair profit. 


E learn from Mr. Le Maistre, the General Secretary 

of the International Electrotechnical Commission, 

that in conformity with the wishes of the Brussels Confer- 
ence held in August, 1910, the delegates of the British, 
French and German Elec trotechnical Committees met at 
Cologne in the middle of May last and accomplished very 
excellent work. Professor Eric Gerard, having presided at 
the Brussels Conference, at which the subject of nomen- 
clature had been much discussed, was specially invited to 
attend, so that not only was there a continuity of ideas, but 
the delegates were entirely free to put forward their par- 
ticular views. Those present were: Professor Eric Gerard 
(President of the Belgian Committee), M. E. Brunswick 
(Delegate of the French Committee), Dr. E. Budde (Presi- 
dent of the German Committee), Dr. Silvanus Thompson 
(Delegate of the British Committee) and (. le Maistre, 
General Secretary of the Commission. Before the actual 


the 


work of the meeting was cune a most important 


Suggestion was outlined by Dr. Budde dealing with the 


international unification of symbols. On behalf of the 
German-speaking nations, as represented by the Elektro- 
technischer Verein, of Berlin, Dr. Budde said that they 
would be prepared to abandon the use of “ W " for resist- 
ance and adopt “ R,” if the English-speaking nations, on 
the other hand, would adopt “I” instead of “ C" for cur- 
rent. Dr. Budde was quite ready to exclude “J” 
synonym for “I” owing to the confusion which would arise, 
due to the fact that “‘ J " is already employed to represent. 
other quantities. Dr. Thompson, on behalf of the British 
Committee, willingly concurred in this suggestion, and as 
the American Institute already employs “1” and through 
the good offices of the American Electrotechnical Com- 
mittee, the National Electric Light Association of America 
is being approached in the matter, there is every hope that 
at Turin, the symbols “TI,” “ E," ^R" will be universally 
adopted. Such a decision, if ratified by the Commission, as 
no doubt it will be, will certainly be a most encouraging step 
in the right direction. 


The discussion of the work of the various Committees on 
the German list of terms put forward at Brussels was then 
entered upon and a list of some 50 industrial terms and 
definitions was agreed to in French and English. The word 
‘industrial " has been introduced so as to distinguish this 
work from that of the vocabularies in course of preparation 
by several of the Committees. The reason being that the 
vocabularies include definitions of a character more abstract 
and general and more rigidly scientific than is necessary in 
the case of industrial terms, which are more conventional 
and can, therefore. be defined 1n less academic language and 
yet prove of inestimable value to the industry by facilitating 
commercial transactions between buyer and seller. As the 
time at their disposal was so limited the Delegates intend to 
meet again at Turin early in-September so as to have an 
opportunity of revising their work prior to submitting it to 
the plenary meeting. In the meantime the work already 
carried out is being issued to the various Committees for 
their consideration. Special mention must be made of the. 
work of the Danish Committee, which was presented in such 
an admirable manner and has been of very considerable 
assistance to the Committees generally. The work of the 
Japanese, the Mexican and the Spanish Committees was 
also most complete. The small Committee has been so 
successful in its task that in all probability the appointment. 
of other small international Committees, to study certain 
particular subjects in a preparatory manner will be con- 
sidered in the near future and thus work will be going on 
continuously and subsequently more rapid progress ensured. 


CCORDING to a correspondent who writes from Turin, 
the only section of the great International Exhibition 
of Industry and Labour now being held in that city in which 
Great Britain 1s inadequately represented 1s the Electrical 
Section. '' The German firms are there in full force," he 
says; ' America is well to the fore, France has sent of her 
best, and Italy herself seems bent on practically demon- 
strating the fact that in electrical manufactures she is à 
force to be reckoned with. But the English electrical houses 
which are represented are wofully few. eThey are first- 
class houses, but they are very lonelv. — In every other 
direction Germany and England are running each other a 
very close race. but in the electrical industry our Berlin 
competitors are practically having it all their own way." 
are asked to announce that the Council of the 


E 
W*. Textile Institute, which has its headquarters in 
Manchester, has decided to co-operate with the Electrical 
Institute in making a general investigation into the ap- 
plication of electricity in textile mills at home, on the 
Continent, and in America. A committee of tw enty-elght 
(fourteen from each Institute) is being formed to conduct 
the inquiry, and will issue a report on their investigations, 
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The Electrical Industry of Great Britain. 


Inquiry into its Condition. and Prospects. V. 


SCHEDULE OF QUESTIONS AND FURTHER 
REPLIES. 
To facilitate reference and avoid repetition, we have 


H 


i 


recapitulated the questions sent out. A further instalment | 


of replies will be given in our next and succeeding issues. 


(1) Is the present condition of the electrical industry, 
in your view, as satisfactory as it might be? If not, 
have you any general views as to the cause ? 


(2) What remedies do you suggest ? 


(3)Is an extension of the principle of combination in 
your opinion desirable ? 


(4) Would you advocate the Continental system under 
wlich manufacturers secure the co-operation of 
bankers in various enterprises ? 


(5) Would you advocate the establishment in this country 
of an Electrical Industrial Bank ? 


(0) How would you remedy such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, by investing £3,000,000 in Debentures. 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ? 


(7) Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ? 

(8) Do you approve the suggestion that technical attachés 
should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 
British manufacturers regarding local conditions? 1f 
not, what system of organisation would you suggest ? 


(9) Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 

(10) Should an import duty be levied on electrical imports 
from foreign countries ? 

(11) Are the criticisms on British methods of doing business 


abroad, which are from time to time put forward by 
British. Consuls, in your opinion justified ? 


(12) Are there any special improvements in our methods | 
of doing business abroad which you would desire to 


see more generally adopted, such as printing catalogues 
and price lists in the language of the country in whieh 
it is desired to do business, the adoption of their systems 


T 
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of prices, weights and measures, and conformity with : 


their customs in regard to credit, delivery, ete. ? 

(13) It has recently been stated by a British. Consul that 
“ German firms are securing business which might. be, 
and formerly was, done by British firms, simply because 
British firms to-day endeavour to sell what they want 
to sell instead of what the foreign merchant wants to 
buy." Is there, in your view, any truth in these 
allegations ? 

(14) Are you in favour of a co-operative organisation for 
Publicity Campaigns on a large scale ? 


FROM MR. D. O. EVANS, M.LE.E.; MANAGER 
AND ENGINEER FOR NORTH WALES, 
THE NATIONAL ELECTRIC CONSTRUCTION 
COMPANY, LTD. 


I have read with great interest your notes on the state 
of the electrical industry in Great Britain, and I am firmly 
of the opinion that it is time something was done to put our 
industry on a sound financial basis. I have felt for some 
vears that we are greatly handicapped in competition with 
the German manufacturers, who seem to some extent to be 
State subsidised, 


| 


I think it an absolute disgrace that after sacrificing some 
of the best blood of the land, to say nothing of spending 
250 millions of money in keeping South Africa, that the 
very first plum in the industrial line, viz., the Victoria Falls 
Power Scheme, should be hawked round this country and 
and no firm able to take it up under the conditions imposed. 


| The consequence was, as you state, that it was taken to 


Germany, where an electrical firm was found quite willing 
to buy the contract at the price of a Debenture holding, 
simply because there is a close connection between some of 
the large mdustrial concerns and the State Banks. 

I am sure it would be quite as much to the benefit of the 
nation to have some such connection between State and 
industry as to run this new Insurance scheme. 

There must also be something very “ rotten” in our 
international trading relations when Germany can send us 
cach month on an average some £350,000 worth of electrical 
goods, whilst we are only able to send them about £2,500 
worth per month. Of course, our municipal authorities are 
largely to blame for this, because although they draw up 
stringent specifications they will, for the sake of buving in 
the cheapest market, place their orders abroad, where there 
cannot possibly exist the same regulations as to payment 
for labour nor supervision of the quality of material as are 
imposed on contracts let in this country. 

I should verv much like to see the establishment of a 
Chartered Institute of International Commerce or similar 
organisation, since until this is done, we cannot possibly 
expect much improvement in trade from spasmodic indi- 
vidual effort. D. O. Evans. 


FROM MESSRS. T. FRANCIS & SONS, ELEC- 
TRICAL ENGINEERS AND MANUFAC- 
TURERS, HAMPDEN-STREET, BOLTON. 


1. Free Trade. 

2. Reform of Tarifis. 

3. Not to the extent of large combines. 

4. Yes. 

5. Yes. 

6. Previous two answers will suffice. 

7. IT should tack another department on to the Board of 

Trade. |j 

8. Yes. 
-9. Bv all means. 

10. Yes. 

11. To a certam extent, yes. 

12. I should adopt all vou mention. 

13. This is absolutely true, from my personal observation. 


14. Cannot give definite opinion. until idea further 
developed. 

FROM MESSRS. JOHN GIBBS & SON, ELEC- 
TRICAL AND CONSULTING ENGINEERS, 
LIVERPOOL, LONDON, NEWCASTLE, 
BIRMINGHAM, GLASGOW, PARIS, DURBAN, 
AND JOHANNESBURG. 


1. We consider that it is far from it, the principal causes 
being: (a) An attempt to supply apparatus at prices at 
which it is impossible to produce good work on a business 
basis ; (b) the demand for this sort of thing ; and possibly 
an auxiliary cause, viz., the competition of cheap foreign 
goods which are allowed to enter this country. 

..9. We fear it is extremely difficult to suggest a remedy 
unless it be the inculcation of higher principles in business. 

3. Insofarasit would tend to the maintenance of a fair 
and equitable price, Yes. 

4. There are circumstances under which this might be 
introduced with benefit, particularly in the case of export 
to countries where we are of out court, in consequence of 
their demanding credit, which our system of business does 
not"permit of, but which is readily given by German firms, 
doubtless due to the assistance afforded by their Continental 
Banking system. 
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5 & 6. These are questions outside our province, which 
we really could not attempt to answer, unless it could be 
effected by the system you mention. 

7. Asa rule, Government Departments get into a groove 
and become fossilised, which we fear would be the case with 
this or any similar organisation if some means were not 
taken to prevent it. 

8. Iftheright man were chosen for this purpose it might 
be of considerable value. 

9. Unquestionably. The present arrangement is most 
unfair. 

10. This opens a very serious question. Primarily, it 
would seem desirable, but there are many things to consider. 

11. Formerly they were, latterly we think many of the 
causes have been removed by most manufacturers who have 
modernised their methods. 

12. There is still much room for improvement, especially 
in the matter of printed catalogues in the native language 
of the country. We frequently receive catalogues in foreign 
languages which shows we are uot alone in this fault and 
doubtless ours share the same fate, namely, the waste paper 
basket. 

13. This may have been and doubtless was the case time 
back. We do not think it prevails to any extent at the 
present date. Most firms are quite anxious to make any 
pattern that they think will sell in the market, but they 
want the superiority of English goods better setting forth 
than they are at the present time. 

14. If this can be done at a reasonable price. Most 
proposals of this kind that have come under our notice 
have been too costly, so much so, as to be prohibitive for 
a mere venture that can only have problematical return. 


JOHN GIBBS & SON. 


FROM MR. S. H. HODGKIN, DIRECTOR, THE 
PULSOMETER ENGINEERING COMPANY, 
LTD., READING, LONDON, LEEDS, GLAS- 
GOW, LIVERPOOL, MANCHESTER, BIR- 
MINGHAM. 


Generally speaking, I consider that the British Govern- 
ment, through its representatives, might do a very great 
deal more than at present. In Germany, every official is a 
commercial traveller, up to the German Emperor himself. 
Whilst the British manufacturer does not want to be spoon- 
fed, yet he objects to being invariably handicapped as he is 
at present by the commercial knowledge and energy of 
foreign officials as compared with British. 

4. I heartily advocate this suggestion. Largely owing 
to the system by which foreign bankers give credit to 
manufacturing firms, the latter are enabled to give much 
longer credit than the English manufacturer paying the 
usual cash monthly for his material can possibly afford to 
do. The foreign bankers appear to give credit on very much 
easier terms and thus enable the manufacturer to compete. 

6. I did not follow the particulars of this deal, but I do 
not for a moment suppose that the German manufacturers 
took £3,000,000 out of their own pocket in order to get 
£8,000,000 in orders. Probably the bankers saw the import- 
ance of keeping the manufacturers going and arranged tbe 
financial deal. | 

7T. Yes. 

8. Whilst there has been a welcome improvement in the 
amount and class of information to be obtained from 
Government Departments, yet there is a great improvement 
to be made in Consular service. If Consuls were required to 
be always of British nationality, and always business men, 
it would be of an immense advantage. Our Consuls should be 
constantly on the look-out for furtherirg British commercial 
interests in all ways. They should be closely allied to the 
Diplomatie Departments, so that if necessary, combined 
influence could be brought to bear. 

11. These questions vary greatly, but I think are on the 
whole, much less unfavourable to British methods than for 
them. There is, however, still no doubt that foreign com- 
mercial travellers are much abead of the English in their 
linguistic abilities. 

13. This is a statement that is constantly being made, 
not orly by British Consuls, but by Colonial buyers. I do 
not think that such a sweeping statement can be justified, 
although, of course, there are still Conservative firins. 
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FROM THE MANAGING DIRECTOR OF ONE 
OF THE LEADING FIRMS OF WHOLE- 
SALE MANUFACTURING ELECTRICIANS. 


1. “ Insane " competition, instead of co-operation in the 
trade. 

2. Division of trade into specialities. 

3. Yes. 

4. Yes. 

5. No. 

6. By combination of trade and banks, by proportions 


and limited liability. 

7. Yes. 

8. What is meant by “ Technical" ? 
mercial " or " One man, one trade ” ? 

9. The business done should be assessed, whether on 
agent or principal. 

10. No! certainly not. 

11. Very seldom. General abstract complaints easy, and 
not often of value. 

12. This must depend upon amount of prospective 
business ; as to prices, etc. ! certainly. 

13. No. Anv ascertained wants are quoted for. 

14. This might be useful, if very judiciously conducted. 


Is it '' com- 


FROM MR. G. H. J. HOOGHWINKEL, CON- 
SULTING ELECTRICAL ENGINEER, 24, 
M ARTIN’S-LANE, CANNON-STREET, E.C. 


l. The answer is no. The causes may be briefly given 
as follows :— 


(a) Too many small manufacturers. 


(b) Lack of efficiency in organisation both in the shops 
and the offices. 


(c) Lack of enterprise and foresight in the manage- 
ment. 


(d) Lack of capital available for electrical enterprises. 


(e) Lack of facilities for utilising the small amount of 
capital available. | 


(f) Lack of confidence and interest of the Joint Stock 
Banks in electrical enterprises both at home and 
abroad. 


(g) Lack of higher commercial training. 


(h) Absence of connecting links between the electrical 
industry and the engineering profession and the 
Institutions commanding our capital resources. 


2. 
(a) The formation of at least two banks for electrical 
enterprises, one for work at home and the other 
: for work abroad, with their own staff of advising 
engineers. 


(b) Combination of various smaller manufacturing 
concerns under modern and enterprising manage- 
ment and better paid officers and engineers. 


(c) Better technical education all round for electrical 
engineers. 


(d) Limitation (by examination or selection) of the 
number of electrical engineers, and legalisation of 
the description especially as far as consultants 
are concerned. 

3. Yes. 

5. Yes. 

6. This depends largely on the former points being 
complied with, and further on the presence of foresight 
and enterprise on the part of those in authority with the 


industry. 
7. No. 
8. Yes. 
9. Yes. 
10. No. 
ll. Yes. 
12. Yes. 
13. Yes. 
14. No. 


GERALD HooGHWINKEL, M.I.E.E., 


M.I.M.M. 
(To be. continued.) 
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The Education and Training of Engineers. 


(Continued from page 138). 

In continuation of the reports, printed in our last issue, 
of papers read at the Conference convened by the Institu- 
tion of Civil Engineers on the Education and Training of 
Engineers, we give herewith the discussions on the various 
questions raised. 

Mr. ALEXANDER SIEMENS, the President, speaking at a 
preliminary joint meeting of the three sections, said that, 
thanks to the great Imperial gathering attracted to London 
bv the Coronation, they were fortunate enough to see 
among them representatives from all parts of the Empire 
whose experience would be of the greatest utility. The 
object of the conference was to consider the methods of 
preparation to be adopted by those who contemplated 
entering the engineering profession in compliance with 
conditions laid down by the by-laws for election into the 
Institution. The by-laws demanded that a candidate 
should possess: (1) A sound general education, developed 
upon lines suited to subsequent scientific study ; (2) a 
competent knowledge of those branches of science which 
form the basis of engineering ; (3) practical training under 
actual engineering conditions. In addition there was the 
necessity common to all professions which Prof. Max 
Muller had defined as follows: '' no science and 
no art have long prospered and flourished among us, 
unless they were in some way subservient to the practical 
interests of society. that interest depends on 
the practical advantages which society at large derives 
from these scientific studies." A voung engineer should be 
educated so as to become a dividend-earner for his em- 
ployer: he should possess some knowledge of business 
methods and of law; and he would find one or more 
modern languages very useful for obtaining remunerative 
employment. Modern civilisation owed its characteristic 
features to the success of the engineer in improving com- 
munications and in superseding manual labour by 
mechanical power, and there was every indication that 
people more and more realised to what degree the con- 
ditions of living comfortably depended upon the work of 
their profession. 

Sir WiLLIAM WHITE said there had been a danger of a 
system of coaching taking the place of the practical train- 
mg which they all preferred to artificial development. 
They were now trying to reach the golden mean, which 
was what they would most profit by. 

Sir JouN WorrE-BannY considered that the status of 
the profession had been very considerably raised by the 
steps taken by the Institution and he emphasised the 
necessity that the general education of an accomplished 
gentleman should not be lost sight of in the curriculum of 
a young engineer. 

Opening the section. devoted to the consideration of 
practical teaching, Mr. Ropert Exvutott Cooper, Vice- 
President, said that real and useful practical training, 
whether in design, construction or management of works, 
could only be obtained under the actual or commercial 
conditions which necessarily could not be found in educa- 
tional establishments. A great mistake which many young 
engineers made was in thinking that all that was necessary 
on completion of their college career to make them efficient 
assistant engineers, was either to go into a workshop and 
spend, say two years, on the ordinary work of a mechanic, 
or to go to a contractor upon some works of construction. 
The knowledge so gained was most useful, but without the 
office training he was only half equipped for the work of 
his profession. 

There is doubtless a belief in some quarters that the 
system of training by definite apprenticeship and pupilage, 
which was certainly affected and modified some years ago 
by reason of the movement in favour of better scientific 
education, had fallen largely into disuse, and statements 
were sometimes made that it had been actually abandoned 
by the majority of engineers. Such an idea could only arise 
from an imperfect or very partial acquaintance with the 
engineering profession. It might be quite true that in a 
few branches of engineering, or pursuits cognate with 
engineering, pupilage or its equivalent, did not occupy its 
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former place, but taking the profession as a whole, that 
was not sb. 
Apportionment and Requirements of Training. 


In the discussion on the papers by Mr. A. F. Yarrow and 
Mr. W. H. Allen (ELECTRICAL ENGINEER, pp. 736-7), 

Mr. ROBERTSON complained that there seemed to be 
almost a complete lack of education among practically all 
classes of locomotive engineers. 

Dr. J. ARNOLD (Sheffield University) said he should like 
to relieve the Midland Railway Company from any odium 
in regard to the education of apprentices, because he knew 
they had the best educational system for their lads that 
existed in the country. The chief thing to be regretted, 
he considered, was the lamentable lack of correlation of 
knowledge between engineers and metallurgists. The 
latter had been engaged in research which threw consider- 
able doubt on the accepted strength of materials, and yet 
there seemed to be no chance of engineers getting into 
close contact with those engaged in that work. Even this 
Institution encouraged the reading of papers by metal- 
lurgists far less at the present time than they did 20 years 
ago. 

Mr. J. M. MoNcniErFFE considered that every civil engi- 
neer should have a mechanical engineer's training, saying 
that no man had any business to set out to design work 
unless he had an intimate acquaintance of the details of 
the work.. 

Prof. CROKER said that there was some difference of 
opinion as to whether theoretical training should come 
first or whether it should be sandwiched with practical 
training. He preferred the sandwich system because he 
had found that students coming straight from school had 
no real idea of what engineering was. They were apt to 
get quite erroneous impressions at school, but if they 
could go to the workshops at the same time they would 
understand what their theoretical training was directed 
to. A scheme should be prepared to enable students in 
London to obtain training at workshops at the same time 

as they obtained theoretical training at the college. 

Mr. ARTHUR PREECE referred to the importance of pupils 
being looked after very carefully when studying at works, 
adding that they would afterwards be of great value to 
the firm that trained them. 


Practical Training in Workshops. 


In the discussion on Sir H. F. Donaldson's paper on this 
subject, which was taken in conjunction with that of Mr. 
W. B. Worthington (ELECTRICAL ENGINEER, pp. 737-8), 

Professor BARR said that a great deal of the very best 
civil engineering had been taken out of the hands of civil 
engineers by mechanical engineers simply because the 
former had not had actual experience of dealing with steel 
work. The mechanical engineer was beginning to design 
his own bridges and the civil engineer was being left with 
very little to do. He was of opinion that actual. workshop 
experience was of great value to a civil engineer and it 
had never been the professors who had suggested that 
University study was an alternative to practical work, 
although at the same time, it was quite wrong to say that 
a University workshop was of little value to a pupil. 

Sir Wi.LIAM WHITE, although not agreeing with those 
people who thought everything was done better in Germany, 
said they might take a lesson from that country in the 
direction of studying all the systems in vogue elsewhere, 
then evolving out of them something better. 

Professor LAMBERT thought a mistake was being made 
in over-developing the technical side instead of giving 
more time to fundamental principles. 

Mr. ELLINGTON (President of the Institution of Mechanical 
Engineers) said he had come to the conclusion that 1t was 
better for the majority of students to go to the college 
first and then to the works. He could not question the 
experience of Mr. Yarrow and of Professor Barr, but if the 
sandwich system was to be successful there would have to 
be great co-ordination between the Universities and the 
works. At present that co-ordination did not exist over 
large parts of the country. The training of an engineer 
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nowadays, he added, was not to enable him to pick up a 
hammer and do the work hunself when necessary, but to 
direct a large number of workmen on scientific and. prac- 
tical lines and to make things pav. 


General and Specialised Education. 


Opening a joint meeting of the sections devoted. to 
veneral and specialised education, Mr. ANTHONY GEORGE 
LYSTER (Vice-President) said it seemed verv fitting that, 
in contradistinction to. the too prevalent practice of 
muddling through,” the heads of their Universities and 
publie schools should meet the members of the profession 
and discuss with them the best preliminary training for 
those who were hereafter to uphold its traditions. 

It would probably always be a disputed question at 

what period specialisation should be entered upon, and to 
what extent it should be carried, in the preliminary educa- 
tion of the would-be engineer; but he was sure they all 
agreed that some specialisation was essential at some 
period or other, although everybody would equally con- 
sider it a most undesirable thing that an engineer should 
be a mere one-sided creature, with no other intellectual 
equipment, than a knowledge of the special subjects to 
which he would have to devote his attention. Added to 
all the peculiar advantages that the University and public 
school can give they wanted an education which more 
especially fitted the young man for the career in life for 
which he was destined, and which in the case of engineering 
comprised a profession of rapidly increasing importance, 
and one associated more closely than ever before with 
national progress and prosperity. 

The papers by D. J. Gowand Professor Silvanus Thomp- 
son were then read (ELECTRICAL ENGINEER, p. 735). In the 
discussion, 

"ir JOHN Wonrk Barry said he had observed a tendency 
ou the part of the secondary schools to attempt too much 
in the training of bovs up to the age of 16. Large sums of 
money were spent on laboratories and on other methods 
of training which could well be postponed until the general 
education of the pupils was more advanced. Language, 
literature, history, geography and mathematics were all 
exc eedingly useful in the training of a bov's mind, but he 
ventured to question. whether there was as much time 
available for tuition as indicated by Professor Thompson. 
He considered that what was wanted in the present 
systems of education for engineers was more culture. They 
ought not to desire to make engineers. merely engineers 
and he was very thankful indeed for the classical education 
he acquired when a pupil at a public school. 

Mr. Reunerr (Johannesburg) alluded to the attempt 
made to organise higher education in South Africa, and said 
that there was such a great difference of opinion as to tlie 
best. training for engineers that the question was allowed 
to settle itself. The conference ought to have the courage. 
once and for all, to lav down a definite scheme of study 
and training for engineers so that they could be in a line 
with the other professions. 

Dr. R. MuruLiNEUX WaLMsLEY said he thought it was 
the fault of the parents that there was no educational aim. 
He considered that the great difference between Scotch 
and English education was due to the difference in the point 
of view of the parents of those countries. Instruction of 
the public seemed to be as greatly needed as instruction 
of the teachers. He held no brief for the London Matricu- 
lation examination but, bad as it was, all they could get 
from the public and the critics was destructive criticism. 
They received no constructive criticism whatever. It was 
a fact that—with the support it received from the Govern- 
ment at the present time—the University would be bank- 
rupt if thev did not receive the fees for the Matriculation 
examination, and he thought it was a public scandal if the 
"tate—which represented the uninstructed public opinion he 
had referred to—did not take the University of London, 
of all Universities, out of such a position. 

Mr. W. H. Parcuett thought that the Matriculation 
examination had led to a system of cramming. 


Specialized Entrance Examination. 


In the discussion on the paper on this subject by Pro- 
fessor A. K. Schwartz (ELECTRICAL ENGINE ER. p. 736), 

Dr, W. C, Ux wiN said that he had had 39 years” eN- 
perience of lads coming from public Re lu reccive a 


ENGINEER, 
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high technical education. The average age of those lads 
was 18 and they were only expected to know one science 
up to an elementary stage and to have a fair knowledge of 
mathematics and vet there had been a lot of trouble to 
meet those two conditions, He thought the schools would 
not. be specialising too much if they devoted more time to 
the training of their pupils to fulfil two such conditions as 
those. 

Mr. STANLEY De Bnaru thought that the demands on 
the time of students were so great that it was absolutely 
necessary that they should begin their study of modern 
languages in the same manner as a child began the language 
of his own country. 

Professor E. W. MaRcHANT said that some specialisation 
was absolutely necessary and if a boy's mind was to be 
developed properly the number of subjects would have to 
be restricted. 


Second Day's Conference. 


The second and final sitting of the conference was 
opened by Dr. W. €. Unwin, vice-president. 

In the course of his remarks, the Chairman. said. he 
thought it might be taken for granted that it was now 
agreed that engineering training should include. scientific 
instruction and “practical and commercial experience. But 
verv divergent views were held as to the relative impor- 
tance of the different components of such a training and 
as to the order and duration of each. They must recognise 
at once that the field of engineering employment was a 
very wide one, and that different capacities were required 
in different parts of that field. [t was, therefore, in no 
wav surprising that persons, whose opportunities of obser- 
vation gave them every right to express a definite opinion 
as to what was best for one special branch of engineering, 
had arrived at conclusions very. different. from those held 
by others, whose field of work had been in a different 
branch. No svstem of engineering training could be arranged 
to meet all special demands, and it was the ohject of the 
Conference to find out what was most essential in all 
courses of training and what modifications were practically 
possible to meet different cases. 

He thought it must be assumed that the engineering 
education they were specially charged to consider was 
that of young men whose aim was to arrive ultimately at 
a professional status, such a status as membership of this 
Institution imphed. Very few young men at 18 could 
foresee into what line of employment they might be driven, 
and consequently the first or undergraduate stage of 
education must be broad, so as to fit students for widely 
different spheres of work. 

Perhaps the greatest defect of engineering education at 
present was the want of more provision for the higher and 
more specialised education of the few students of real 
capacity, discovered in the sifting process of an under- 
graduate course. 

He believed the idea that a college course unfitted a man 
for practical work was a wholly mistaken one. There might 
be students who proved unfit for practical work in spite of 
college education, but they would equally fail if their 
education was purely practical. The college course must 
contemplate the fitting of a student for his whole career 
and provide him with an intellectual equipment which 
would only gradually become useful as he rose to higher 
rank in his profession. The view of the employer who 
looked only to the immediate usefulness of the student 
was a short-sighted one. 

He hoped he did not in anv way underrate the value, 
to mechanical engineers especially, of that kind of know- 
ledge of materials, of tools, of processes, and of cost. which 
could only be learned in the workshop, but he thought 
that practical engineers forgot how little of this valuable 
knowledge really came to the works apprentice. 

No system of workshop apprenticeship could be con- 
sidered satisfactory unless someone was specially charged 
with care of the apprentices, whose duty it should be to 
make sure that they had opportunity of seeing a great 

variety of work and of helping them over their ditti ulties. 


Engineering Employers and Colleges. 
Professor Joseren Erxest eray Er D.Sc, F.R.S. 
Assoc. M. Inst. CIS iR the Course of dus paper said a good 
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general education, a wide scientific knowledge, and a 
sound practical training constitute qualifications essential 
for success in the engineering profession. The engineering 
emplover and the University teacher are therefore co- 
partners jointly responsible for the success of the educa- 
tional work; and it follows that some close co-operation 
is eminently desirable. 

Anv discussion of the relationship between employers 
and teachers must be primarily based on some definite 
understanding with regard to the aim of University teach- 
ing and the qualifications attainable by the average college 
student. On both these questions a considerable divergence 
of opinion exists, and it is merely with the object of pro- 
viding, as briefly as possible, a basis for systematic dis- 
cussion that the following apparently somewhat dogmatic 
statements have been drafted. 

l. A boy intending to qualify as a civil or mechanical 
engineer would pass the University matriculation examina- 
tion at the end of his school career and afterwards spend a 
vear in a mechanical workshop before eftering the 
Universitv. 

2. The University teaching should be scientific in its 
nature and wide in scope. A reasoned discussion of present 
practice and future possibilities should take precedence 
over merely descriptive treatment. The student should be 
taught to understand fundamental principles and make 
an intelligent use of mathematical analysis, not to memorise 
unimportant details and empirical formulas. Finally. early 
specialisation should be discouraged. The educational 
work of the University is brought to a successful termina- 
tion when the student has been taught how to learn. 

3. The object of the engineering laboratory is to afford 
illustrations of the principles referred to in the lectures, to 
familiarise the student with the methods of testing materials 
or machines, and to prepare him for the practical training 
which it cannot replace. 

4. The University Degree implies a certain standard of 
work, knowledge and intelligence, but the ultimate success 
of the graduate as an engineer will depend primarily on 
his personal characteristics, and secondanly on the oppor- 
tunities offered him during and after his practical training. 

The engineering employer cannot anticipate that a Uni- 
versity graduate would be of much assistance during the 
first few months, but should require him to reach a satis- 
factory standard of efficiency before the end of the first year, 
and expect him to deserve some reasonable remuneration 
during his second year after graduation, or the third year 
of practical experience. 

9. The head of an engineering department is always 
vlad to select and recommend a man suitable for any 
position which is offered. 

6. The engineering employer can co-operate in the 
educational work of the University by a frank and friendly 
criticism of the methods adopted. 

Bv offering to take college graduates on a six months’ 
trial he can form a personal judgment of the qualifications 


of the men and select those best suited for the work he 


requires. 

Mr. James WiLLiAM. Horne, B.Sc., Assoc.Inst.C. E., 
who followed on the same subject said the consensus of 
opinion among engineers of experlence and standing of 
the present day appears to be that the youth who wishes 
to become an up-to-date engineer and lave a successful 
career in the profession, having reached matriculation 
standard at school, should preserve the continuity of 
theoretical study and proceed at once to University or 
College for two or more vears. 

Manv engineering employers, during the last few years, 
have recognised that systematic scientific education of the 
modern University and College type is very essential to 
the future progress of engineering science, and in con- 
sequence have extended sympathetic assistance to college 
students by granting them facilities to obtain practical 
experience in. their workshops, in order that they might 
have the opportunity to build up that © engineering 
instinct” which is so necessary to become a successful 
engineer. The authorities of the Universities and Colleges, 
also recognising the necessity for this workshop period 
after the completion of the college course, endeavoured, 
and with very considerable success, to arrange with a 
number of engineering. firms im the industrial centres in 
which they are situated to co-operate with them in grant- 


ing college students the privilege of this workshop training. 
But what strikes one, after a careful study of the appren- 
ticeship schemes as arranged bv the college authorities, is 
that the co-operation between college and employer is not 
sufliciently definite, as will be seen from the following, 
taken from the scheme of one of our best organised colleges : 
—^ Students who desire to serve their apprenticeship with 
one of the after mentioned firms must communicate direct 
with the firm and make their own arrangements" By 
this svstem it is possible, and in many instances it has hap- 
pened, that suitable students, possessing the necessary 
personality and "* engineering instinct," will lose much 
time, after leaving college, through having been unable to 
make arrangements to procced to their practical training 
at once, and’ that others will have promising engineering 
careers blighted by being unable, through lack of influence 
and means, to arrange for their practical training. 

‘The professors of engineering subjects in the Universities 
and Colleges, are, as a rule, qualified engineers, who have 
had considerable experience of works’ practice, and, in 
consequence, they are in a unique position, after 3 years’ 
close contact with the students, to select the most suitable. 
from the point of view of ability, personality and grit, to 
take full advantage of their years of workshop practice, 
and this method of selection would ensure that want of 
influence, poverty, or social circumstances, would be no 
bar to a suitable student completing his engineering 
training. The selection could be made before the completion 
of their course and arrangements made so that no time 
should be lost. 

In the provincial industrial centres it would seem to be 
a not very difficult. problem to arrange for a close and 
definite co-operation between the engineering employers 
and the heads of the engineering departments of the col- 
leges on the above lines, in view of the fact that the “ civic ” 
Universities, such as Manchester, Birmingham, cte., and 
the Technical Colleges, such as Glasgow, have been built 
and highly equipped by contributions from the local. 
captains of industry, who in this wav have shown a living 
interest in the advancement of scientific training. 

It would appear to be a simple matter for each centre 
to form a strong committee, in connection with the college, 
composed of these influencial representatives and the 
heads of the engineering departments. The duties of this 
committee would be :—1. To consider the selection of 
students made by the professors. 2. To make arrange- 
ments with the firms who are willing to grant facilities for 
practical training to start these immediately on the con- 
clusion of the college course. 3. To arrange that Recom- 
mendation 9 of the Report is carried eut as far as possible. 
4. To induce a still greater number of firms to grant such 
facilities. The question of an arrangement. on the same 
lines between the colleges and polytechnics in London and 
enzineering employers is much more complicated, but 
why should united action not be possible between the 
Imperial College of Science and the Polytechnics ? Why 
should not a central committee be formed, composed. of 
the heads of engineering departments of unconnected 
colleges. and representatives from the London managers of 
engineering employers and manufacturers to work on lines 
already suggested in the case of the provinces ? 

During the last few wears, engineering firms in this 
country have developed a very keen interest in the better 
education of the engineers apprentice who starts his 
apprenticeship at 16 years of age. Every encouragement 
is given to him to attend evening continuation classes, 
and several firms allow the best of them to attend classes 
one or two afternoons a week. The result of this interest 
is that a certain proportion of these have, by means of such 
facilities, been able to reach a standard of education which 
qualifies them to proceed to a fully-equipped college for 
2 or 3 vears of specialised study in the day time. Want of 
means and lack of an adequate svstem of scholarships with 
maintenance allowances, however, prevent them from 
proceeding further in their ambition. These apprentices, 
trained in this manner. are a very valuable asset to the 
nation, and 1 would suggest to the education authorities 
that thev should adopt a scheme whereby the best of them 
would derive the benefit of svstematic scientific education 
in the day time at one ofthe fully-equipped colleges. The 
organisationDoftsuchba scehémé iust Ensure that poverty 
or social circumstances shall not? prevent access to the 
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highest forms of training that the community can provide. 

Mr. ALEXANDER SIEMENS, in the course of the ensuing 
discussion, said that speaking as an employer he must 
emphasise that people manufactured things not for amuse- 
ment but for business purposes and to derive a profit from 
them and it was absolutely impracticable to make arrange- 
ments to take pupils regularly from the colleges into the 
workshops and give them an education. Siemens Bros. 
asked the college Professors for names of students when 
they had vacancies in the workshops and then they were 
able to take them and to see that they were properly 
trained, but it was impossible to make a hard and fast 
agreement to take students whether there were vacancies 
or not. With regard to the training of clever boys who 
were not possessed of means, he considered it was impossible 
to take apprentices who had to leave the works on one or 
two afternoons in the week to attend classes. Apprentices 
had to attend to some machine or to be the mate of a skilled 
workman, and if they went away on one afternoon in the 
week they might just as well go away altogether. The 
difficulty with regard to impoverished students could only 
be met by means of bursaries. 

Professor GispERT Kapp supported the scheme in ex- 
‘istence at Birmingham which provided bursaries to enable 
poor students who had acquitted themselves with dis- 
tinction in the secondary schools to proceed to a college 
or University. He was a believer in the sandwich system 
of giving students theoretical and practical training at the 
same time, but he thought the slices of the sandwich were 
too thin. During the vacation they could only obtain 
about two and a half or three months' practical training 
and that was quite insufficient. The best scheme, to his 
mind, was for a boy to go to a workshop for fourteen 
months after studying for a year at a University, and 
then to return to the University for another year, followed 
bv a second period of fourteen months at the same work- 
shop. He had found that after being received into a work- 
shop the students were much more receptive, being able 
to pick up scientific principles far more readily after having 
seen how theory was translated into practice. After the 
training he had mentioned and after taking his degree, a 
student would be perfectly fit for employment and salary. 

Mr Zur NEDDEN alluded to the three decisions arrived 
at by a joint conference of German employers and German 
Professors in 1899—(1) that one year of practical training 
should precede technical training in a college; (2) that a 
code of rules should govern the training of the students 
in the workshops ; and (3) that a list of employers should 
be compiled giving the names of those who had declared 
themselves willing to receive a number of students under 
those rules. After twelve years experience they could say 
that the first two rules had worked excellently. The rules 
for workshop training were coincident with those drawn 
up by this Institution in 1906 and in Germany it was still 
considered to be impossible to improve them. The third 
decision had given the most trouble as it had been found 
that although owners and managers of great industrial 
works had readily signed the contract they were very 
reluctant to carry it out. . 

Mr. J. F. SNELL considered that a student should proceed 
from a public school to a Univerity or technical college 
and then to a workshop, as at the age of 22 he would be 
better able to absorb the essential knowledge to be obtained 
at a workshop than he would if he entered as a raw boy 
of 17. They must look upon engineering as a learned 
profession which needed a great and wide fundamental 
krowledge only to be obtained by going direct to a college 
or University upon leaving a public school. The Institution 
would do a most valuable work if they would form a 
sectional committee which in conference with the educa- 
tional authorities and the heads of the great engineering 
firms could watch and help students for the engineering 
profession. 

Mr. B. HarL BrvrH thought that a college course was 
one of the best things an engineer could take up; in fact, 
no engineer was not thoroughly educated who had not had a 
college course. What he objected to, however. was college 
professors thinking that when a student had completed 
a college course he was ready to take part in practical 
engineering. His experience was that even at the end of a 
four years' apprenticeship a student had a very great 


deal to learn before his opinion as an engineer was worth 
very much. 

Principal WERTHEIMFR disagreed with the last speaker 
as to teachers engaged in engineering education thinking 
that their pupils could become in a very short time service- 
able members of their profession. 

Sir WILLIAM WHITE said he thought it was perfectly 
right and fair that an employer should have a return in 
some way for the trouble expended in the training of 
students, but he did not think that the emplovers regretted 
the action they had taken in offering students opportunities 
of acquiring practical training under the regulations that 
had been laid down. 

Mr. H. J. SPOONER considered that a great deal of work 
could be done most efficiently in the college workshop 
and that work would give a little necessarv relief to students 
engaged throughout the greater part of the week in very 
strenuous mental work. 

Professor SILVANUS THOMPSON said he had found that 
engineers were entirely in favour of students being college 
trained. He preferred, as a teacher, to have students who 
had spent a year in a workshop after leaving school because 
their college training was then far more real. 

Mr. W. H. ParcHELL emphasised that it was absolutely 
demoralising to put a boy into a workshop as a super- 
numerary. 


Practical Training and College Study. 


Professor ARCHIBALD Barr, D.Sc., M.Inst.C.E., in the 
course of his paper, said the end to be kept in view in a 
college course 1s the education of the student, and the 
result is to be measured not by the amount of detailed 
knowledge he has gained, but by the extent to which his 
mind has been developed, and by the insight he has gained 
into the principles underlying successful practice. If 
I may state my own view, it is that little specialisation 
should be attempted, if for no other reason than that the 
young engineer, if he has the elements of success in him, 
cannot foresee the trend his career will take. The best 
college course is the one that is most educational, and 
this will be the course that gives the student the broadest 
outlook upon his profession. It need deal little with the 
details of specialised. practice ; these can best be learned 
in the workshop, the field or the drawing office. 

Other things being equal, à man who has had a practical 
training is better able to benefit by a course of study in 
engineering science; and, on the other hand, a man who 
has had a sound training in science is in a better position to 
take full advantage of his apprenticeship or pupilage. 
But he cannot have it both ways. In favour of taking the 
college course first, and pupilage or apprenticeship after 
graduation, it may be urged, with good reason, that by 
securing continuity in the pupil's education, the danger 
of his losing the habit of systematic studv, and his grip 
of what he has already learned at school, is avoided. 
Further, he will enter on his practical training with his 
mind disciplined and developed by his study of science, 
and experience comes most quicklv, and with most lasting 
effect, to one who can place each item, as it presents 
itself, in its proper place in a connected system of know- 
ledge based upon general laws the workings of which he has 
learned to recognise. 

In favour of practical training following directly after 
school, it is urged, also with good reason, that a man who 
has gorre through a complete course of study in a university 
or technical college will necessarily have reached an age 
at which he may take less kindly, than the schoolbov will, 
to the drudgery of initiation into the routine of practice 
in the workshop or the office. Again, the man who takes 
his apprenticeship or pupilage first goes up to college with 
such a knowledge of his needs as will enable him to appre- 
ciate the value of what is offered for his assimilation. 
Furthermore, any lengthened course of study, without 
the correcting influence of experience of the requirements 
and limitations imposed by the conditions of practice, 13 
liable to make a man altogether too “ theoretical " in his 
outlook and his attitude of mind. 

It is sometimes assumed that the advocates of the 
sandwich system commit themselves to a particular 
disposition of the slices of study and practice and tosome 
definite quantitative relationship between their volumes. 
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No hard-and-fast specification need be made. What is 
here meant is any arrangement which permits of college 
study being begun at a time not too distant from the 
close of the pupil's schooldays, which provides that during 
the later part of his studies the student will have the 
benefit of some measure of experience in the actual con- 
ditions of practice, and which ensures that the latter part 
of the pupil's practical training will be taken after he has 
had his mind disciplined by a course of study in pure and 
applied science. 

Many objections have been raised to the sandwiching of 
studv and practice. One is that the usual college session 
of eight or nine months leaves too thin slices of practice if the 
college course is taken in consecutive sessions. I agree 
with this view. When the system is adopted the college 
session should be limited to six months. Another objection 
is that engineering firnis will not be disposed to take 
men on for helf-yearly periods, with breaks of equal 
duration. Any pupil who finds it impossible to get entry 
to practical work on these lines must take his training in 
some other way, but hundreds of students do find openings 
that permit of thus sandwiching their trainings. 

In conclusion, I would plead that the engineering 
Institutions should allow a wide latitude in the systems 
of training that they will recognise. Let it not be forgotten 
that no two of the men who have made our profession 
what it is have entered it by the same path, and that 
many of the most eminent of them have had no training 
that would to-day be recognised as & normal one, either 
in respect to education or to practice. 

Professor Henry Lovis, M.A., D.Sc., M.Inst.C.E., said : 

Possibly all will agree that there is nothing that has 
a greater influence upon the success of an engineer’s career 
than the ability to deal with men. This is in many cases 
an innate ability, though it can undoubtedly be cultivated 
and developed. It is often said that one of the drawbacks 
of a college education is that it does not call out these 
traits of a young man’s character, but in my opinion this 
charge is due to an imperfect appreciation of the scope of a 
college training. In the relations between teachers and 
students, and still more in those among the students them- 
selves, a British college forms one of the best schools in 
existence for teaching tact, good temper, honesty of 
purpose and that sportsmanlike sense of fair play, which 
form the best foundation for dealing with men of all classes. 

Mechanical engineers, and to a lesser extent also electrical 
engineers, insist that a lengthy apprenticeship to the 
manual portion of the trade is indispensable, whereas the 
“civil” engineer looks upon it as wholly superfluous. 
The one insists that the pupil must learn how to use the 
hammer and the file, the other sees no reason why he 
should touch the shovel or the pick. For my part I cannot 
see why, if a man can build a bridge without being a skilled 
rivetter, he must be a skilled fitter before he can build 
the engine that 1s to run over it. 

If it be granted that actual technical experience amongst 
the men who are engaged in doing engineering work is 
essential, it will perhaps be fairly admitted also that the 
college is not the place to attempt to acquire such ex- 
perience, and that any attempt to imitate works practice 
in a college is necessarily bound to result in failure. A 
college is the place to learn principles, and not practice. 
If this be admitted, it is not a very long step further to 
argue that the knowledge of principles ought to precede 
the study of their application, and that therefore college 
teaching should precede, and not follow, practical training. 

I do not find that the “ sandwich system " in its true 
form—six months at college and six months in works—is 
satisfactory upon the whole, and think that it frequently 
results in both college work and practical work being 
badly done. On the other hand, after three or four years 
passed in the workshop, a young man usually finds it difficult 
to come back to his studies, and is not likely to make 
as good progress as if he had come to college straight from 
school. I am inclined to think that the method now generally 
adopted for coal-mining students is one that embodies the 
soundest general principles : these students have often had a 
little experience of coal-mining or practical engineering of 
some kind before they come to college; they take a 
three years' college course, spending their long vacations 
at a colliery, where they are usually sent underground 
regularly with one of the officials, and thus get accustomed 


to seeing how work ought to be carried on, whilst they 
also spend a portion of their time in the drawing office and 
the colliery offices. After taking a college degree, the law 
insists that they shall have three years’ practical experience 
underground before they are allowed to take the examina- 
tion for a certificate as a colliery manager. The above 
general system, suitably modified, would probably be 
&pplicable to all branches of engineering. 

Mr. Jonn ALEXANDER Bronie, M.Eng., M.Inst.C.E., 
said : 

Probably all experienced engineers are to-day agreed that 
a period of practical training both in shops or works and 
drawing-office is of undoubted advantage to the engineer, 
much increasing the value of his services as an assistant 
and adding to the weight of his advice and opinion at a 
later stage in his career. As the result of experience I am 
firmly convinced that the best type of workshop is one 
in which the materials used and the classes of work done 
should be as varied as possible. If repair and maintenance . 
work is done, so much the better. It will generelly be 
found that in a comparatively small works the youth's 
ability will be more fully utilised, the necessity for quickness 
and accuracy more quickly brought home to him and he 
will also have the advantage of being more directly under 
the eye of the master. 

As against this view, itis often considered that training 
with a well-known firm more than counterbalances the 
advantages obtainable in a small general workshop, and it 
must be admitted that training in a great works, especially 
if followed by a pupilage or subsequent experience in one 
of the best offices, is still looked upon as a good introduction 
to the profession, particularly for those desirous of taking 
up work of a public character. 

For the youth who does not propose to remain in thé 
workshop it is not, I think, so necessary that he should 
learn to equal the workman in his knowledge and ability 
to execute any one class of work as that he should acquire 
an intelligent knowledge of the processes and methods of 
treatment of the various metals and other engineering 
materials. 

Perhaps of greater importance than anything else is the 
ability to form a correct opinion of the capability of the men 
in a workshop, a knowledge of their methods of thought 
and work, a study of the systems adopted to get work 
pushed through to completion, and generally such know- 
ledge as will enable him to handle men advantageously 
when occasion requires. 

The importance of obtaining some practical experience 
in a works’ drawing-office should on no account be over- 
looked, as efficiency and speed as a draughtsman, combined 
with some abilitv to design, has been the first step in the rise 
of many men who have advanced to the higher positions 
in the profession. 

With regard to the period of time which should be given 
to practical work I would, wherever possible, allow for 
three years in works and drawing-office, especially if, 
as in many cases it is, necessary or desirable that the 
youth should, on the completion of the additional period 
of study, desire to get a start in an office or works in this 
country. [t is my experience that a youth with 3 years' 
practical workshop training as a preliminary to his college 
education would have much less difficulty in getting a useful 
start in the profession than the youth who only had a 
college training. 

What I understand to be the practical objection raised 
to the acquisition of practical experience before taking a 
college course is that young engineers are generally unable 
to keep up their ability to study or to improve their technical 
education during the practical training in workshops. I 
number amongst my friends a large number of men who 
obtained most of their theoretical training whilst working 
the full workshop and drawing-office hours at a time 
when the facilities for acquiring such knowledge were not 
hy any means so general as they are to-day. I have 
consequently little svmpathy with young engineers who 
cannot do so, or with those who think it necessary that 
voung engineers should work a reduced number of hours 
in the workshop so that they may be able to give greater 
time to study and to improve their theoretical work. 


(To be continued.) 
See Special Anncunoements. on page 25. 
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(Mr. Howard’s paper, continued from page 132.) 
DiEsEL PLANT. 

To obtain approximately the same capacity as the above, 
it would be necessary to instal seven sets, each of 1,450 kw. 
capacity, making a total of 10,150 kw. Area occupied, 
17,699 sq. ft. Capital cost :—7 sets—engines, dynamos, 
sole plates, filter tanks, air bottles and piping, £98,000 ; 7 
intermediate tanks, each 1,000 gallons, £200 ; 2 fuel pumps, 


£100; 2 air compressors, £1.000; 7 circulating water 
pumps, £700—£100,000. — Switehgear—7 generators, 6 


feeders, £9,000; piping, £500; main storage reservoir 
(250,000 gallons) £3,500; buildings, engine room— 
14 x 190 x 28 ft. to eaves, £30,000; foundations, £3,000— 
£146,000. Cost per kw. installed, £14:38. Floor space per 
kw. installed, 1:6 sq. ft. Works cost per unit sold, 02624. : 
generated, 0-218d. Capital charges—interest and sinking 
fund (8 per cent. on £146,000, equalling 0:259d. per unit 
generated), £11,680 per annum. Total costs on same basis as 
steam driven plant—Units sold, 0:573 ; units generated, 
0:471. . 4 
Gas PLANT. 

The same number and size of sets have been taken for 
this plant, as for the Diesel plant, viz., seven sets, each of 
1,450 kw. capacity, making a total of 10,150 kw. The 
particulars, costs, and other details for gas plant, have 
been taken from the paper of Messrs. Andrews and Porter, 
read before the Institution of Electrical Engineers :—Area 
occupied, 53,500 sq. ft. ; capital costs, £176,875 ; capital 
cost per kw. installed, £17:68; floor space per kw. 
installed, 5:2 sq. ft. ; total works costs, 0:312d. per unit 
generated ; capital charges—interest and sinking fund 
(8 per cent. on £176,875 which equals 0:292d. per unit), 
£14,150 per annum ; total costs on same basis as steam 
plant, 0:604d. per unit generated. - 

SUMMARY OF CoMPARISON, 


Steam. Gas. Diesel. 
Capital cost T .. £199,162 £176,875 £146,000 
Capital cost per kw. in- 
stalled.. - - 19:52 £17°68 £14:38 
Works cost per kw. 
venerated 05834. — 03124. 0218d. 
Total cost per kw. 0:927d. O604d. 047 7d. 


SUB-STATIONS. 

When one considers the capital sunk in huge generating 
stations, expensive E.H.T. distributing systems and 
large sub-stations; also the repairs, maintenance and 
labour attached to these adjuncts, it 1s a matter of some 
surprise that the Diesel sub-station has not been more 
extensively adopted. A central station, with sub-stations 
is entirely dependent upon one main station for continuity 
of supply, and although every possible precaution may 
have been taken, yet some very small failure may result 
in a total or partial shut-down, the effect of which 
is disastrous in any town of importance. Again, what 
is the over-all efficiency of some of vour large works with 
sub-stations ? At Brighton, where there is one large 


sub-station, the maximum load on the turbines was ` 


5.900 kw., the maximum load on the sub-station being 
4,727 kw. or an efficiency of about 80 per cent., which 
figure 1s somewhat above the average. 

Where central stations, with their sub-stations, have 
already been established and mains laid, there may not 
be very much to be said for the Diesel plant. excepting on 
the score of (a) continuity of supply ; (b) Peak load plant, 
thereby increasing the load factor on the main works ; and 
(c) staving off large extensions in the main works, until such 
time as such extensions can be used at a most. profitable 
period. Where there are additional sub-stations to be put 
down and E.H.T. mains laid, there is undoubtedly an 
advantage with the Diesel sub-station. Therefore, in the 
author's opinion, it naturally follows that for any new 
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scheme involving the supply of energy over a large area, 
by means of a central station and sub-stations, there 18 no 
question but that the Diesel. sub-stations would be the 
correct scheme to adopt. 


GAS ENGINES AND PRODUCER PLANTS. 


Mr. R. M. Carr confined his paper to the consideration 
of the use of gas engines and producer plants in stations of 
comparatively small capacity with especial reference to 
the reduction of works costs. 

The thermal efhiciency of a gas plant, he said, is admit- 
tedly much better than that of steam, but the advertised 
figures of some makers of yas engines, while they may 
possibly be true with the conditions under which the tests 
were taken, are seldom, if ever, realised under ordinary 
working conditions, and it 1s impossible to get anything like 
such results with the fluctuating load of the average central 
station. On the other hand, electrical engineers, probably 
owing to business competition, are somewhat prejudiced 
against the gas engine, and are consequently inclined to 
magnify the troubles which exist. 

One of the points usually stated against the gas plant is 
the capital cost. The price of a gas driven generator against 
& steam unit of the same capacity is undoubtedly higher, 
even in the case of very small units, and when the size of the 
unit contemplated warrants the conisderation of a steam 
turbine, the gas engine is à long way out of the running, 
but taking on the one hand the cost of the producer gas 
plant, engines, dynamos, foundations and buildings, and on 
the other hand steam boilers, engines, dvnamos, condensing 
plant, buildings, including boiler house and shaft, and land 
required, it is found that, below a certain capacity, the gas- 
driven station costs less than steam, while, as the capacity 
increases, the figures are reversed in favour of steam, when 
evervthing is taken into consideration. 

Mr. Carr cited in detail actual figures of comparative 
costs, giving the following results : Stations under 500 kw. 


capacity : Steam per kw., £55:1; gas, £40. Between 500 


 £1.392 ; 


and 1,00 kw.: Steam, £379 ; gas, £334. Between 1,000 
and 2.000 kw.: Steam, £295; gas, £3075. In the case of 
stations between 500 and 1,000. kw. and between 1,000 
and 2,000 kw. the figures given for the steam stations are 
the averages of the whole of the stations whose figures are 
published, but those of the gas stations are estimates, 
based chiefly upon manufacturers’ quotations. In the 
case of steam the figures are probably higher than would 
be the case if a station of the capacity stated were designed 
at the present time, as a number of these stations were com- 
menced some vears ago and units of a comparatively small 
capacity installed. These stations have grown with the 
demand, but are burdened with a higher capital in con- 
sequence of their small beginning. In preparing the esti- 
mates for the gas plant a similar allowance has been made. 
Curves are given showing that for very small stations gas 
costs much less than steam, but for anything above 
1.000 kw. the equipment of a steam station costs shyhtly 
less than gas. H the curves were continued to, say, 8,000 
or 10,000 kw., it would be found that the ditference becomes 
rather more marked in favour of steam. 

The plant at Leek, of which station Mr. Carr is in charge, 
is entirely gas driven. The station is of 420kw. capacity 
and the costs are as follows :— Engines and dynamos, 
£6,567 ; producers and cooling and cleaning plant, including 
pipework, £2,070: switchboard and electrical auxiliaries, 
accumulators, £719; travelling crane, £189— 
£10,937; per kw. installed, £26; Land, buildings and 
foundations, £5,143; per kw. installed, £13; total cost 
per kw. installed, £39. 

The gas plant 1s of the “ Wilson " pressure tvpe manu- 
factured by the Horsehay Company, Ltd., and consists of 
two producers, each nominally of 300 b.h.p. capacity, but 
which are capable of 25-per cent. overload without forcing 
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to the point of inefficiency. Water bottoms are provided for 
continuous running. The gas passes from the producers 
through an omnibus main into four dust- catchers, which are 
merely cylindrical boxes, where the greater part of the 
dust is deposited. The cooling operation is carried out by 
means of a series of double tubes, fitted concentrically, the 
gas passing between the outer and inner tubes, a large 
cooling surface thus being obtained. The cooled gas is then 
washed, the tar which is extracted flowing into a tar sepa- 
rator, and the gas passes through sawdust purifiers, leaving 
the last of the tar in the process. The purifiers are con- 
nected in parallel in order that one may be cleaned without 
shutting down. 

The generating plant consists of two horizontal, Otto 
evcle, single cylinder gas engines, each of 100 b.h.p., one 
four-cylinder vertical engine of 200 b.h.p., and one Korting, 
two-cycle engine of 275 b.h. p. Each engine is coupled direct 
to a d.c. generator. The station is further equipped with a 
400 ampere-hour battery and the usual balancer, boosters 
and other accessories. 


PRODUCER PLANTS. 

It is usually acknowledged that the fuel costs of a gas- 
driven plant are considerably below those of a steam plant 
of similar capacity, but the other items, making up the 
total costs, have a considerable bearing upon the question 
when making the comparison. Particularly is this the 
case in repairs and maintenance of engines, which will be 
somewhat greater after a few years of running for gas engines 
than for steam. 

On the other hand, the repairs to a well-designed pro- 
ducer plant should not be anything like so great as those 
of boilers, as there is really very little to get out of order. 
Regarding the general running of producer plants, a great 
number of the failures one hears about are attributable to 
lack of knowledge and experience on the part of the attend- 
ants. For this manufacturers are somewhat to blame, as 
the rosy picture often presented of a suction plant, which 
takes care of itself, requiring only a few buckets of coal 
per hour, is not often realised. All gas plants require con- 
stant attention if reliable and steady running is to be 
obtained, and it always pavs in the long run to employ 
attendants who have had some experience rather than 
accept the assurance of some makers that a labourer can 
easily look after the plant. 

The secret of success in producer gas plants is systematic 
cleaning, particularly in bituminous plants. Suction 
plants, burning anthracite and coke, up to, say, 200 or 
300 h.p., are now an acknowledged success where ordinary 
care is taken, and some thousands of horsepower are 
now in successful operation, but, except in case of very 
small plants, they are not very desirable for central station 
work. One reason is that anthracite is expensive, except 
in districts in close proximity to the collieries where it is 
produced and another reason is that a suction plant is 
not very suitable for the sudden variations in load often 
experienced in central station work, and the author is 
of opinion that for a station of anything over 300 or 400 kw. 
capacity, a pressure plant with a small holder is preferable. 

On a fully loaded suction plant 1 lb. of anthracite would 
be required per b.h.p. hour, which at 30s. per ton would 
cost for, say, a 300 h.p. engine, 4s. per hour for fuel. while a 
pressure plant burning hituminous coal would require 13 Ihs. 
per b.h.p. hour, which at 10s. per ton for the same size of 
plant would work out at 2s. per hour. Another advantage 
which the pressure plant has over the suction type is that 
it is much more elastic in operation. When installing 
suction producers a separate plant should be installed 
for each engine, but with a pressure plant the producers 
can be connected in parallel through an omnibus main 
in the same way that boilers and steam engines are con- 
nected, and the various engines can be started up or shut 
down as required without affecting the producer plant, 
and this is really the only way successfullv to cope with 
the varying load of a central station. The holder ensures 
a comparatively even: quality of gas, which is absolutely 
essential, as a varying quality means misfiring, indifferent 
governing, and all the attendant evils at a time when 
steady running i8 most necessary. 

The disposal of the effluent from the washer of a producer 
plant often presents a difficulty, especially in inland towns. 
The Sanitary Authority often objects to its going mto the 
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sewer in the state in which it leaves the washer, and the 
County Council naturally objects to the pollution of rivers 
and streams. When the water is turned into a sewer care 
should be taken that it 1s not hot, otherwise vapours may 
arise from it and pass the gratings in the streets, which 1s 
very objectionable. Plants working upon the principle of 
cooling the gas before washing it have an advantage in this 
respect, as, not only are there no vapours likely to arise, 
hut the quantity of water can considerably be reduced. 
The author has recently met with opposition from the 
County Council to the effluent. finding its wav into a stream, 
but is getting over the difficulty by, instead of allowing the 
water to run awav in a continuous stream, circulating it by 
means of a pump and tanks, and treating it with lime. This 
treatment has the effect of throwing down the sulphur 
compounds in the form of mud, and only a very small 
quantity of the treated liquor will be allowed to flow into 
the drain from time to time. This, it is expected, will quite 
get over the difficulty and, also effect a saving in water. 

In dealing with the tar the author has not met with 
much difficulty. The mixture of tar and water, after 
leaving the washer passes info a separator, the heavy tar 
settling in the deep end of the tank, from which it is 
pumped from time to time and sold, and the water over- 
flowing out at the end and circulated as before described. 
The tar is sold in barrels, the net price obtained being from 
6s. to lls. per ton, the price varying with the percentage 
of water found in the tar. 

In choosing the site for a gas driven station care should 
be taken to avoid a residential neighbourhood, as the noise 
from the exhaust and the occasional firing of a charge of 
gas in the exhaust pipe is very annoying, and the latter 
occasionally sounds rather alarming. An excellent way 
of silencing the exhaust is by means of exhaust boilers, 
where the plant is large enough to warrant this. These 
boilers are not expensive, and besides acting as silencers, 
they are able to raise sufficient steam for all purposes 
required on the producer plant. The author deprecates 
the silencing of the exhaust by means of water in the 
exhaust pipes. The sulphuric acid formed by the. mixing 
of the water with the sulphur in the gas caused rapid 
deterioration of the exhaust pipes, necessitating their 
complete renewal after a few years. Of course, in some 
cases, where the neighbourhood demands it, there is no 
question about this method being effectual. 

A very good method of silencing the exhaust was adopted 
at Leek with most satisfactory results. The exhaust enters 
the first pit direct from the engine, where it is allowed to 
expand and is broken up bv means of a series of stoneware 
pipes set in concrete between the two pits, and passes 
from the second pit through two uptakes with practically 
no noise. With this method no back pressure is put upon 
the engine. 


adm a — qim 


DISCUSSION. 


Mr. Dav (Messrs. Mirlees, Bickerton & Day) having 
expressed his thanks at the opportunity given to manu- 
facturers for meeting their friends and customers, said 
he had had nine years’ experience in the manufacture 
of Diesel engines and they had an engine running in their 
works which was built 14 years ago. As regarded the 
question of savings, he would not go through a long list 
of specific instances, but the figures he had were rather 
startling and almost incredible. All he would say was 
that from the figures which had been furnished him within 
the last few months by station engineers the saving in 
fuel effected by the adoption of Diesel engines was over 
4095. The lowest saving of any interest furnished to him 
was 3094. Taking the average of all the gas engine 
station figures he had been able to collect there was an 
average of saving in favour of the Diesel engines of over 
6094. These were the savings in fuel and, of course, it 
might be said that they might be counterbalanced by 
increases in other directions, such as wages, maintenance, 
etc. But as a matter of fact there was also a saving in 
every one of these items in addition to that of fuel. In 
some of the earlv Diesel engines the lubricating oil con- 
sumption was rather heavy, particularly in the high speed 
tvpe. He remembered a case where they made a new tvpe 
of engine in which the fuel consumption was expected to 
be rather heavier than with the low, speed type. They 
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found, however, that it dropped, but on examination they 
discovered it was due to the fact that the lubricating oil 
was getting into the cylinder and was being consumed, 
which, of course, was rather an expensive fuel. That 
difficulty, however, had been eradicated, and the lubricating 
oil consumption was now about the same as that with 
steam plant. When station engineers were considering 
new plant and what size of unit they would adopt they 
had to take an entirely different view xs to the size of the 
engine in regard to internal combustion engines than they 
would in the case of steam plant. Those who made Diesel 
engines were often accused of being extravagant in their 
charge, and he admitted that the cost did seem high. 
But the essential question in judging whether it was 
abnormally high was, "* Do the makers make undue profits 
and pay undue royalties ?" All he could say was that 
his company paid no royalties and they only made 2%, profit 
on their contracts. As to oil supply, Sir Marcus Samuel 
wrote him some 18 months ago that the visible supplies of 
oil were far in excess of the visible likely demand, and lately 
he had repeated that in public. He quite supported the 
view of Mr. Howard that within the next few years there 
would be striking development in the installation of these 
engines. : 

Mr. L. ANDREWS said it was certainly rather alarming 
for those who had been advocating the use of large gas 
engines in the last few years to hear Mr. Howard's con- 
clusions that it was possible to obtain prime movers 
which would generate current at about 309; less than 
gas engines. It was no consolation to learn that the cost 
of generating steam was 5095 more than gas because 
he did not think anyone would accept those figures as 
being the best which could be done. Mr. Howard based 
his figures on a paper read by Mr. Porter and himself some 
years ago, but he had made some alterations. In the 
first place he assured a total output which was about half 
the total output dealt with in that paper, viz., 11,000,00€ 
instead of 22,000,000, whilst for coal consumption he 
allowed a round fipure of 14,000 tons. Any gas engine 
maker would be prepared to generate that output under 
the conditions specified with about 11,000 tons, which 
would reduce the cost by about £1,800. Then, again, the 
figures dealt with ammonia recovery plant, and Mr. 
Mr. How: rd had forgotten to credit them with the proceeds 
of the sale of the ammonia recovered, which alone at 
present prices would realise about £2,600 & year. It was 
rather rough that the gas engine figures should have all 
the charges of producing sulphate of ammonia put on 
thein and should not be allowed to benefit by the realisaticn. 
The two items he had metnioned alone came to £5,400, 
and consequently they got the gas engine down to £8,600 
or about £1,000 less then the Diesel cost, which he thought 
was about a fair estimate. Dealing with Mr. Howard's 
figures as to the cost of running Diesel engines, Mr. Andrews 
directed attention to a diagram he had drawn in which 
he had plotted the author's figures in a curve and over 
them had plotted a curve showing the gas engine makers' 
guarantee. He explained that the cost figures were based 
on coal at 12s. a ton and oil at 40s. a ton. The diagram 
showed that at half load the cost per unit coincided exactly. 
Above half load up to full load the Diesel figures were 
2095 higher than the gas figures. At a quarter load the 
Diesel figures were about 10% lower than the gas figures. 
This showed, therefore, that the flatness which Mr. Howard 


had alluded to was due to the fact that the oil engine 


did not improve in -economy as the load increased from 
half to full load to the same extent as the gas engine did. 
He could not agree with Mr. Day that the cost of internal 
combustion engines went up as the sizes went up. In 
German stations as extensions were necessary they kept 
putting in larger and larger engines, and was it likely that 


users of gasengines would goin for increased sizes if the 


cost went up instead of going down. 

Mr. SEATON observed, with all respect, that Mr. Day 
was right when he told them that the bigger they went 
with the internal combustion engines the bigger were the 
troubles. 

Mr. Boot (Tunbridge Wells) said he put down several 
Diesel engines in a smal] town some years ago and wished 
to sound a note of warning to those engineers who were 
thinking of rushing headlong after these engines, not 


because he was not still a believer in the Diesel engine 
under certain conditions, but because he believed such 
engines were very likely to be put in in places where they 
were not suitable. The fuel cost of the Diesel engine was 
excellent, but he had found the expenses of skilled attend- 
ance and necessary repairs high. The first year was no 
criterion of what one might get in the future, while he 
thought there would always be plenty of oil available, 
the difficulty was to get it. There was no doubt that the 
larger the station became the more advantageous it was 
to put in steam plant, but for small powers the Diesel 
engine was better than any other form of engine. They 
should, however, get a price from the makers for all spare 
and repair parts and get also a 12 months' guarantee. 

Mr. WILKINSON (Harrogate) asked Mr. Carr to give 
them some further particulars regarding large products. As 
to Diesel enginea, they had one at the sewage works at 
Harrogate some years ago, and then oil cost them £4 7s. 6d. 
a ton to get to the works, while the repairs came out at 
£50 per annum. 

Mr. J. MuLHOLLAND said that Mr. Howard referred 
to the Diesel engine plant at the electricity works, Halle, 
28 being composed of two horizontal double-acting four- 
cycle engines, each of 1,600 b.h.p., but this was not quite 
correct as only one engine, built at the Augsburg works 
of the M.A.N., was at present working. Mr. Howard 
also stated quite correctly that at the present time the 
single-acting four-cycle engine was the standard engine. 
In future, especially of larger engines, that was for 1,000 
b.h.p. and upwards, he thought this would not be the 
case, as otherwise the sad experience of nearly all the 
gas engine makers who tried to enlarge the small single- 
acting gas engines would be repeated. The double-acting 
four-cycle or the two-cycle engine would take its place. 
It would be possible to build a safe and cheap single-acting 
two-cycle engine up to about 2,000 b.h.p.,. whilst the limit 
of a really reliable working single- acting four-cycle engine 
ought to be reached at 1,000 b.h.p. It would be interesting to 
hear if Mr. Howard had in his mind in the costs of the 
10,000 kw. Diesel plant four-cycle or two-cycle engines. 
In 1908 the total production in the world of crude oil was 
38,000,000 tons. Of this quantity only 76,000 tons were 
used in Diesel engines. Gas tar oil could very well be used 
in Diesel engines, and of this Germany alone produced 
300.000 tons, and the figures of England would probably 
be about the same. It would therefore have been possible 
with the gas tar oil produced in Germany to feed about 
four times as many Diesel engines as were running in 1908 
without taking into consideration the 38,000,000 tons of 
crude oil produced, and these figures he thought proved 
best that an artificial raising of the price of crude oil would 
be impossible. There was no doubt that the Diesel engine 
was the prime mover of small towns, except for such as 
had exceptionally cheap coal; and even rural districts 
had been already conquered by the Diesel engine. The 
M.A.N. Company had installed Diesel engines in more 
than 20 small rural electricity works which supplied a 
number of villages and farms with power and electric light. 
With regard to “the remarks of Mr. Howard and Mr. Day 
as to the costs for repairs and maintenance it had been 
the experience of the M.A.N. Company, who built Diesel 
engines, steam engines, steam turbines, and gas engines, 
that the repairs of a substantially built Diesel engine 
were not larger than those of a first-class steam engine. 

Mr. R. J. Kavura (Messrs. Willans & Robinson, Ltd.) 
said that Mr. Howard had referred to the single-acting 
four-cycle engine being the standard engine, and so far 
as land practice was concerned that was generally admitted 
to be so. There was, however, a demand for a small engine 
of the two-cvcle type which would be economical in fuel 
consumption when running at the higher speeds, and at 
a moderate capital cost. They had therefore designed 
an engine on these lines. The engine was now running at 
Norwich and was only 50 kw., and it was to be hoped that 
the result would besuch that they would be able to extend 
the size considerably. 

Mr. BLackMAN said that Mr. Howard's assertion that the 
Diesel engine was not subjected to anv violent stresses 
was rather contradicted by the diagram he gave. They 
knew that Diesel engines in running did meet with severe 
stresses of a drastic mechanical nature which in some cases 
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had led to repeated breakages of crank shafts. With regard 
to the application of Diesel engines to towns of moderate 
size no more damning admission could have been made 
than by Mr. Day when he told them that the mechanical 
difficulties would enormously increase when they got into 
the larger sizes. The difficulty of dealing with high tem- 
peratures must naturally increase under these conditions. 
Mr. Day said that the lubrication difficulties were not 
greater than those met with in steam practice, but he 
did not see how that could be the case because high tem- 
peratures did mean lubricating difficulties, and, compared 
with turbines, where there was no internal lubricating 
at all, they got a very bad figure indeed. He did not know 
why Mr. Howard cited Brighton, but they all knew that 
the costs at Brighton were higher than in other parts 
of the country owing to the distance from the coalfields 
and to the local difficulties which had been met with in 
putting down the works; and they did not represent 
what could be done by steam plant. He was connected 
with works at Sunderland where the plant included a 
good deal of what would be described by some as scral 
heap plant, but his works costs were lower than those 
given by Mr. Howard. At Sunderland with modern steam 
turbine plant they could beat the Diesel figures by at 
least £3,600 a year. It had also to be borne in mind that 
the Diesel plant had a very much smaller overloading 
capacity indeed compared with the very large overloading 
capacity of the turbine plant. 

Mr. L. Dixon (Leatherhead) remarked that he had had 
five years’ experience with Diesel engines and was satisfied. 
His repairs were about £2 a vear, and so far as he could 
ascertain it would be a considerable time before any great 
expense was incurred for repairs. Their costs for a very 
small station so far as fuel was concerned worked out. 
for the year at ‘22d., whereas formerly they were in the 
neighbourhood of Id. His was a poor load factor. He 
had found it easy to enter into contracts for oil and was 
now paying 48s. 6d. against 77s. some time ago. The 
Diesel engine scored in a small station where it wes too 
costly to produce current with steam plant and dear coal. 

Mr. PickvaNnce (Wrexham) pointed out that Mr. Carr 
confined himself exclusively to the vertical high speed 
engine in his proposals for any further extension, and had 
apparently given no consideration to any other type than 
that which he had at Leek. Reading between the lines, 
it would seem that Mr. Carr would be more happy with 
steam plant. He thought the horizontal high speed engine 
would compete very favourably with the Diesel engine, 
for there were so many unknown quantities in connection 
with the latter. 

Mr. FeppEN (Sheffield) intervened in the discussion 
because he thought Mr. Howard’s figures as to steam 
plant ought not to go out and influence engineers and 
committees. The capital expenditure and works cost 
given in the paper were much too high and no worse 
example could have been given than that of Brighton. 
He had come to the conclusion that the internal combustion 


engine had its use, but it must be an intermittent use if 


it was to be of much utility. An engine in a motor car would 
take the car up and down all over the country, but if 
the engine was put in a motor boat they would soon find 
it wanted an engine twice the size to do the continuous 
work required. Mr. Dixon told them he had a poor load 
factor and there was the secret of his success with the 
Diegel engine. | 

Mr. RoBiNsoN (Messrs. Richardson, Westgate & Com- 
pany) said his firm were interested in both steam turbine 
and internal combustion engines and they were also 
taking up the manufacture of the Diesel engine. He 
thought the Diesel engine was an excellent thing for stations 
of from 500 to 1,000 kw., but beyond that he did not 
know that it would be as satisfactory as a steam plant. 
For large stations he thought it right to put in gas engines 
provided there was a good night load ; but they should put 
in a steam turbine to deal with the peak load. 

The lateness of the hour did not allow the authors of 
the papers to reply, and consequently their remarks will 
appear in the official proceedings. 


THE PURCHASE OF FUEL. 
Mr. C. E. C. SuaAwriELD, Chief Electrical Engineer, 
Wolverhampton, and junior vice-president of tlie Associa- 
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tion, opening a discussion, in the Banqueting Hall of the 
Royal Pavilion, Brighton, on the Purchase of Fuel, said 
that this was undoubtedly one of the most important 
matters in connection with an electric undertaking. The 
principal factor to be considered was the distance of the 
power station from the sources of supply ; and in the next 
place the type of plant had to be considered. For hand- 
firing boilers a better class of fuel was needed than in cases 
where mechanical stokers were in use, because hand- 
stoking involved considerable loss of heat through the 
frequent opening which was rendered necessary. In the 
case of Brighton the distance from the source of supply 
made the cost of transit very heavy, and coming as it did 
by boat, there was little opportunity for allowing the fuel 
to undergo a drying process. In such cases it would be 
of advantage to let the coal remain in a perforated bunker 
for a day, or even two days, before use. He advocated 
direct dealings with collieries, as although agents com- 
manded & much longer range of supply, direct dealing 
would ensure the maintenance of a regular quality of fuel. 
He also advocated the institution of a fuel test department, 
payment being based on the results of the tests. With 
regard to the effect of legislation on fuel prices, he said 
that quality was undeniably affected by the Eight Hours' 
Act, the shortened hours not allowing the miners to be 
sufficiently careful in sorting out inferior fuel before filling 
the trucks below-ground. As to coal prices, he feared that 
as rates increased and decreased in cycles, and as during 
the past three years comparatively low rates had ruled, 
we were now probably to be faced with an increase for 
the next three or even four years. 

Mr. R. A. CuarLock, Chief Engineer of the Electricity 
Department of the Birmingham Corporation, dealing with 
the relative value of washed and unwashed fuel, said he 
preferred the latter owing to the difficulty of proper drying, 


which sometimes left in as much as 25 per cent. of moisture. 


When buying large quantities of fuel his experience was 
that it was better to deal with agents than direct with 
collieries, as there was a bigger range of choice, and he did 
not think there was need to fear any collision among 
agents to put up prices. He thoroughly agreed that syste- 
matic tests of fuel were necessary, and said that at Bir- 
mingham they had a chemist and a staff of men continually 
engaged on testing. Their testing department cost them 
£400 a year, but as they burnt £23,500 worth of coal per 
annum and effected a reduction of 22 per cent. in the cost 
of fuel per unit generated through the investigations of the 
department, they got very good value for their 
money. 

Mr. F. A. NEwiNGTON, Chief Electrical Engineer, Edin- 
burgh, said that his experience was that coal as delivered 
was cheaper than dry coal. With regard to purchasing, it 
was practically all done through agents all over Scotland, 
and they never got into touch with the collieries at all. 
The great advantage of dealing through agents, in his view, 
was that it eliminated all risk of trouble through strikes at 
particular collieries. 

Battie JAMES WiLLock, Chairman of the Glasgow Elec- 
tricity Committee, thought that local conditions should 
always govern every case. As to the handling of coal, 
there were some English districts which were about fifty 
years behind Scotland. They had no time in Scotland to 
fire their boilers by hand; it was all done by 
machinery. 

Mr. F. Ayton, Chief Electrical Engineer, Ipswich, advo- 
cated the purchase of coal on the heat-unit basis, but on 
the broader question he thought they must leave it to the 
larger electrical undertakings to go forward with an educa- 
cational policy in order that in process of time a 
general method might be evolved out of their 
experience. 

Mr. H. Farapay Proctor, Chief Electrical Engineer, 
Bristol, Mr. E. E. HoapLEv, Chief Electrical Engineer, 
Maidstone, and Mr. J. CunisTIE (the President) also con- 
tributed to the discussion, the latter observing that at 
Brighton they found the Scotch washed single served their 
purpose. It was brought in 700-ton boats from the Fife 
district. The passage freed it from any excess of moisture, 
and they paid on the bills of lading, checking the weight 
as it came out of the boat. They had systems of testing, 
and they were effective in a general way ; but they could 
rely on the pound weight of coal per anit generated. 
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STREET AND SHOP FRONT LIGHTING. 


Mr. A. Hucu Seaprook, Chief Electrical Engineer, St. 
Marylebone, opened a discussion on street lighting and the 
lighting of shop fronts, in the course of which he referred 
to the price-cutting campaign entered upon by the gas 
companies, especiallv in East Ham and West Ham, where, 
however, electricity had won all along the line. In West 
Ham, where the electric arc lamp was used for street 
lighting purposes, the price was £2 ls. per quarter per 
lamp, which included current, maintenance, supply of 
lamps, and depreciation. Even then it was a remunerative 
business after the first two vears. There was not much 
profit to be made until the lamps had been written off. 
The cost of the high pressure gas up to 1,000 c.p. was, 
in East Ham, 30s. per quarter, but the cost of the arc 
lamp worked out below that. He strongly deprecated street 
lighting by joint arrangements. He believed in keeping 
his opponents where he could see them, but he did not like 
to get them round his neck so that they could bite him. 
He thought that the gas industry was better organized 
than the electric supply industry, and from a commercial 
point of view the gas companies business departments were 
superior to the electricians’. 


Mr. Haypn Harrison said there was no doubt that if 
a gas company and an electric undertaking were laying 
mains in equal competition, electric lighting could be 
supplied with equal success at a much lower cost. In many 
cases where street lighting was undertaken the electric 
lighting supply companies had not been allowed to borrow 
capital for the purpose, and where they had done so it 
had been upon a high rate of interest and for a short period 
so that it had to be taken out of the revenue. Despite this, 
they were enabled to put in an equal lighting at an equal 
cost. Street lighting was practically a monopoly. In 
some cases there were six, seven and eight, and even 
more parties who were able to make arrangements 
whereby a reasonable profit could be obtained, but eventu- 
ally there would only be two parties who would be able 
to make arrangements whereby remunerative results would 
be obtained. That was the only reasonable way of looking 
at it. He favoured street lighting by electricity as an 
advertisement. to householders to have current installed 
in their houses. 


Mr. S. J. Watson, Chief Electrical Engineer, Bury. 
referred to the experiment in that town of hghting in 
groups of three metallic filament lamps, each of about 300 
c.p., which, he said, was an advantage over the arc lamps. 
Although the consumption of course was greater, there 
was a saving in maintenance, and they got steady illumina- 
tion and no flickering. 


Mr. ALEXANDER C. Crame, Chief Electrical Engineer, 
Crovdon, said the high pressure lamp in regard to shop 
lighting was being more and more used because the whole 
installation was carried on outside the shop and was under 
the control of the gas companies’ If the electric under- 
takings had proper power to compete with the gas com- 
panies thev could get back a lot of consumers whom they 
had lost. To a great extent the loss of consumers was due 
to the electric supply companies themselves, because they 
did not wake up to the occasion. They were on rock bottom 
did not wake up to the occasion. They were on “ rock 
bottom competition," and if they went about it in the same 
way as the yas companies they could hold their own. They 
should have absolute powers to look after and keep their 
business. At present they were in the position of having 
to refuse a certain class of business because they had no 
power to do it, and it therefore went over to the gas com- 
pany. 


COUNCILLOR CROWTHER (Sheffield) urged that street 
lighting by electricity was the best for several reasons 
which affected large cities. It also meant a safer city. 
In order to compete successfully with gas they would 
have to write down their cost to the lowest possible 


point. In fighting electricity the gas companies were 
doing that; in some cases actually below a profit to 
themselves. He strongly disagreed with the idea that 


all the wiring should be in the hands of private con- 
tractors: on the contrary, they should have absolute 
freedom to wire premises. 


THE ANNUAL DINNER. 


A pleasant innovation marked the annual dinner which 
was held at the Roval Pavilion, ladies being present for 
the first time since the formation of the Association. A 
reception by the President (Mr. Christie) and Mrs. Christie 
in the North Drawing Room preceded the dinner, at which 
the President was supported by the Mayor (Councillor C. 
Thomas-Stanford, J.P.), Mrs. Christie. Mr. S. Z. de Ferranti 
(President of the Institution of Electrical Engineers), Mrs. 
Geere, Councillor German, Mrs. Shawfield, Mr. W. W. 
Lackie (Glasgow), Miss Geere, Mr. H. Richardson (Dundee), 
the Mayoress (Mrs. Thomas-Stanford), Alderman Geere, 
Mrs. Ferranti, Mr. G. Wilkinson (Harrogate), Mrs. Corfield, 
Mr. C. E. C. Shawfield (Wolverhampton), Mrs. German, 
Prebendary Corfield, and Mrs. Lackie. The general arrange- 
ments were under the supervision of the hon. secretary 
Mr. H. Faraday Proctor, and the secretary, Mr. C. McArthur 
Butler, London, and Alderman Sinclair, of Swansea, pre- 
sided over an overflow dinner party in the South Drawing 
Room. 

Mr. WILKINSON, in proposing the “ Brighton Corpora- 
tion," said the members of the Association were delighted 
with their reception. The Convention was proving one of 
the most useful thev had ever had, and from an engineering 
point of view would long be remembered for its interesting 
papers and discussions. Brighton had reason to be proud 
of the part it had played in the development of municipal 
electricity supply. For years it was the Mecca to which 
engineers engaged upon schemes of street lighting came, 
and it was also the first municipality to put into operation 
the principles of Dr. Hopkinson and a system of charging 
on an equitable basis. The town had also given the Associa- 
tion two excellent Presidents. 

The Mayor, in a humorous reply, said that being entirely 
unscientific, he felt some of that awe which the ignorant 
felt for the learned ; and he was especially in awe of elec- 
trical engineers. Thev appeared to him to control or 
direct forces of which he knew nothing, and, moreover, 
on such occasions they spoke a language which he did not 
comprehend, a language which contained weird words 
which appeared to come from nowhere, and for which he 
found no authority in Johnson's dictionary. For these 
reasons he had imagined that when this Ássociation came 
to Brighton he would meet solemn and grave gentlemen 
bowed down with the weight of their profession, and 
shunning the joys of life. Of course, he was aware that 

our Mr. Christie " did not come under this description, 
but he supposed that an unusually genial and sunny nature 
had been ripened in the service of the Brighton Corpora- 
tion. But he had the felicity of discovering that Mr. Christie 
was not an exception, but a sample, and that the Con- 
vention visitors were bright, genial, and festive, combining 
in an unusual degree those two great qualities which the 
critic of the Victorian age said we were wanting in, sweet- 
ness and light. He was exceedingly glad that w hat Brighton 
had done in electrical matters had received the unqualified 
approval of professional men like themselves. 

Alderman GEERE, giving the toast of ‘ The Association,” 
said Brighton was delighted to welcome the Association, 
and he hoped the delegates would have pleasant recollec- 
tions of their visit. Of electrical science it might be said 
that they were still dealing with something that had the 
fascination of the unknown, because although there had 
been such an immense development in the past few years 
the possibilities of electricity in the future were greater 
than any could imagine. 

The PnEstpENT briefly replied and the concluding toast, 
“ Qur guests, including the ladies," was given by Mr. 
SWAWFIELD, who coupled with it the name of Mr. Ferranti 
as that of a distinguished scientist and a pioneer of the 
electrical supply industry. It might truly be said, he 
observed, that what Mr. Ferranti propounded to-day others 
would carry out a few years later. 

Mr. DE FERRANTI, speaking as the President of the 
Institution of Electrical Engineers, said technical men were 
among its principal members, and it was his great desire 
to make it the means of doing good to the electrical in- 
dustry and the men it represented. They knew that. 
broadly speaking, he objected to the municipal trading in 
which they were all engaged, but although he had that 
view, he thought most (strongly that.as this municipal 
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trading was an accomplished fact, it should have every 
facility which the country could give it to make it successful, 
and as easilv and. well carried on as the best commercial 
institutions of the dav. Indeed, nothing should be withheld 
from it which any private enterprise dealing with a similar 
business should be allowed to enjov. In the future he hoped 
their Association and the Institution of which he was 
President would work more closely together to do every- 
thing to advance the common interests of the electrical 
industry, and to get whatever concessions and rights might 
further and prosper their business. They wanted the 
heartiest possible co-operation among all. electrical people 
to make electricity grow and prosper; and he hoped so 
to extend the scope of the Institution that they would have 
not only technical men represented in it, but a place for 
all interested in the business of electricity. There were 
manv difficulties in the way of bringing about such a 
development, but he trusted it might be accomplished in 
the near future. 


e 
ELECTION OF OFFICERS. 

At the fourth and final sitting of the Convention the 
officers and Council for the ensuing year were elected as 
follows : 

PRESIDENT. 
Mr. G. Wilkinson, Harrogate. 
SENIOR VICE-PRESIDENT. 
Mr. C. E. C. Shawfield, Wolverhampton. 
JUNIOR VICE-PRESIDENT. 
Mr. R. A. Challock, Birmingham. 
HONORARY SOLICITOR. 
Alderman (Gi. Pearson, Bristol. 
HONORARY TREASURER. 
Mr. J. E. Edgsome (past president), Kingston-on-Thames. 
HONORARY SECRETARY. 
Mr. H. Faraday Proctor (past president), Bristol. 


THE CounNcIL. 

Mr. F. Ayton (Norwich), Alderman Bruce (Sunderland), 
Mr. J. Christie (Brighton), Mr. A. C. Cramb (Croydon), 
Mr. J. W. Crowther (Sheffield), Mr. C. Furness (Blackpool), 
Councillor German (Brighton), Mr. W. W. Lockie, 
Mr. F. M. Long (Norwich), Mr. 8. L. Pearce (Manchester), 
Mr. H. Richardson (Dundee), Councillor Rowntree (Harro- 
gate), Mr. A. Hugh Seabrook (St. Marylebone), Mr. H. 
Talbot (Nottingham), Mr. 8. J. Watson (Bury), Mr. 
Wilde (Birkenhead), Bailie James Willock (Glasgow). 


ANNUAL REPORT. 

The annual report, which was taken as read, stated that 
after allowing for deaths, resignations, removals and lapses 
due to members leaving municipal employ, there was a 
decrease of nine in membership on the previous vear’s 
total. The net result of the year’s working was a surplus 
of £157, as against £93 last year, and a total surplus of 
assets over liabilities of £642. The invested funds amount 
to £500. One of the two travelling studentships has been 
awarded to Mr. V. F. Bush, of Tunbridge Wells, for his 
paper on “ The motor meter as applied to the measurement 
of single phase alternating current." Commenting on the 
falling off in the membership, the Council state “ it is 
partly due to the unusual number of engineers leaving 
municipal emplov, but traceable also to the action of the 
Local Government Board in disallowing subscriptions paid 
to the Association by Local Authorities. This is a matter 
which your Council has under consideration." 


ENLARGEMENT OF COUNCIL. 

Mr. W. G. Pickvance, Chief Electrical Engineer, Eves- 
ham, moved a resolution affirming that in the view of the 
meeting the time had arrived when consideration should 
be given to the question of enlarging the Council by the 
inclusion of representatives of smaller undertakings. The 
Association, he said, was founded for the purpose of stimu- 
lating interest in municipal electrical undertakings, and it 
came into existence at a time when the supply by municipal 
authorities was small. Since then the undertakings had 
made rapid strides, and he proposed that the Council 
consist, in addition to the honorary members, of 21 ordinary 
members (13 engineers and eight municipal representatives, 
two of whom should be elected) from undertakinus of a 
capacity below 2,500 kilowatts. | 
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On the motion of Mr. CROWTHER, the question was re- 
ferred to the Council for consideration, the time being then 
too short to admit of a full discussion. 

The customary votes of thanks brought the Conference 
to a close. | 


ELECTRIC DRIVING OF TEXTILE MILLS. 


The receipt from the Westinghouse Companv's Publishing 
Department of a little booklet on loom motors reminds us 
of the progress which has been made in recent years with 
the electric driving of textile mills. 

For years the vreat electrical firms tried hard to obtain 
admittance to the textile industry, but without success. 

It was not that the textile manufacturers were ignorant 
of the claims put forward, or that thev regarded them a» 
chimerical. The real reasons militating against the adoption 
of the electric drive were quite other than these. There 
was first the fact that the wealth and success which were, 
and to some extent still are, such happv features of the 
industry had been built up, and until recently were being 
maintained, by the use of the steam drive. 

The predominance held by the British textile industry 
was, however, threatened by the appearance in the field 
of new competitors on the one hand and, on the other hand. 
of old competitors equipped with the latest and best 
machinery. Its proud position was felt to be slowly but 
surely slipping awav, and the familiar arguments used in 
favour of electricity as against the mechanical form of 
drive—arguments hitherto unavailing—began to be effective 
when supplemented by the experience of American and 
Continental competitors, who found that they were able 
to turn out better work, and at less cost. than with the old 
form of drive. But the application of electricity to textile 
manufacturers in this country received an unfortunate 
setback at the outset of its career—a setback from which 
it was slow in recovering, and which had the effect of 
appearing to justify the more conservative manufacturers 
and of seriously disappointing the more advanced who 
had ventured to try the experiment. 

When the first electric installations were put in British 
textile mills a good many mistakes were made. The 
requirements of the industry had not been fully studied. 
The electrical engineers were more or less ignorant of the 
peculiar conditions under which textile mills are operated. 
while on the other hand textile engineers were more or 
less ignorant of the capacity and peculiarities of the electric 
motor. For instance, it was not generallv recognised in, 
the early days that it is impossible to run medium-sized, 
open type motors in the interior of textile mills when thev 
were specially designed and arrangements made for the 
ventilation by a supply of fresh pure air or alternativelv 
unless housed in a separate part of the building—similarly, 
the necessitv of keeping cotton waste, fluff, etc., from the 
interior of the motor was only partially realised. The 
electrical firms found it necessary to give close study to the 
new conditions. The field was a large one. the prospects 
attractive, and to their credit, be it said, thev took it up 
vigorously, with the result that when the actual demands of 
the industrv were known and catered for success was 
instantaneous, and has been continuous, so that it really 
seems as if the resistance offered by the British textile 
indüstry to the claims of electricity, a resistance stubborn 
and prolonged, had completely collapsed, and one hv one 
new mills are being equipped with, and old mills rapidly 
converted to, electric driving. 

It is true that the textile manufacturer is verv reticent 
to give the results following on the application of electricitv, 
partly, no doubt, from a natural desire not to allow com- 
petitors the benefit of his experience ; but such testimony as 
has been allowed to leak out has been overwhelmingly in its 
favour, and their very silence may be regarded as indicative 
of its efficiency, since unfavourable results would soon 
produce a crop of complaints. 

The “ Factory Times," a paper entirely devoted to the 
interests of the mill operatives recently published the 
following interesting note in connection with the equipment 
of a weaving shed belonging to Messrs. Edward Hibbert & 
Company. of Hyde, with individual electric drive for each 
loom.:—" The new shed recently built by Messrs. Edward 
Hibbert & Company,—Greencroft Mill, is being driven by 
motors. / The looms are, funning) much quicker and steadier 
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than they did under the ordinary system and the operatives 
are well satisfied with the alteration. The motors are 
so arranged as to use a short belt and the ‘drive ensures 
smoothness of running and prevents slips." 

Like the boy’s beans in the fairy tale, electricity has 
extended itself immeasurably, and though the textile 
industry was not the first, and is hardly likely to be the 
last, to welcome the advance of electricity now that its 
success has been fully demonstrated, and its claims carried 
to a triumphant vindication, there is very little duubt that 
the old cumbersome form of drive is doomed to displace- 
ment in favour of electric in the same way as the modern 
textile machine has displaced the primitive hand-loom, 
and for the same reason. 

The first obvious advantage in the driving of textile 
factories by electric motors is naturally the elimination 
of the cumbersome gearing, the long lengths of shafting, 
and heavy rope drives, and therefore the first step in 
advance from the old steam-driven factory was to instal 
motors of fairly large size driving groups of machines. 
This was called the “‘ group drive " system. It was, however, 
soon found that for certain classes of work. notably ring 
spinning and weaving, it was possible to obtain far more 
satisfactory results by installing a separate small motor 
to each machine. This is called the `“ individual drive ” 
system. In the case of many textile processes, some mill 
managers and others remain unconvinced as to the advan- 
tages of electrification, but in the case of weaving looms it 1s 
now an accepted fact that the best possible method is the 
individual electric drive. In the first place, it carries 
with it a great saving of power, since a standing loom uses 
no power, and everybody knows how frequently looms 
are standing and how the power required to run counter- 
shafting bears a very large proportion to that required 
to run the looms: the lighting of the shed is also greatly 
improved as no overhead belts remain. Although this is the 
most immediate obvious advantage it is practically the 
least important. 

When considering the individual drive as a business 
proposition we can assume (although the assumption is 
not really in accordance with the facts) that the cost of 
power remains the same for the electrical and the mechanical 
drive; then the only wav to increase the net earnings of 
the shed is by an improvement in the quality or in the 
quantity of the output, or both. 

The British Westinghouse Electric & Manufacturing 
Company, Ltd., in the handy little booklet which they have 
issued on this subject, make the claim that the individual 
electric drive, properly installed, fulfils both these con- 
ditions; the motor speed is absolutely constant, and 
thus gives that smooth and even running so much sought 
after by the weaving shed owner. 

This steady turning movement and even running is im- 
possible of attainment witha belt drive from a countershaft 
because with the latter there 1s always a certain amount of 
slip which is constantly varying, however steady the 
prime mover may be. To a lesser extent the same is true 
of the rope drive. 

There is also with countershafting a certain amount of 
slip dependent on the amount of power transmitted which 
does not exist in the case of the electric drive. As a result, 
a better quality of fabric 18 obtained from the electrically 
driven loom. 

It is also pointed out that with the mechanical drive 
it is impossible to run the looms at the maximum speed. 
The material would stand because this maximum would 
be continually exceeded owing to the variation in the speed, 
thus resulting in breakages, whereas the electric drive 
enables a high speed to be attained and thus materially 
increases the output of the shed. 

Any of our readers who are sufficiently interested can no 
doubt obtain a copy of the Westinghouse booklet by apply- 
ing to the British Westinghouse Electric & Manufacturing 
Company, Ltd., Trafford-park, Manchester. 


The long contemplated schemes for using the Upper 
Rhone for power purposes seem at last likely to have 
tangible resvlts. A reservoir is to be constructed at Genis- 
siat with a capacity of 11,000 million gallons from which 
100,000 h.p. will be obtainable. "The electric ity generated 
will leave the works at a pressure of 120,000 volts. 


TOIT. 


Wireless Telegraphy. 


The Marconi Company has established two stations on 
the Amazon, which bring the coast into communication 
with the upper river with all its wealth of india-rubber. 
A cable goes up the river from Para to Manaos. There and 
also at Porto Velho, 400 miles off on the river Madera, 
wireless stations have been erected. Each is intended for 
5,000 words a day, and derives its power from two 100 h.p. 
marine boilers driving two 100 h.p. horizontal steam engines. 
Each of the latter, working at 120 revolutions a minute, 
actuates a 70 kw. alternating current dynamo yielding a 
2,000-volt current of 50 periods at 600 revolutions. Fach 
dynamo i is provided with three 25 kw. transformers, which 
step up the voltage to 20,000. The masts for the antenne 
are of steel and are 200 ft. high. ° 


The same company has established wireless communica- 
tion in Borneo between Tarakan, the chief port for petro- 
leum export, and the harbour of Balckpapan, where the 
German Dutch submarine cable ends, 300 miles from 
Tarakan. Communication will also be secured between 
these stations and Sitve-Bondo in Java (400 miles), and 
Koepang, in Timor (700 miles). The plant at Balekpapan 
comprises & two-phase system of 2,000 volts and 50 periods. 
The masts are over 200 ft. high. At Tarakan a steam engine 
of 20 h.p. drives a 13 kw. 200-period alternating dynamo. 
There are three masts, one 250 ft. and two 150 ft. high. 
The wave length for ordinary work is from about 2,600 
to abont 2,950 yards, but inuch shorter waves, from 325 
to 650 yards can be used. 


The Turkish Government have employed the Marconi 
Company to provide four ships of war with a 3 kw. appara- 
tus covering a distance of nearly 400 miles, and seven ships 
with apparatus of half that power. The land station to 
be erected at Constantinople is one of 20 kw. using wave 
lengths of from 650 to 2,200 yards, and covering a distance 
of €00 miles. 


The Spanish Government is about to erect a wireless 
station in the camp at Carabanchel, near Madrid, the scope. 
of which is to extend 300 miles bey ond the coast. 


The Telefunken-Gesellschaft has received an order from 
the Turkish Government for the establishment of wireless 
communication between Smyrna and Tripoh. 


The Marconi Company has come to an agreement. with 
the French Government whereby the French ship-installa- 
tions of whatever svstem may enter into communication 
with all Marconi stations an! with Italian ships fitted with 
wireless, 


An agreement between the Swedish Government and the 
Hamburg-America line ensures wireless communication 
hetween the company's liners going to Vera Cruz and the 
vreat Swedish station at Gotebore. 


Out of 27 countries which signed the International Wire- 
less Telegraphy contract of November 3, 1906, 20 have 
alread y ratified it. 


At the beginning of 1911 there were 1,217 wireless 
stations at work, as against 755 at the beginning of 1910. 
Of these 998 are on ships and 219 on land. Great Britain 
has 450, Germany 224, and France 167, leaving only 376 
for ail the rest of the world. 


It is stated that the horse-power obtained from rivers 
in Switzerland amounts to a greater total than in any 
other country. It is estimated at 1, 200,000 h.p. Of this 
power 60%, is applied to the generation of electricity, or 
will be by the end of the present year. The Schweizer 
Verband fur Wasser Industrie is trving to secure that a 
proper proportion of the power shall be reserved for electric 
railways. It is also trying to agitate against the taxation 
of electric energy by the various cantons and to unify the 
different charges made for current in different places, 
especially in the interest of the manufacturers using, 
electric power. 
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The Electrical Engineer. 


LONDON, July "th, 1911. 


UNSOLVED ELECTRICAL PROBLEMS. 


It was well observed by Professor Sir J. J. Thomson, in 
his Presidential Address before the British Association at 
Winnipeg, that the new discoveries made in physics in the 
last few years, and the ideas and potentialities suggested 
by them, have had an effect upon the workers in that 
subject akin to that produced in literature by the Re- 
naissance. ^ Enthusiasm has been quickened,” he said, 
" and there is a hopeful, youthful, perhaps exuberant 
spirit abroad which leads men to make with confidence 
experiments which would have been thought fantastic 
twenty years ago.” It is barely two years since Sir Joseph 
Thomson delivered the brilliant address at the close of 
which he struck this optimistic note, but already the storv 
of electrical progress has been enriched by many new dis- 
coveries in the making of which he himself has had a most 
distinguished share. There is no longer any remnant of 
the feeling current not so very long ago that all theinteresting 
things had been discovered, that * all that was left was 
to alter a decimal or two in some physical constant." Day 
by day we realize more keenlv that there are no signs of 
any approach to finality in science ; that when the nearest 
peak is conquered, it is only that others more distant may 
be brought into clearer view. 

Sir Joseph Thomson's Winnipeg address is irresistibly 
re-called to mind by a thoughtful paper which has recently 
been printed in the Journal of the Franklin Institute. In 
this paper Dr. Charles Proteus Steinmetz discusses with 
keen critical insight some unexplored fields in electrical 
engineering. He takes, for instance, the apparently. simple 
phenomenon of the resistance, of a conductor.) Most^of us 
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have believed that here, at any rate, we know pretty well 
all that there is to be known. But do we? When we set 
out to ‘calculate the ‘phenomena of the lack of uniformity 
in current density we can get an approximation which is 
satisfactory enough for most purposes of electrical engin- 
eering. We know that with alternating current the re- 
sistance apparently increases in large conductors, because 
the current flowing is not uniform throughout the entire 
section, and that, by the screening effect of the magnetic 
field inside the conductor, the current density inside of 
the conductor is less than it is on the outside. Then, says 
Dr. Steinmetz, there is the other extreme, where the current 
density in the middle of the conductor is practically zero, 
and the current is limited to a thin shell on the outer surface 
as in the rail return of the single-phase railway, or in 
ordinary conductors at very high frequencies, as with 
lightning discharges. This case we can also calculate with 
an approximation as close as our knowledge of the con- 
stants of the material, the conductivity and permeability, 
permits. But when we come to the intermediate case, 
where there 18 current even in the centre of the conductor, 
but a material difference in the current density between 
the outside and the centre of the conductor, we find as 
solution an infinite series, which converges so slowly as 
to be practically useless. Here we are led directly to the 
problem of the course of the current in the return rail of 
the trolley system of electric traction. As the car passes 
along the track, the current flows from the wheels into 
the rails and so back to the power station. As the car 
moves, the current first flows forward, ahead of the car, 
and then reverses. But as it cannot reverse instantly, 
it flows at first only on the top surface of the conductor, 
and before it is flowing uniformly throughout the entire 
rail section, the car has passed hundreds of yards ahead. 
As it is obvious that at certain stages of the flow the current 
is running forward instead of backward, there must be an 
immense increase in the effective resistance of the rail- 
return especially immediately behind a high-speed car. Dr. 
Steinmetz declares that not only has this everyday 
phenomenon never been investigated, but even its exist- 
ence has not been recognized. 

Then, again, in regard to the phenomena of the dielectric 
field, we are now only beginning to realize that we allowed 
the old text books to mislead us for many years. We can 
no longer conceive the dielectric phemonena as a charge 
on the conductor surface. We know that there 1s no electric 
charge on the conductor, and we know that the dielectric 
energy resides, not on the conductor surface, but on the 
space around the conductor, and we know, too, that the 
so-called charge is only the termination at the conductor 
surface of the electrostatic field in space ; but even so we 
are only at the beginning of what we need to know in these 
times of enormously high tension transmission lines. We 
have learned slowly that capacity is not the capability of 
a conductor to store electric quantity, but the ratio of 
the number of lines of dielectric force to the electromotive 
force which crosses them; and we have also learned 
that what has been called the charging current is no more 
a current charging the conductor with electricity than the 
inductance voltage is a voltage charging the conductor 
with magnetism. But having learned so much—and having 
had to unlearn so much in the process—we have only, in 
Dr. Steinmetz’s view, reached a very little way into the 
unexplored field. So, too, with the case of the conduction 
of gases and vapours. Here is a field in which an enormous 
amount of investigation has been carried on with little, 
if any, benefit to the electrical engineer. “ If you ask 
some simple engineering question—as, for instance, you 
have a Geissler tube, 4 cm. diameter and 10 m. long, filled 
with nitrogen gas under 0:1 mm. pressure, what will be 
the voltage required to pass a current through the tube, 
what wil be the amount of light given by it, and 
how will the voltage vary with the current and with 
the gas pressure—the answer is unknown. In spite of the 


enormous amount of scientific work done in gas conduction, 
A Neoting is known even of the most elementary electrical 


questions, the relations between voltage and current, 
dimension and gas pressure." 

Pursuing this line of investigation, Dr. Steinmetz shows 
that the difference between the usual static spark and the 
Geissler tube glow is one of degree only, but not of quality. 
But while a gradual transition from Geissler tube con- 
duction to spark conduction exists, he has never been able 
to get any gradual transition from Geissler tube conduction 
to arc conduction. Under conditions where both can 
occur, the one always changes abruptly into the other, 
and these two classes of conduction thus seem to be different 
in their nature: the one conduction by the gas in the 
space between the electrodes, the other conduction by a 
stream of electrode vapour. Both can be produced in the 
same tube, as a mercury arc and a striated Geissler tube 
discharge through mercury vapour, but the one cannot be 
changed into the other gradually ; the change always 1s 
abrupt. If we have a Geissler discharge through mercury 
vapour, of limited current and high voltage, and gradually 
cut the resistance or reactance out of the circuit, or increase 
the supply voltage, the Geissler discharge suddenly, with 
a flash changes to arc conduction ; the current rises and 
the voltage drops. Cutting resistance in again, just as 
suddenly the arc drops, and is superseded by the Geissler 
discharge. Here, once more, the unknown is the greater 
quantity, though investigation has been searching on both 
sides of the Atlantic. In other directions, however, in- 
vestigation has barely yet begun. We have achieved little 
with regard to the properties of materials beyond the 
elastic limit, and, if anything, rather less in respect of the 
study of transient phemonena arising from the readjust- 
ment of the stored energy of systems, though both fields 
are of immense and immediate industrial importance. Dr. 
Steinmetz points out that most investigations of physicists 
have dealt with the properties of materials below the 
elastic limit where the processes are reversible, and have 
almost wholly neglected the range beyond the elastic limit 
where the action of forces is not reversible, where mechanic- 
ally the materials are deformed. So with the electrical 
forces, in the electrostatic field, irreversible phenomena 
occur at high voltage in the corona : energy is stored into 
the dielectric field, but is not returned, but dissipated as 
heat, if the dielectric flux density reaches beyond the 
disruptive strength of the material, a limit we have closely 
approached in our modern high voltage transmission lines. 
With regard to transients much yet remains to be learned. 
Accompanying the flow of electric power is a storage of 
electric energy in the magnetic and in the dielectric field 
of the conductor, and any change of the circuit conditions, 
any change of current and of voltage, usually involves a 
change of the stored magnetic and dielectric energy. Since 
a change of stored energy cannot occur instantly—as this 
would represent infinite power—a transition period must 
intervene after every change of circuit condition, that is 
to sav an electrical transient occurs, which in these days 
of huge systems may frequently reach destructive powers. 
On all these points more investigation is needed in that 
“ hopeful, youthful, perhaps exuberant spirit" to which 
Sir Joseph Thomson referred at Winnipeg. 


Correspondence. 


To the Editor of the ELECTRICAL ENGINEER. 
THE TELEPHONE POSITION. 


Sir,—The instant and earnest attention of telephone 
subscribers throughout the kingdom is _ imperatively 
necessary if their interests are not to be utterly and 
irretrievably ruined. 

The statements made by the Postmaster-General to a 
House, described by one authority as “thin” and by 
another as ‘f attenuated,” on the eve of a national event 
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so absorbing as to prevent any attempt at serious debate, 
eall for the closest examination and criticism. 

The Postmaster-General said that there was no demand 
for Municipal control of telephones except from Glasgow. 
But it was only at the end of last February that a deputa- 
tion representing. some 300 responsible councils and 
chambers of commerce pressed this very matter earnestly 
on his attention ! 

Mr. Samuel asserted that only six municipalities estab- 
lished telephone systems and of these only two survive. 
Candour—I am not charging Mr. Samuel personally with 
the lack of it—might have added a great deal to that bald 
statement. Municipalities are properly deliberate in 
entering new fields of enterprise and in the case of the 
telephone this natural hesitation was increased by the 
extraordinary steps which were taken to intimidate them 
from moving by exaggerating difficulties, detracting their 
advisers and prophesying disaster. This was done by 
never-ceasing articles and correspondence, mostly anony- 
mous, in the Press, by circulars, by pamphlets, by books 
(two were actually published and circulated gratis), and 
by destructive evidence given at Local Board inquiries. 
Those local authorities which did go in may, therefore, 
justly be complimented on their courage. But by 1905 
sufficient experience had been accumulated to show the 
falstv of the croakings and that a cheap and efficient 
telephone service could be provided for something like 
half the customary rates. Wide-spread interest was 
aroused by the published balance-sheets of the municipal 
undertakings, and it was evident that locally-owned 
telephones were on the eve of considerable extension, 
when the Post Office took steps to purchase the National 
Telephone Company's system several years before any 
such movement was necessary seeing that the company's 
licence had still six years to run. Having done this they 
refused to grant any more municipal licences and several 
pending applications necessarily fell to the ground. It is 
interesting to note that the select committee on the 
purchase question went minutely into the merits and 
results of the municipal systems and embodied a recom- 
mendation that they should be continued in their report. 
Succinctlv, the Post Office did everything possible to impede 
municipal telephones and when that policy was on the 
eve of failure through the success of the existing systems, 
stopped further development by purchasing the National 
Telephone Company and refusing licences. 

Mr. Samuel likewise told the House that of the six—he 
should have said seven—exchanges inaugurated by local 
authorities only two survive. Three is the proper number, 
however—Hull, Portsmouth and Guernsey. Of the other 
four, three—Brighton, Glasgow and Swansea—were killed 
by the set of circumstances created around them by the 
Post Office, circumstances which rendered it impossible 
for Brighton to continue the business and which threatened 
the others with such a strong probability that they would 
be faced with heavy loss of capital on the expiry of their 
licences that prudence called a halt and forced a sale. 

The Corporation of Brighton, which had established an 
efficient Exchange at less than half the rates previously in 
force in the town, were refused permission to expend any 
portion of their telephone loans in the adjoining borough 
of Hove, which for telephone purposes is quite inseparable 
from Brighton, although under both the Act of 1899 and 
their licence they were fully entitled to telephone Hove 
and had the consent of that borough to do so. Competition 
with the Telephone Company was rendered impossible by 
this decision and the exchange had to be sold. 

The Corporation of Glasgow, which with the view of 
strengthening the Post Office in its deal with the National 
Telephone Company and for no other reason, had elected 
to take a licence for 13 years only, naturally assuming that 
it would be extended to the usual term, was refused a 
prolongation beyond 1913, not in so many words, it is 
true, but still to all intents and purposes refused. The 
consequence of this breach of faith and of certain advan- 
tages given by the Post Office to the company in the 
purchase agreement, against which all the Corporations 
had vainly protested before the agreement was signed, 
was that the Corporation was intimidated and, wrongly, 
I have always thought, parted with its undertaking. It 
was certainly impossible to repay its capital by 1913, the 
date to which its licence extended, and at the same time 


maintain the cheap rates for which it had been established ; 
and the timid ones had their way. 

Enquiries at Swansea would elicit the information that 
they were also forced out of the business by the Govern- 
ment. The Corporation there had established an efficient 
exchange which was paying its way on very low rates, but 
decided that it could not contend against the hostility 
shown it by the Government. 

Three independent systems remain. Of these Guernsey 
has done so well under local control that it possesses the 
largest exchange in the kingdom in proportion to popula- 
tion—London, Glasgow, Liverpool and the other great 
commercial centres not excepted. It gives an exclusive 
line to each subscriber and makes the enterprise pay 
splendidly on an average receipt of £3 6s. per telephone, 
out of which 10% is paid to the Post Office in name of : 
royalty. For £5 the subscriber can call as often as he likes. 
The exchange is open day and night while the Post Office 
telegraphs are hermetically sealed at 9 p.m. On the occa- 
sion of the death of his late Majesty the news reached the 
Island by military wireless and was disseminated by the 
telephone exchange many hours before the Post Office 
opened the following morning. 

The Corporation of Hull has successfully defied all 
efforts, and they have been many, to stop its telephonic 
enterprise, which continues to extend in spite of opposition, 
telephones in competition with it being supplied at 25s. 
per annum under Post Office permission. The municipal 
service which has earned a world-wide reputation for 
efficiency costs only £4 per annum on the average ; £6 6s. 
per annum for a business, and £5 for a private house, 
enables a subscriber to call as often as he likes. The ex- 
changes are open day and night, and there is no charge 
for the junction wires to neighbouring towns. 

The Corporation of Portsmouth is the third. It has also 
had to fight 25s. telephones, but has come through the 
ordeal well. It possesses an efficient system covering all 
the adjacent towns and villages, the use of the junction 
wires to which are included in the local subscription of 
£5 17s. 6d. per annum which covers an unlimited number 
of calls. The smaller subscribers, like those at Guernsey 
and Hull, have the choice of several cheaper rates and the 
system pays on an average revenue of £4 per annum. 
Like all the municipal exchanges the service 1s continuous 
day and night. 

These three local authorities have not fainted by the 
way. They have performed a very great national service, 
although Parliament and the public are pleased to ignore 
the fact, in demonstrating that the proper capital cost ‘of 
an efficient telephone system is £20 per telephone and 
that an average receipt per telephone of £4 per annum is 
all that is required to make it pay. 

Is it fair or in the-public interest that they should be 
devoured and their efforts treated as of no account? Are 
their cheap rates to be discontinued ? There is very great 
danger of it, for to the Post Office cheap telephones are 
anathema and it is the local authorities which have 
proved that they are practicable. 

There are no applications for new municipal licences 
simply because the Post Office have definitely announced 
that none will be granted. Who could doubt that after 
what has been effected the renewal of licences would be 
welcomed by the local authorities and largely taken 
advantage of ? 


I am, sir, : 
Queen Anne’s Chambers, Yours, etc., 
Westminster, S.W. A. R. BENNETT. 


To the Editor of the ELECTRICAL ENGINEER. 

Sir,—-I beg to enclose a cutting from the “ Financial 
Times" of the 21st inst, dealing with the criticisms of 
Mr. H. Laws Webb in the last issue of your journal regarding 
the views I expressed on this subject at the recent share- 
holders' meeting of the Peel-Conner Telephone Works, Ltd., 
as I am entirely in accord with the writer of the letter. 

As the House of Commons settled this contentious 
question on the 19th inst. it will serve no useful purpose to 
discuss the subject further. 

I am, etc., 
PEEL-CONNER TELEPHONE Works, .Lrp., 
(H,.. Hirst, Chairman). 
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THE ELECTRICAL CONTRACTORS’ ASSOCIATION. 


Proceedings at the Annual Dinner. 


The annual dinner of the above Association was held 
on Monday at Frascati's Restaurant, Oxford-street, Mr. G. 
Harland Bowden, M.I.Mech.E., the President, in the chair. 
The list of those present included Messrs. A. Anderson, G. 
Anderson, B. Ll. Atkinson, Avila, G. T. Baker, E. P. 
Barfield, Bate, W. A. Baxter, A. G. Beaver, H. H. Berry, 
J. A. Blackwood, R. G. Botting, A. Brown, F. Brown, 
E. J. Brothers, E. H. Cardwell, E. J. Clark, Clayton, G. 
Cohen, Crawford, G. Craske, J. M. Davies, Jnr., A. H. Dykes, 
S. J. Ebbutt, J. Eck, F. G. Edey, G. Fox, W. J. Fryer, 
Gadsby, J. Gibb, Gladdy, D. Gold, H. G. Hale, G. J. Har- 
ford, A. Harris, E. A. Harvey, F. B. O. Hawes, F. J. 
Hawkins, F. J. Holmes, A. Hutcheson, J. Snow Huddleston, 
Thos. Hyde, Jones, Kent, G. W. Kidd, A. J. Kips, Laughton, 
E. Marshall, H. Marryat, W. McWhirter, C. T. Morris, 
F. H. Nalder, W. O. O'Connell, W. Owensmith, A. R. 
Phipps, Potter, C. R. Pritchetts, G. F. Ratcliffe, J. J. 
Rawlings, W. R. Rawlings, Robinson, A. H. Robinson, R. 
Robson, A. F. Roffey, S. C. Russ, W. A. Shaw, J. Morris 
Sim, H. F. Simon, R. Tweedy Smith, G. Stegmann, Douglas 
M. Strode, Graeme W. Strode, L. G. Tate, H. Terrell, E. C. 
Wallis, F. Wardrop, S. H. Webb, Western Electric Co., C. 
Wilson, W. H. Winsor, L. Wood, and Young. 

Following the usual loyal toasts, which were received 
with the customary enthusiasm, Mr. R. Tweedy Smith 
gave the toast of the Houses of Parliament in a humorous 
speech. Mr. H. Terrell, K.C., M.P., who should have re- 
sponded to the toast, sent a letter expressing his regret 
that he would not be able to be present owing to the 
debate in the House on the Declaration of London. 

Mr. H. H. Berry, in proposing the toast of “ The Elec- 
trical Contractors’ Association (Incorporated) " said he 
supposed he had been selected for that task because he 
had been intimately acquainted with their President for 
so many years, and with the objects of the Association. 
He knew that the Association was engaged in a great and 
important work ; and he was pleased to know that during 
the last twelve months its progress had been greater than 
ever. Mr. Bowden had devoted an enormous amount of 
time to its affairs. He had gone about the country from 
one end to the other delivering speeches and collecting 
money for the Association with conspicuous success. He 
had built up a fighting fund which he (Mr. Berry) trusted 
would enable them to defend their interests and to fight 
Bills in Parliament which contained clauses antagonistic 
to their trade. He congratulated the members upon having 
elected Mr. Bowden their President for a second year of 
office. 

The Chairman, in acknowledging the toast, said Mr. 
Berry had referred to the progress: which the Association 
had made during the past year. It yet remained to be 
seen whether they had made progress or not—they had 
to wait and see whether their work had borne fruit. But 
facts were stubborn things, and there was one very satis- 
factory fact which was that during the year they had 
increased their membership by 2095. (Cheers.) The recep- 
tion given to him in all parts of the country 1n endeavour- 
ing to raise funds for the purposes of trade defence was 
indeed most encouraging, and, as they were aware, that 
tour had most satisfactory results. He could not say that 
they had unlimited funds, but they had a very handsome 
sum at their disposal, from sources which would give again 
as and when required. He felt very proud that the members 
should have such confidence in him as to have desired him 
to again preside over their affairs. He could assure them 
that the position was no sinecure; there was plenty of 
hard work, hut so long as he could give the necessary time 
and could feel that he was doing something worthy of the 
position he was quite happy and satisfied. Mr. Tweedv 
Smith had touched on the question of municipal trading, 
and he would like to sav a few words on the subject. He 
believed the members of the Municipal Electrical Engineers’ 
Association. were represented that evening, and he wished 
to take that opportunity on behalf of the Electrical Con- 
tractors’ Association of giving those visitors as well as 
members. representing other associations a very hearty 
welcome, With that friendship in existence, did it not 
seem a pity that apparently there seemed to be such an 


obstacle in the way of friendly relations between the 
associations themselves. Why could they not arrive at a 
working agreement ? They had hoped for much good 
from the conference between themselves and the repre- 
sentatives of the Municipal Engineers, and he was sure 
that those gentlemen who met them in conference were 
as disappointed as they were at the result. He was quite 
ready to say that they as individuals did all in their power 
to arrive at a working agreement, while they undoubtedly 
went the whole of the way they could to meet them. That 
being so, where existed the difficulty of arriving at an 
amicable working understanding ? He was repeating a 
question asked by the man looking on, who saw those 
peculiar facts and could only wonder why they did not 
arrive at a working arrangement. It was because although 
the predominant: interests of the electrical contractor and 
the municipal engineer were identical and were common 
to both and they ought to work together in a most friendly 
manner individually, but the policy of the municipal 
engineer was directly opposed to that of the electrical con- 
tractor—he referred to one point only on which they 
were opposed, but which was indeed a big obstacle. The 
policy of the Electrical Contractors’ Association was to 
endeavour to maintain for the contractor his means of 
livelihood by protecting his vested interests—particularly 
the contractor who limited his operations to a restricted 
area ; whereas the policy of the municipal authorities on 
matters electrical was in effect, to advance along the line 
of municipal trading. Whilst not desiring to do any harm 
to the established contractor, they must pursue that policy 
for the necessary development of their undertakings, and 
that was the rock on which they spht. He wished they 
could educate the British public on this question of muni- 
cipal trading. While they must all agree that the municipal 
electrical engineer had done his duty right well, giving to 
the community well illuminated streets, a speedy and 
comfortable car service and a supply of electric current 
always at hand ready to be used by the private consumer, 
he would like to ask the public whether it could possibly 
be right that municipalities should carry out installation 
work in private houses in competition with the legitimate 
contractor, who was himself a ratepayer ? The contractor 
was fighting a very grim battle indeed and was almost 
at his last position of defence. He actually saw himself 
as a ratepayer in competition with himself ; he was hanging 
over a chasm which threatened ruin, and he dare not let 
go by one finger the little support which he had lest he 
fall altogether. He had nothing left to concede. They had 
endeavoured to show the engineers how they were prepared 
to work with them, not only for the sake of peace but for 
the good of the trade and the profession at large. They 
could see from Mr. Christy's recent speech that they had 
won a considerable amount of sympathy from those 
gentlemen who met them in conference ; but men did not 
get very fat on sympathy, and he was afraid ther friends 
had no power to depart from the avowed policy of their 
Association. He (the Chairman) was quite ready to try 
again, but he was afraid that the only hope for the Con- 
tractors’ Association was in an appeal to the public. The 
medical profession had lately shown them what could be 
done by a popular agitation—the public understood the 
case of the doctor and the chemist, but the public had 
not been sufficiently educated to enable them to appreciate 
the position of the electrica] contractor. They should take 
every possible opportunity of explaining the exact position 
and then they might hope for some sympathetic assistance 
from those who had the power to help. Another hope 
for their future lay in the members devoting themselves 
loyally and with steadfastness of purpose to the Associa- 
tion. Local questions should not be considered of such 
vast importance as to temporarily obscure the main issue. 
The Association was undoubtedly stronger than it had 
ever been before both financially and in numbers. At the 
present time it was passing through a period of self-analysis, 
from which he hoped the Association would emerge more 
united and more fit for the important work it would have 
to undertake in the future. 

Mr. W. R. Rawlings, in giving the toast of the ** Institu- 
tion of Electrical Engineers, the National Electrical Manu- 
facturers’ Association and kindred associations, " remarked 
that the Contractors’ Association owed a great debt of 
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gratitude to the first-named body for providing them with 
a room in which they could hold their meetings. They also 
thanked.that Association for the wiring rules which had 
knitted together the whole of the trade and the best fire 
insurance offices and practically every municipal and other 
electrical undertaking. Another kindred society to which 
they owed much was the Cable Makers’ Association—were 
it not for that Association the quality of the cable to-day 
would be little better than that which was imported from 
the other side of the water. With regard to the Incor- 
‘pitas Municipal Association, he could only say that so 
ong as that body was presided over by such a man as 
conducted the proceedings at Brighton they never need 
despair of coming to terms. (Hear, hear.) The Manufac- 
turers’ Association was doing a great deal of good. The 
manufacturer at the present moment was perhaps the only 
man who was making any money. (Laughter.) They 
were all looking forward to the electrical exhibition which 
the manufacturers were organizing, and felt sure that it 
would be as successful as the one that was held some 
vears ago. That Association had done a great deal of good 
in promoting debates, and he suggested that a subject 
which would form a splendid scope for discussion would 
be a debate on the question, ‘ When does a manufacturer 
become a contractor?”  (Laughter. The sooner that 
subject was debated the better and some definite conclusion 
arrived at. 

Mr. L. B. Atkinson, in responding to the toast, remarked 
that although it was true there were a great many associa- 
tions connected with the industry, the agreements and 
arrangements which took place between the various groups 
were in themselves not only useful to those groups but 
to the whole electrical business. 

Mr. F. H. Nalder also responded, and referring to the 
forthcoming exhibition, said he did not think there was 
the slightest doubt but that it would be a big success. 

Mr. E. C. Wallis, in giving the health of the Chairman, 
said that Mr. Bowden had had a year of strenuous work, 
and he had done so much for the Association that he (Mr. 
Wallis) wondered how he could have attended to anything 
else. They had got a battle to fight yet, and while he was 
pleased to see their numbers growing, he would like to 
see them increase at a much more rapid rate. 

The toast was accorded musical honours, and briefly 
responded to by the Chairman, who said it was most 
encouraging to feel that what one had done was appreciated 
by the members. 


Alternating Current 


Calculations. 
(Continued from page 700). 


Section VI.—Impedances in Parallel. 


EXAMPLE I.—A coal of resistance 10 ohms and inductance 
0-025 henry is connected in parallel with another coil. of 
resistance 12 ohms and inductance 0:05 henry. Determine 
(a) the current in each branch, (b) the total current supplied, 
and (c) the power-factor of the arrangement, given that the 
i». pressed. pressure is 200 volts and the frequency 50 periods. 

The arrangement of the two inductive branches con- 
nected in parallel is shown in Fig. 1, and since the voltage 
impressed on to the combination is common to each branch, 
we may consider each branch as a simple circuit for which 
the vector diagrams representing the respective resistance- 
volts and reactance-volts have a common hvpotenuse 
which represents the impressed pressure, as shown in Fig. 
2. A little consideration of the conditions of the problem 
will suffice to prove that the following deductions may be 
made :— 

(1) There will be as many currents as there are branched 
circuits connected in parallel, and that unless the power- 
factors of the individual branches are the same the phases 
of the currents will differ from one another and from that 
of the main current. 

(2) The separate currents are the components of the 
main current, consequently the main current will be the 
vector-sum of the separate currents. 


(3) Since the vector-diagrams of the component pressures 
of the separate branches are right-angled triangles, and 
have a common hypotenuse, these vector-diagrams may 
be inscribed within a common circle, the diameter of which 
is the common hypotenuse. 

Thus in Fig. 2 the semi-circle OC BA has been constructed 
upon the diameter OA, a vector denoting the impressed 
pressure of 200 volts, and the complete vector-diayrams 
are obtained as follows, suitable Ee: being used for the 
various quantities represented. From O and along OA a 
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length OR, is taken to represent the resistance of 10 ohms, 
and at O a perpendicular OL, to OA is introduced to repre- 
sent eL; = 2750 x 0:025 or 7:854 ohms to the scale 
adopted for the resistance ; upon completing the rectangle 
OL; rR, and introducing the diagonal Or,, the direction 
and phase of the power- E.M.F. is fixed by the vector Or, 
which makes an angle 0, with OA, such that tan 0, = 


wla 

Rı 
point B, and joining A and B, the vectorial triangle OBA 
is obtained, in which OB denotes the resistance-volts (to 
the same scale that OA represents the impressed pressure 
of 200 volts), and BA represents the reactance-volts of 
the first branch. In a similar manner the vectorial triangle 
OCA is obtained for the second branch, and the angle AOC 
or 62 gives the phase of the current traversing the second 
branch. The respective currents I, and I, are obtained by 
dividing the respective resistance-volts OB and OC by the 
corresponding resistances R, and Rg. 

The magnitudes of the respective component pressures 
may be found graphically, or by calculation as follows : 


By producing Or, until it cuts the semi-citcle at the 


. mm 1:854 
Since tan 0, = Re cU 
= 0:7854 
0, = 38° 9’ 
and Cos 6, = 0:7864 


power-factor of the first branch. 
Sin 0, = 0:6177 
. The power-component of the pressure for the first branch 
is given by - 
OB = OA x Cos 0, = 200 x 0:7864 
=: 157-28 volts 


Fic. 2. 


and the reactance-volts by 
AB = OA x sin @, = 200 x 0-6177 
= 123-54 volts. 
The current I, is given bv 
I OB 15728 
| Roo 10 


15:728 amperes. 
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Let OI, along OB to a convenient scale represent 15-728 
amperes, the current traversing the first branch. - 


In a similar manner we have for the second branch 
2-50 x0-05 15:708 


Tan 0. 12 1D 
= 1-309 
and 0, = 52° 37' 221" 
.'. Cos 62 = 0:6071 (power-factor) 


and Sin 64. = 0-7947 
The power component OC is given by 
C = OA x Cos 0, = 200 x 0-6071 
— 121-42 volts 
and the reactance-volts by 


CA = OA x Sin 0, = 200 x0-7947 
= 158-94 volts 
The current I, is given b 
L.9€. 121-42 
eR, 13. 


= 10-12 amperes. 

Let Ol,, along OC and to the scale of currents, represent 
10:12 amperes. To obtain the main current the currents 
represented by OI; and OI; must be combined vectorially, 
and this is done by completing the parallelogram OII 


o E 


Fic. 3. 


and taking the diagonal OI, which to the scale of currents 
gives the main current. The angle IOA is the angle of 
lag of this current relatively to the impressed pressure. 
By the parallelogram law the magnitude of the vector 
OI is given by ` | S 
(OD? = (OI)? -(OIs? +2 OI, x OI, Cos (I, OI) 
Now the angle IOl = 65 — 6, 
= 52? 31' 221 —38? 9" 
= 14° 28’ 223” 
and Cos I, Ol, = Cos 14° 28’ 22)" = 0-968336 
." OL -4/ (15-728)? +(10-12)? +2 x 15-728 x 10-12 x 0-96826 
= 25-64 amperes. 
By a simple application of trigonometry the phase angle 
6 of OI relatively to OA is found as follows: The parallelo- 
gram Ol IJs in Fig. 2 has been reproduced in Fig. 3, and by 
producing OI, and dropping the perpendicular Ia on OI, 
produced, the right-angled triangle Ola is obtained, and 
the magnitude of the angle IOa or a is given bv the relation 
Ia Il, sin (059—601) 


INS ws Oa OI, +I cos (6.—6,) 
OI, sin (14° 28' 223”) 
= OI, +02 cos (14° 28’ 221") 
10-12 x 0-2499 
= 15-728 + 10-12. x 096826 


= 0-099 


and 0 — 0, +o = 43° 48’ 


It should also be noted that the projection Ov of OI upon 
OA is equal to the sum of the projections O1; + Ot of OI, 
and OIz upon OA, or 

Qi = On + 142 = O1 + Oi, 

This may be used as a check upon the values obtained 

above; thus 


OI cos (0, --« ) =OT, cos 6, J-OIs cos 05 
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25:64 cos (38? 9' + 5? 39’) = 15-728 cos 38? 9’ + 10-12 cos 52? 
37° 221" 
25-64 x 0-7218 = 15-728 x 07864 + 10-12 x 0-6071 
185 = 12-37 4-614 = 1851. 

The power-factor of the arrangement is given bv Cos 6, 
ie., Cos (6;+e ), and numerically this is equal to Cos 
43° 48’ = 0:7218. It is obvious that a single inductive 
circuit of resistance R and inductance L may be substituted 
for the two branches forming the parallel circuit and have 
such values of R and L that the same value for the main 
current I with the same phase angle @ will traverse the 
circuit. In such cases R, oL and VR? -Eo?1I? are termed 
respectively the equivalent resistance, equivalent reactance 
and equivalent impedance of the combination, and the 
following relations exist :— i 


E = hvy R?+ Le = lZ 
- le V REF JTË = lela 
=I y R 4L =IZ 

(To be continued.) 


LONDON TO BRIGHTON WALKING RACE. 


A good many walking races have been held over the well- 
known roads from London (Westminster Bridge) to Brighton 
(Aquarium), but it is questionable if one has ever been 
organised on more popular lines than the London to 
Brighton walking race which—open to all amateurs em- 
ployed in the electrical trades—will take place on Saturday, 
July 29. 

Although most of the prominent long-distance walkers in 
England to-day are connected with the electrical trade, 
notably H. V. L. Ross, T. Dumbill, F. E. Roberts, W. 
Brown, etc., it is not to encourage the champions that the 
walk, is being promoted, for the prizes for the novice 
section will be quite as numerous and valuable as the 
scratch prizes, while it is also proposed to present time 
certificates to all who complete the walk in under 104 hours 
as a memento of the event. 

Donations to the prize fund are being solicited from 
employers and others, and the promoters would be glad of 
further assistance on the committee from enthusiasts. 

Mr. May, of the May-Oatway Fire Appliances, Ltd., had 
an interview with Mr. Hirst, the managing director of the 
General Electric Company, Ltd., on Wednesday, and, on 
belialf of the Osram department, Mr. Hirst has promised a 
cup, to be called the Osram Cup, of a minimum value of £5, 
and this will be increased according to the support the event 
yecelves. 

If you are making a note upon this subject, you might 
state that there is no doubt that sport of this kind, and 
athletics in particular, do much to unite and strengthen the 
friendliness of those engaged in the electrical trade gener- 
ally. 

The entrance fee will be three shillings, and entry forms 
will be ready in a few days. At the moment of writing, a 
Cup has been promised by one large London firm, and other 
donations have been either promised or given. A further 
sum of about £30 is required, while all cyclists who are 
willing to assist on the day as attendants to the com- 
petitors, etc., and gentlemen willing to assist with their 
motor cars on such a fine sporting event, would greatly 
oblige by communicating with the Hon. Sec., Mr. S. C. 
Haynes, May-Oatway Fire Appliances, Ltd., 92-4, Paul- 
street, London, E.C. 


We regret to announce the death, from consumption, of 
Mr. John Gilley, of the Foster Engineering Company, Ltd. 
Mr. Galley, who was with the firm from the time they com- 
menced business, and was their first outside representative, 
was much liked and esteemed by all with whom he came in 
contact. 


Messrs. March, Son & Company, Ltd., manufacturers and 
dealers in electrical supplies, have removed from 15, 
Gerrard-street, Soho, tojmore commodious premises at 167 
and 169, Wardour-street, Oxford-street. 
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BUSINESS NOTES AND 


LIGHTING, POWER AND GENERAL. 


HOME. 


BELFast.—The accounts of the electricity undertaking show 
that the balance at credit of the revenue account, after paying 
all capital charges, is £13,766, equal to an increase of 24°7° as 
compared with the previous year. The assistant engineer pre- 
sented Mr. Bloxam’s report as to the suggested allocation of 
this profit, which was as follows :—To depreciation of motors 
for hire, £1,500; to renewal suspense account, £7,266; and to 
the general purposes fund in aid of rates, £5,000. On the motion 
of Alderman Sir James Henderson, seconded by Alderman 
Mercier, these appropriations were ordered to be made. "The 
committee deferred the consideration of Mr. Boxlam's report 
on the suegested extension of the electrical undertaking until 
that officer was able to be present. 

BnaDproRp.—The statement of accounts for the Corporation 
electricity undertaking for the year ended March 31 last shows 
a net surplus of £8,980, compared with £7,399 last year, an 
increase of £1,580. The income shows an increase of £4,117, of 
which £1,853 is for general supply and £858 for supply in bulk 
and £770 for tramway traction. The expenditure shows an 
increase of £2,537, of which £736 is for generation, £431 for dis- 
tribution, £635 for rates and taxes, and £401 for interest and 
sinking fund. 

Broxpcrn.—At a meeting of the County Council at Lin- 
lithgow consideration was given to an application by the Com- 
mittee of the Uphall Special Lighting District to the Secretary 
for Scotland for authority to borrow as sum of £2,000 for pro- 
viding additional plant to meet the requirements of the district 
in the supplying of electric current. The application was opposed 
on the ground that the demand for current did not warrant any 
further expenditure, and, further, because there was an existing 
loan which had to be paid off. The present rate is 9d. per unit, 
payable one-half by proprietors and onc-half by occupiers. Mr. 
R. Hastie, Broxburn, moved that the application be granted. 
Mr. Cuthbertson, Broxburn, moved an amendment that the 
application be delayed meantime until the concern was in a 
more satisfactory condition. On a vote the application was 
granted by seven votes to five. 

DawrisH.— The town was lit for the first time by electricity 
last week, and the installation has proved a complete success. 
The power station, which was erected by Messrs. Abell & Sons, 
of Exmouth, consists of a fine airy engine room, a battery room, 
engineers office, coal and ashes sheds, and the usual offices. 
The engine, which is of the latest and most approved pattern, 
is by Garrett & Sons, of Leiston, Suffolk, and of 40 h.p. The 
dynamo has been supplied by Messrs. Crompton & Company, 
Ltd., and the switch board is by the same company. The plant 
capacit v is 400 ampere hours, and there is sufficient storage to 
supply the town three or four days. The Urban District Council 
have passed a motion to give the Gas Company three months’ 
notice to terminate the contract for lighting the town, Already 
the, Electric Light Company have fixed wires through the main 
streets and a twelve months’ trial is guaranteed. 


HuLL.—At a meeting of the Corporation, Mr. H. Bell, the 
electrical engineer, presented the, 17th annual report of the 
working of the electricity undertaking. He said the gross revenue 
of the undertaking had increased from £53,839 to £61,434, an 
increase of nearly £7,600. The working expenses amounted to 
£28,687, leaving a gross profit of £32,746, or an increase of 
£5.937 over the gross profit of the previous year. After all 
capital charges, income tax, etc., had been met, there remained 
a net balance carried to reserve fund of £8,223, bringing up the 
total unexpended balance in that fund to £10,838. This profit 
represented the largest the department has ever made during 
its existence. The increased sales of units for lighting purposes 
amounted approximately to 695, and for motive power purposes 
to 27°. The analysis of costs for the year showed decreased 
working expenses per unit sold under practically all heads, the 
works cost of an average unit being now ‘69d. and the total 
working cost ‘88d. Very considerable extensions were about to 
be carried out in connection with the development of the under- 
taking, which. when the preliminary expenses in connection 
with the initiation of such a scheme have been met during the 
current vear, he anticipated will produce even more satisfactory 
results than have been attained during the past year. The 
City Accountant, Mr. W. H. Smith, presented the accounts of 
the undertaking, which showed that the income from sales of 
current had amounted to £57,574 made up as follows: For 
lighting, £32,115; motive power, £24,710; and public lamps, 
£747. Sundry other sources of revenue brought the amount of 
the income to £61,434. The expenditure had amounted in all to 
£28,687, leaving a balance carried to the net revenue account of 
£32,746. The credit balance of the fund after all accounts had 
been met amounted to £10,838. General satisfaction was ex- 
pressed by the committee at the excellent state of affairs indi- 
cated by the reports. 


——————————————————————————————M————————————ÀM————————— 


NEWS. 


PATELEY BnipcEÉ.— Mr. Fitzgerald, K.C., appeared before the 
Select Committee of the House of Lords to oppose, on behalf of 
the West Riding Council the Bill to confirm a Provisional Order 
granted to Messrs. Christy Bros. & Company, Chelmsford, em- 
powering them to lay mains and erect electricity works. The 
County Council desires to put upon the company the obligation 
to take up, remove, or alter their mains laid in the main roads 
of the County Council, when by any alteration, renovation, or 
renewal in the road that was rendered necessary. Mr. Vesey 
Knox, for the company, pointed out that these onerous obli- 
gations by local authorities had the effect of preventing the 
development in small areas of electrical enterprise. There was 
no precedent for the course the County Council were taking, as 
no such obligation had ever been put upon a company in a 
Provisional Order. Mr. Christy, managing director of Christy 
Bros. & Company, said they hoped by the introduction of cheap 
electricity to supply power for use in the quarries of the district 
and thus help to revive that industry, but if they had heavy 
additions to their expenses such as this obligation to the County 
Council, it would not be worth doing. The Committee decided 
that the Bill should proceed as it stood, and declined to make 
the amendments asked for by the County Council. 

PErRTH.—It is proposed to instal electrical stoking plant at 
the Gas Works at a cost of approximately £3,900. Councillor 
Clark, Chairman of the Gas Committee, reporting on the question 
to the Corporation, states that the claims which have been 
made for the new type of machine have been more than Justified 
by the results obtained in other works during the past year. 
These results show increased yields of gas, higher heating and 
illuminating value of gas, more ammonia, better tar, and less 
naphthalene. In Perth they were faced with the introduction of 
electric stoking machinery, or the alternative of an expenditure 
of £370 to £400 in repairs, a large proportion of which could be 
saved by the introduction of the new plant. No part of the 
existing plant would be sacrificed in the event of electric stokers 
being adopted. All of it would be incorporated in the new 
scheme with the exception of two hand machines valued at 
£210 each when new. Even these could be sold to smaller works. 
The economies to be effected by the introduction of new plant 
would result in a gross annual saving of fully £1,000. 


OVERSEAS. 


CANADA.—À company is to be formed with a capital of 
5,000,000 dollars (about £1,027,000), of which 3,000,000 dollars 
(about £616,000) will be issued at present, for the purpose of 
developing electrical power from the Khtada and Falls Rivers, 
branches of the Skeena River. The company will also have 
3,000,000 dollars of 59, first mortgage bonds, of which 2,500,000 
dollars (about £513,000) are to be issued at once. It is intended 
to develop about 1,500 h.p. of electric energy by means of a 
provisional plant to supply the immediate demands of Prince 
Rupert, and to proceed to the construction of a permanent 
installation capable of supplying 15,000 h.p. on the completion 
of the Grand Trunk Pacitic Railway. The company will also 
instal a gas producing plant for the supply of Prince Rupert, 
capable of supplying 75,000,000 cubic feet of gas per annum for 
light and heating purposes. 


TRACTION. 
HOME. 


ABERDFEN.—On a report by Mr. Young, Chairman of the 
Tramways Committee, it has been decided to defer further 
consideration of the proposed extension of the system to Footdee 
pending a report from the manager with regard to the trackless 
trolley systems installed at Leeds and Bradford. With regard 
to the proposed extension the tramways manager reported that 
it did not seem possible to make either of the suggested routes 
a paying proposition. With receipts at 6d. per car mile, either 
of the routes would lose money. The Aberdeen tramway system 
was fortunate in not having a single route which runs at a loss, 
and this had only been brought about by very careful planning of 
the routes. This year every route will show a clear profit, and, 
therefore, great care should be exercised in considering proposed 
extensions. There may be some routes which cannot always 
make a profit, but in his opinion every route should be able to 
at least pay its way, and not become a burden on the rest of 
the system. 

Bricuron.—In the Court of Referees, at the House of Com- 
mons, the Brighton, Hove and District. Railless Traction Bill, 
which has already been considered by & Select Committee of the 
House of Lords, came up on an objection by the promoters to 
the locus standi sought by the Brighton Corporation. Mr. 
Lloyd, K.C., for the Corporation, said that the promoters of the 
Bill claimed that for many years past they had provided an 
efficient service between Rottingdean, Brighton and Worthing 
and they now proposed to apply the trolley system on 23 miles 
of route from Brighton to Rottingdean. It-was stated that this 
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Bill had the support of the road authorities and was practically 
unopposed, but as a matter of fact the authorities were not in 
favour of this truncated scheme at all. The Brighton Corporation 
owned the tramways in the borough, and they were opposed to 
the porposed break in the service. Tne original scheme took in 
16 miles of roadway. The object of this Bill was to compel 
Brighton to accept the trackless trolley system. The 23 miles 
of system could not possibly prove remunerative. Mr. Wed- 
derburn, K.C., on behalf of the promoters, stated that they had 
run ‘buses in Brighton for 25 years and deserved well of the 
borough. For 20 years they ran to the boundary of Brighton 
and were licensed by the Corporation for that purpose, and in 
recent years that license had been extended to include their 
running to Rottingdean. All the company asked was that they 
should be allowed to substitute the trolley system for self- 
contained motors on the part of the route between Brighton 
and Rottingdean. The Chairman announced that the Court of 
referees disallowed the locus standi applied for by the Brighton 
Corporation, except in respect of electricity and water mains. 

GLascow.—The accounts of the Tramways Department for 
the year ending March 31 show that the ordinary income 
amounted to £949,488 and working expenses to £533,179, leaving 
a net revenue of £416,309. The income of the previous year was 
£896,720 and the working expenses £502,911, leaving a net 
revenue of £393,809. After adding interest on surplus revenue 
and rent of lines let to Dumbarton Burgh and County Tramways 
Company (Limited), the net revenue of £459,753 has been applied 
in meeting rental of Govan and Ibrox tramways, payment to 
Paisley District Tramways Company, interest on capital, sinking 
fund, income-tax, parliamentary expenses, and amount carried 
to depreciation and permanent way renewals fund, these sums 
amounting in all to £391,075. The net balance, amounting to 
£68,678, falls under Section 30 of Glasgow Corporation Act, 
1909, to be paid over to the common good. The gross revenue 
for this year shows an increase of £58,473 compared with that 
of the previous year, and the average traffic revenue per car 
mile has been increased from 10°225d. to 10°461d. The working 
expenses show an increase per cer mile of ‘14ld. The increase 
in the revenue is due to the improved state of trade throughout 
the whole year, and also to a certain extent during the month 
of May to the Exhibition traffic. The annual sinking fund for 
the past two years has been calculated on the total amount 
borrowed for capital purposes, both from the public and from 
the depreciation end permanent way renewals fund. The arrears 
as at May 31, 1911, amounted to £51,625. The payment of these 
arrears, as arranged with the Scottish Office, is being spread 
over 10 years. The second instalment of £6,453 for the year to 
May 31, 1911], has been charged in the net revenue account. 
The amount at the credit of the depreciation and permanent 
way renewals fund at May 31, 1910, was £1,537,641. Out of 
the revenue for the year there has been added to the fund the 
sum of £202,578 to meet depreciation and renewals, and there 
has been deducted the sum of £37,306, being amount expended 
throughout the year in renewal of track, etc. The balance 
standing at the credit of this fund is now £1,702,914, of which 
£1,640,954 is invested with the Common Good and the Cor- 
poration of Govan. At May 31, 1910, the amount at the credit 
of the general reserve fund was £68,375, and there falls to be 
added the sum of £110, being amount realised from sales of 
obsolete plant in excess of book value, making a total of £68,486. 
From this fund there has been deducted the sum of £17,654, 
being amount expended on alterations to cars, road widenings, 
etc., leaving the amount of £50,832 at the credit of the fund as 
at May 31, 1911. 

(:LAscow.—The question of the hours and wages of tramway- 
men was exhaustively debated at a meeting of the Corporation. 
The men claimed a 48 hours week instead of the present 54 hours, 
14 days’ holiday instead of 5 days. The Tramways Committee 
resolved that these requests be not entertained, but formed the 
following increased scale of wages:—Third year (fifth six 
months), from 4s. 8d. to 4s. 10d. ; third year (sixth six months), 
from 4s. 10d. to 5s; fourth year, from 5s. to 5s. 2d. ; fifth year, 
from 5s. 2d. to 5s. 4d. ; thereafter, from 5s. 4d. to 5s. 6d. ; over 
five years (conductors who have not «qualified as motormen), 
from 5s. to 5s. 2d. Bailie Russell, on moving the adoption of the 
Committee proposals, said that in 1894, when the Corporation 
acquired the tramways, the men worked 60 hours per week, or 
an average, of, 10 hours per day, at a uniform wage of 24s. per 
week. They now worked nine hours per day, and the wages 
were 24s. per week minimum, advancing to 33s. per week in the 
case of motormen, and conductors, who did not qualify as 
motormen had a maximum wage of 31s. per week. All spare 
men were paid full wages whether employed or not. All men 
obtained five days holiday per annum with pay, were provided 
with full summer and winter uniform, had free travelling on the 
cars going to and from duty, and were paid full wages during 
period of training, not only as conductors but also as motormen., 
Motormen who were free from accidents (for which they could 
be held blameworthy) for 26 consecutive weeks received ls. 
per week bonus, and 929, earned this bonus. The Corporation 
contributed 4d. per week per member to the men's friendly 
society and superannuation fund.  Motormen and conductors 
had no broken time. Many of the men had admitted that these 
conditions were equal to a steady weekly wage of at least 36s. 
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In addition there was no broken time. On the cars the men 
averaged 8 hours 10 min., and their day's work averaged 8 
hours 46 min., and for the future the management would en- 
deavour to arrange that no man would be longer than 8 hours 
on the cars, and that as far as possible the time would be divided 
into two shifts, no one shift, if possible, exceeding 5 hours. 
After numerous amendments had been lost, the proposals were 
carried by a large majority. | 


OVERSEAS. 


CuBA4.—New electric railways are to be built in the province 
of Santa Clara, and important hydro-electric works will be 
established for the purpose of supplying the necessary motive 
power. The mountain torrents of Trinidad will be diverted 
into & reservoir having à capacity of 7 billion gallons. "The 
Habanilla waterfalls, north of Cienfuegos, are to be harnessed, 
and it is hoped by this means to obtain the 30,000 h.p., which 
it is estimated will be required to work the 300 miles of railway, 
for which, it appears, a United States concern has secured a 
concession. -The line is designed to connect Cienfuegos with 
Cruces, Manicaragua, Santa Clara, Camiguani, Tunas, Fomenta, 
Sagua, and Caibarien. The concessionary company further 
undertake to supply electric energy to the towns through which 
the railway will pass, and also to a number of sugar refineries. 

Urvevuay.—The British Vice-Consul at Montevideo reports 
that a local engineering firm, representing a syndicate of French 
capitalists, have been authorised by the Uruguayan Ministry of 
Public Works to make surveys for an electric railway from 
Montevideo along the coast to Maldonado and Punta del Este, 
a distance of some 75 miles. The power is to be generated by 
means of low grade brown coal or peat, of which there are large 
deposits in the neighbourhood of Maldonado. The line is to be 
double, with overhead cables, and of gauge 1:676 metres. The 
principal object of the line is the development of the port of 
Maldonado, and the line will further bring into use large sections 
of fertile land in the neighbourhood of the coast. 


COMPANY MEETINGS AND REPORTS. 
J. G. WHITE & COMPANY. 


Mr. J. G. White presiding at the twelfth ordinary general 
meeting of J. G. White & Company (Limited), at the offices, 9, 
Cloak-lane, Cannon-street, E.C., and said that a year ago they were 
able to allocate to reserve and dividends the largest. profits in 
the company’s history. They were now able to congratulate 
one another on further progress. "The net profit for the year 
amounted to £91,466, as against £64,801 for last year. Not 
only was this profit by far the largest ever shown by the com- 
pany, but the increase over the preceding year was also the 
largest ever made. It was, however, not to be expected that 
profits so large would be realised every year. At the same time 
the business in hand was quite satisfactory and the outlook 
most encouraging. The quick assets of the company, in the form 
of cash and loans against securities, amounted to £136,331, an 
increase of about £18,000 over the figures shown in the preceding 
year. This item was nearly double the total single creditor item 
on the other side of the balance-sheet. The figure for investments 
stood at £150,781, which was also considerably more than twice 
the company’s total debts, This item showed an increase of 
approximately £28,000 over last year. Their investments fell 
in three classes: (1) Associated companies ; (2) syndicates; (3) 
general investments. Investments of the first class are practically 
fixed and permanent, and include a controlling interest in the - 
shares of the Building Construction Company (Limited), which 
has built à number of the most important buildings in London, 
such as the Ritz and Waldorf Hotels, Selfridge's, the New Auto- 
mobile Club, etc. During the past year a considerable new in- 
vestment in this class was made by the formation of the Muni- 
cipal and General Securities Company (Limited), with a capital 
of £50,000, all owned by the J. G. White company (and now 
having a surplus of over £12,000), to carry on a general financial 
business in the purchase, sale, and issue of securities. The first 
half-year of this Securities Company's operations had been most 
successful. The aggregate par value of shares of this class owned 
by the company was about £152,000, included in balance-sheet 
at under £87,000. During the I0J years of the company's life, 
including the distribution recommended in the report, the 
company have paid out in dividends £160,708, and retained in 
the business out of profits £182,787. The directors propose that 
of the sum of £88,812 now available for distribution £15,000 be 
allocated to writing off the balance of purchase of business 
account, and a further £15,000 be placed to the credit of a new 
reserve account for the equalisation of future dividends. "This 
total sum of £30.000 having been set aside, the directors recom- 
mend a dividend of 7°% for the half-year on both the preferred 
and ordinary shares, making, with the interim dividend of 595 
paid January l, a total distribution of 12°, for the year. The 
preferred shares are cumulative as to 6° 9, and thereafter they 
share with the ordinary up to a total distribution of 12°), the 
ordinary being entitled to remaining surplus profits. — They 
further recommend an extra dividend of 10s. per share, or 509,, 
on the ordinary shares, making a total of 62°, for the year, 
leaving à balance of £19,812 to be carried forward to next year's 
accounts. 
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Engineering Education: Special Notices. 


UNIVERSITY OF LONDON. 
UNIVERSITY COLLEGE. 


FACULTY OF ENCINEERINC. 


The work of the Faculty for the Session 1911-1912, will 
begin on Monday, October 2. 


MECHANICAL ENGINEERING 


J. D. Cormack, D.Sc., M.Inst. 


Mech. E. (Vice- Dean). 
ELECTRICAL ENGINEFRING . J. A. Fleming, M.A., D.Sc., 
F. R.S. (Dean). 
ELECTRICAL DESIGN . E. Kilburn Scott, A.M.Inst. 
|». CE., M.Inst. E. E. 


CiviL. ENGINEERING .. H. Deans, M.Inst.C. E. (Railway 
Engineering). 

A. T. Walmisley, 
(Waterways, 
Docks). 

W. N. Blair. M.Inst.C. E. (Roads, 
Street-paving. Tramways). 
Osbert Chadwick, M.Inst.C. E., 

M.Inst. M. E.. C.M.G. 
R. E. Middleton, M.Inst.C. E. 
A. H. Barker, B. A... B. Sc. 


M.Inst.C. E. 
Harbours, and 


MUNICIPAL ENGINEERING 


HraTiNG AND VENTILATING 
ENGINEERING 

SURVEYING Mr. T. Ormsby, M.Inst.C. E.I. 

E. Sprague. A. M.T.C. E. 


T. 


Puysics ae o TEE F. 
GENERAL AND PHYSICAL 
CHEMISTRY .. 


APPLIED MATHEMATICS 
Economic GEOLOGY 


Trouton, M.A.. F.R.S 

Sir William Ramsay, K. C. B., 
F.R.S. 

N. T. M. Wilsmore, D.Se. 

Karl Pearson, M.A., E.R.S. 

E. J. Garwood, M.A. 


MATHEMATICS M. J. M. HEN MA., Sc.D., 
F.R.S. 
HYGIENE AND Pusnice H. R. Kenwood, M.B., D.P.H., 
HEALTH F.C.S., F. R.S. F. 


Fee for the full three- -year Diploma Course in Engineering, 
and the Course for Graduation (B.Sc.) in the Faculty of 
Engineering, 120 guineas (pavable in three instalments of 
15, 40, and 35 guineas). thi fee entitles students to the 
privileges of the Union Society, which include the use of 
the Gymnasium and of the Athletic Ground. 

The College contains spacious mechanical and electrical 
engineering laboratories, workshops, drawing office, mu- 
seum, and lecture theatres. 

POST-GRADUATE WORK AND RESEARCH. 

Graduates in Science or in Engineering or Students who 
have done the work equivalent to a degree may be admitted 
to special Courses of Study, or to prosecute original research. 

Full particulars may be obtained on application to the 
undersigned. 

WALTER W. SETON, M.A,, Secretary. 

_ University College, London (Gower-street, W.C.) — — 


UNIVERSITY OF LONDON. KING'S COLLEGE. 


FACULTY OF OF ENCINEERINC. 


Complete COURSES of STUDY, extending over either 
three or four years, are ARRANGED in Civil, Mechanical, 
and Electrical Engineering for the Engineering Degrees of 
the University of London and for the Diploma and “Certifi- 
cate of the College. 


The four vears’ Course provides, in addition to the 
Academic training, opportunity for practical training 1n 


" Works." ———— 
MEMBERS OF THE ENGINEERING STAFF. 
Professor D. S. CaAPPER. M.A., M.Inst.C. E., Dean. 
Professor H. M. WAyNroRTH, ÀÁ.M.Inst.C. &., Sub-dean. 
ENGINEERING. 
David Sing Capper, M.A., M.Inst.C. E. 
Harry Morton Waynforth, A 
tant Professor. 
Oli zer Sturdy Sinnatt, 
Ralph Wolfenden, M.Se. 
Herbert George Taylor, M.Sc. 
Walter Herbert Webb, Lecturer i A Geometrical Drawing. 
ELECTRICAL ENGINEERING. 
Ernest Wilson, M.I. E. E., Professor. 
Frederick Steele Robertson, A. M.T. E. E. 
Robert Ellis Shaweross, A. M. Inst. C. E. 
Huyh Whitmore Franks, Assistant Demonstrator. 
METALLURGY.—AÀ. K. Huntington, Professor. 


For full information apply to the Dean or the Secretary, 
King’s College, Strand. 


, MLM. E., Professor. 
.M.Inst.C. EE, M.I.M. E., Assis- 


M.Sc., Senior Demonstrator. 


) 
į Demonst rators., 


Demonstrators. 


UNIVERSITY OF MANCHESTER. 


FACULTY OF SCIENCE. 


Departments of Civil, Mechanical and Electrical En- 
gineering. 

Complete courses of study extending over three years are 
arranged for the University degrees in Civil, Mechanical, 
and Electrical Engineering. 

The equipment of the Civil and Mechanical Laboratories 
| was completed last Session. 
| 


The extension to the Electrical Engineering Laboratory 
will be opened in October next. 

A prospectus containing full particulars of the courses 
will be forwarded on application to the Registrar. 

The Session commences on the 2nd of October. 


HEADS OF DEPARTMENTS. 


Professor J. E. Petavel, D.Sc., F.R.S., A.M.Inst.C.E., 
A.M. Inst. E. E. — Engineering. 


Professor Horace Lamb, Sc.D., LL.D., F.R.S.—Mathe- 


| 
matics. 
Professor H. B. Dixon, M.A., M.Sc., Ph.D., F.R.S.— 
Chemistry. 
Professor Ernest Rutherford, M.A., D.Sc., Ph.D., F.R.S.— 
| Physics. 
Professor Sir T. H. Holland, K.C.I.E., D.S:., F.R.S.— 
Geology. 
Professor H. C. H. Carpenter, M.A., Ph.D.—Metallurgy. 
The Municipal School of Technologg, 
MANCHESTER. 


SESSION 1911-12. 


The ENTRANCE EXAMINATION for ADMISSION 
to the DAY DEPARTMENTS in 


Mechanical Engineering, 

Electrical Engineering and Applied Physics, 

| Municipal and Sanitary Engineering, 

The Chemical Industries (including Bleaching, Dyeing, 

Printing, Papermaking, Brewing, and Metallugry), 

The Textile Industries, 
Photography and the Printing Crafts, 

will take place on JuLv 17, 18, and 19 next. Full par- 


ticulars and form of application may be had from the 
undersigned. 


J. H. REYNOLDS, Principal. 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLEGE, 
NEWOASTLE-UPON-TYNE. 


PrincipaL: W. H. HADOW, M.A., D.Mus. 
SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 

F. H. PRUEN, M.A., Secretary. 


Armstrong College, Newcastle-upon-Tyne. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


RNOTIOË. | APPOINTMENTS. 


Contract and Miscellaneous Advertisements should reach 


this Office by Mid-day on Wednesday. For rates apply to | eer " en s , : 
tha Munada din Fat Biret ondoa, me: _ ELECTRICAL ENGINEER’S DEPARTMENT. 


( UCET BOROUGH OF STOKE-ON-TRENT: 


METER TESTER. 
CONTRACTS. Applications are invited for the position of Meter Tester 
| and Testing Assistant in one of the Works under the control 

uu of the Council. 
1 UNDALK ELECTRIC LIGHTING Applicants must have successfully passed through a 
` thorough course of electro-technical training and laboratory 
work at a recognised institution and be thoroughly com- 
TENDERS are invited for supplving PLANT AND  petent to handle, use, and be responsible for the testing 
MATERIALS AND CONSTRUCTION of Electric Light- | equipment of an alternating current supply, testing meters, 
ing Work for lighting the Dundalk Urban District area and locating faults. 


under its Electric Lighting Order, 1897, and supplying | Forms of application and list of duties can be obtained 
energy for public and private purposes. on application to the Electrical Engineer, Hanley Electricity 


| Works, Stoke-on-Trent. 
Commencing salary, 26s. per week. 

The Dundalk Urban District Council being the Local E. B. SHARPLEY, 
Sanitary Authority invite tenders for the supply, delivery owen Tall Town Clerk 
and erection of the Plant required for the generation of Stokecon Preni 
electrical energy for public and private purposes within | l 
the Urban District area of Dundalk, and included under 
the following contracts :— 


; l ee CONTRACTS OPEN. 
Contract No. 1. Generating Station Buildings. | HOME. 


Contract No. 2. Gas producing Plant. : Oe PN 

i P : a ALDERSHOT. The Urban District Council invite tenders for 

Contract No. 3. Generating Plant. ; the supply and erection of one 135 kw. Diesel direct-coupled 

Contract No. 4. Balancer and Booster "set. Particulars (£2 2s.) from Mr. F. Garside, Electricity Works, 

Contact Noc Secteh hoard | Laburnam-road. July 17. ' 

‘O rac LI e Swite ( i ; e * * * . . P 

s k j as BErrAsT.—l'he Tramways and Electricity Committee of the 

Contract No. 6. Storage Battery. City and County Borough of Belfast invite tenders for the supply 
of a circulating water pump and a motor-driven air pump. ce 

‘ontract No. 7. Mains (overhea rgr n : : : b 

i (c erhead and underground) | Official notice. Particulars (£1 1s. each specification) from Mr. 

Contract No. 8. Electricity Meters. T. W. Bloxam, City Electrical Engineer, East Dridge-street, 

Contract No. 9. "Travelling Crane. Peste uU NC 


: ; T CanDiFF.—l'he Corporation invites tenders for (a) the supply 
1 ' ý " s 1 > MPs . : : a À : A 
Copies of Specifications, Bills of Quantities and General | pnd laying of cables, (b) economixers, and (c) induced draught 


1 1 : 4 Y * 4340 » : í Y 1. " . " a . 4 . w * . 
Conditions may be PeT at the offices of Mathew Comerford, — installation. Particulars from Mr. A. Ellis, City Electrical 
Esq., Town Clerk, Town Hall, Dundalk, on any week-day, | Engineer, The Hayes, Cardiff. July 14. 

d» Mi «| ? [] Lt € , a mE K E H . . 
between the hours of 10 elor k a.m. and 2 o'clock p.m., CowbENHEATIL-- The Corporation invite tenders for the 
or at the offices of the Consulting Engineers, Messrs. T. supply and erection of one Diesel oil engine and c.c. generator. 
E r’ | st ` ‘ 
L. Miller, Wilson & Pegg, Donegall-square, Belfast, 709, | Particulars from Mr. J. S. Rae, Borough Surveyor. July 10. 


1 L 1 : k * 45 .. 4 we a ` P * . P ^ * * . 
Tower Buildings, Liverpool, or 19, Brazennose-street, Man- DunpaLk.—The Urban District Council invites tenders as 
chester, on any week-dav during ordinary office hours. follows: Contract No. 1, generating station buildings ; No. 2, 


Copies of the Specification, Bills of Quantities and . gas-producing plant; No. 3, generating plant; No. 4, balancer 
General Conditions can be obtained on payment of a fee and booster; No. 5, switchboard ; No. 6, storage bettery ;. No. 


: ; n "— e E : 7, mains (overhead and underground) ; No. 8S, electricity meters ; 
of two guineas for each contract, which will be teturned No. 0 dus n erin eee ae Particulars (£2 Ds, 
P * . * . n . 4 (a — P ABE] 


in case a bona fide tender is made. 
HU ful ptas de. tse each contract) from Mr. M. Comerford. Town Clerk, Dundalk. 
Neither the Council, in the General. Conditions called July 24. 
the “ Purchasers,” nor the undersigne arrg | à me JE 
gned warrant the Govan.—The electricity department of the Corporation in- 


accuracy of the Bills of Quantities, vites tenders for (a) extensions to high tension switchboard, (b) 
Tenders should be addressed in a cover indorsed ** Dun- , steam boiler, mechanical stoker and coal bunkers, and (c) 

dalk Electric Lighting Tender." and should be delivered , cooling tower. Particulars from Mr. T. C. Parsons, Borough 

not later than 10 o'clock a.m. on July 24, 1911, to the | Electrical Engineer, Helen-street, Govan, August 1. 

Town Clerk, Dundalk. E l Lonbon.—The Calcutta Electric Supply Corporation, Ltd., 
The Council will require the Contractors in all cases tọ 1n Vites tenders for the supply, delivery and erection at REM 

employ local labour where possible, and to observe the E A M S oes 

rates of wages current in the district. l from Mr. Francis R. Reeves, Secretary, The Calcutta Electric 
The lowest or any tender will not necessarily be accepted. Supply Corporation, Ltd., Salisbury House, London Wall. Date 


Dated this 3rd day of July, 1911. July 24. 
Í EOE TE GA . LoxpoNDERRY.—lhe Corporation invites tenders for wiring. 
MATHEW COMERFORD, fittings, lamps, switehboards and connections for the electric 
Town Clerk: lighting of the new Guildhall. Particulars from Mr. R. V. 
Dundalk. Macrory, City Electrical Engineer. July 7. 
Porran.— The Borough Council invite tenders for the supply 
and erection at their electricity works, Bromley-by- Bow, of (a) 
"overhead coal bunker, (b) coal convevor, and (c) extension to 
and modification of existing coal conveyor, Particulars (os.) 
from Mr. J. H. Bowden. Electrical Engineer, Glaucus-street, 
Bromley-by-Bow. July 15. 
Reppirer.— The Urban District Council invite tenders. for 
the supply and erection of (4) single-phase alternator to be direct- 
coupled to a Willamesteanr-turbniez (B) condensing plant, and 
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MAJOR'S “S.M” QUALITY. 
The INSULATING VARNISH with a sound reputation. 
We make other grades for special purposes and shall be pleased to send 
you samples and prices. 
MAJOR & CO, LTD. Sculcoate, HULL. 
THE NATIONAL BOILER RS 
and GENERAL INSURANCE CO., LD. Telegraph Condenser b0., 
Established 1864. LIMITED. 


Head Office :—8ST. MARY'S PARSONACE, MANCHESTER. 
London Office :—60, QUEEN VICTORIA STREET, E.C. 


INSPECTION & 
INSURANCE of 


DYNAMOS, MOTORS, 
BOILERS OF ALL CLASSES, STEAM, CAS OR OIL ENCINES, 
HOISTS AND LIFTS, &c. 


SPECIFICATIONS PREPARED AND ‘ADVICE GIVEN re NEW BOILERS, 
ECONOMISERS, SUPERHEATERS, ENGINES, &c. 


Economic Tests of Steam Power Plant, Investigations and 
Reports in Cases where Coal Eoonomy, &o., Not Satisfactory. 


EDWARD G. HILLER, B.Sc., M.Inst.C.E., M.I.Mech. E., 
Chiej Engineer and General Manager. 


(c) pipework. Particulars (£1 1s.) from Mr. W. J. Ferguson, 
Electrical Engineer. July 10. 

SALFORD.—The Corporation invite tenders for one water 
tube boiler, complete, with superheater, for the Electricity 
Works. Particulars from the Borough Electrical Engineer, 
Electricity Works, Frederick-road, Pendleton. July 17. 

NTOCKTON-ON-TEES.— The Corporation invite, tenders for the 
following plant: Addition to existing cooling tower ; switches, 
cut-outs, instruments, etc., on main switchboard ; one super- 
heater and one feed-water meter ; wrought and cast iron steam 
and exhaust pipes and valves. Nee official notice in last week's 
ixsue. Particulars (£1 1s.) from Mr. J. J. Smith, Borough Elec- 
trical Engineer. July 11. 

TUNBRIDGE WELLS.—-The Corporation invite tenders for 
twelve months’ supply of high and low tension cables. Par- 
ticulars from the Electricity Department, Stanley-road. July 8. 


- 


CONTRACTS OPEN. 
OVERSEAS. 
BRisBANE.— lenders will be received at the office of the 


Deputy Postmaster-General, Brisbane, as follows:—Up to | 


noon on August 16, for the supply of (1) 9,910 yards of paper- 
insulated, lead-covered cable (Schedule No. 160); (2) 3,960 
yards of paper-insulated, lead-covered cable, taped with brass 
ribbon (Schedule No. 161); (3) 3,520 yards of silk and cotton 
insulated light Jead-covered telephone switchboard cable 
(Schedule No. 162); (4) 320 miles of covered wire (Schedule 
No. 164); (5) 3 tons of galvanised iron wire and 2 tons of steel 
standard wire (Schedule No. 165) ; (6) 158 tons of 3 in. cast iron 
pipes (Schedule No. 167) : (7) 1,400 tubular iron or steel poles 
(Schedule No. 169); (8) 6,020 insulators (Schedule No. 170) 
and (9) copper wire and accessories (Schedule No. 172). A 
deposit of 59, on the first £1,000 and of 21?,, on the amount 
above that sum, is required with each tender. Local representa- 
tion is necessary. For copies of the specifications and forms of 
tender, application should be made to the High Commissioner 
in London for the Commonwealth of Australia, 72, Victoria- 
street, N.W., where also preliminary deposits may ke paid. 

HonBanT.— Tenders will be received at the office of the Deputy 
Postmaster-General, Hobart, up to noon on July 31, for the 
supply of telegraph and telephone material (Schedules No. 17 
to 25 inclusive). 


Vauxhall Street, Kennington Oval, London, S.E. 
TELEPHONE— 1397 HOP. 


MANUFACTURERS OF ALL TYPES OF 


Electrical Condensers 


AND 


Artificial Cable, 


Sole Licencees for Manufaoture of A. L. Dearlove’s 
Patent Artifioial Line for the Duplexing of 
Submarine Cables. 


| O. PASS & SON, Ltd. 
| Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams: ‘‘ Pass, BRISTOL.” 


Telephone: 475. 


GUARANTEED QUALITY 
PROMPT DELIVERY 
F. CARSON x EVANS. 

3°FENCHURCH BUILDS: LONDON.EC 


Russia.—Tenders ere iivited, up to August 1-14, by the 
municipal authorities of Stavropol, Caucasus, for the construction 
| and working of an electric tramway in the town. 

NPAIN.—The * Gaceta de Madrid " notifies that tenders will 

be received up to July 24 at the offices of the ‘ Gobierno Civil 

| de la Provincia de Lerida," Lerida, for the establishment and 
working of a telephone system in Cervera. Tenders will also be 
received up to July 26 at the offices of the '' Gobierno Civil de 
la Provincia de Santander,” Santander, for the establishment 
and working of a telephone system in Torrelavega. 

SYDNEY, N.S.W.-—Tenders will be received at the office of 
| the Deputy Postmaster-General, Sydney, up to August 23, for 
| the supply of telegraph, telephone and electric light material 
| (Sehedules No. 88-104 inclusive). A deposit of 5°, on the first 

£1,000, and of 23°) on the amount above that sum, is required 
| with each tender. Local representation is necessary. For copies 
| of the specifications and forms of tender, application should be 
made to the High Commissioner in. London for the Common- 
| wealth of Australians 72,5 Victoria Ardd SW., where also pre- 
liminary deposits may be paid. 
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TENDERS ACCEPTED. 


ASHTON-UNDER-LYNE.—10 amp. electricity meters for the 
Corporation: Messrs. Venner & Company, Old Queen-street, 
Westminster. 

BARNSTAPLE.— The Council has accepted the tender of the 
D.P. Battery Company, Ltd., of £1,370, for a battery of 260 
cells in glass boxes, or if payment be spread over ten years, 
£165 per annum, plus £107 for maintenance. 

CHESTER.—Supplies for the Corporation’s Electricity Depart. 
ment: carbons, Messrs. W. Geipel & Company ; meters, Messrs. 
Venner & Company. 

GLOUCESTER.— Mains ard distributing pillars for the Cor- 
poration's Electricity Department: 0'6 corcentric armoured 
feeder cable, Messrs. Siemens Bros. & Compery; 0:4, 0-1 and 
pilot cables, ard 6-way distribution pillars for 3-wire system, 
The British Insulated & Helsby Cables, Ltd. 

Hrywoop.—700 yards feeder cable, 700 vards pilot cable, 
for Council's Electricity Department: Tne Union Cable Com- 
pany. 

Lonpon.—Overhead electrical equipme:.t for L.C.C. tram- 
ways, Brixton to Herne Hill: Messrs. Dick, Kerr & Company, 
Ltd., £2,093 10s. 9d. 

NEWAEK.— Electric storage battery for Council's pumping 
station at Farnsfield : The D.P. Battery Company, Ltd. 

NORWICH.—334 time switches for the Council's Electricity 
Department: Messrs. Venner & Company, Old Queen-street, 
Westminster. 

RuGpy.— Feeder equipment and rearrengement of switchboard 
for Corporation’s Electricity Department : The British Thomson- 
Heuston Company, Ltd. 

STOKE-ON-TRENT.—NSwitchgear for Council's Electricity De- 
partment: The British Westinghouse Electrical and Manu- 
facturing Company, Ltd. 

WiaAN.— Tne Town Council has accepted the following 
tenders for the annul supply of stores required by the Electric 
Light ard Tramweys Departments: Electric &ccessories, General 
Electric Company, Eel stein Heep & Company, Parmiter, Hope & 
Sugden, British Thomson-Housto 1 Company; house service boxes: 
Henley’s Telegraph Works Company ; carbons : Morgan Crucible 
Company, H. G. Meyer & Company; ironmongery: Lace & 
Company; gouge glesses: T. Tyldesley; timber: J. Johnson 
& Sons; overheed meteriel; British Insulated ard Helsby 
Cables, Ltd., Watlington & Compezy; iron: Thos. Andrew 
& Compony, Ltd. ; steel: Wm. Parke & Company; trass and 


metal cestngs: R. Bolton & Non; iron cesti-gs: Douglas 
Forge Compe-y; brake blocks: Taylor & Jo>es; tramcar 
accessories (steel spindles and graphite brushes): Fleming, 


Birkby & Goddall; tyres: Percy Clerk & Company ; tremcer 
resistances: Wallwork & Company; springs: Lion Spring 
Company; D.K. armature coils: P. R. Jackson & Company ; 
D.K. armature coils (33N): P. R. Jackson & Company; B.W. 
armature coils, P. R. Jackson & Company; B.W. field armeture 
coils: British Westinghouse Company, Ltd.; D.K. 33N field 
armature coils: Dick, Kerr & Compeny, Ltd.; D.K. 35A.R. 
armature coils: P. R. Jackson & Company; gear cases: 
British Thomson-Houston Company; gear wheels: British 
Hele Shaw Clutch Company ; sur.dries: L. Ardrew & Company. 

Worcesrer.-—200 hw. motor generator for Towa Council's 
Electricity Department: The Electric Construction Company, 
Ltd., £640 ; 125 kw. alternator : The Phoenix Dynamo Compeny, 
Ltd., £250. 


Books and Publications Received. 


[Reviews of new books and new editions briefly acknowledged 
in this column will in most cases appear in due course inthe 
ELECTRICAL ENGINEER. ] 


THE PROPAGATION OF ELECTRIC CURRENTS IN TELEPHONE 
AND TELEGRAPH ConpuctTors, by Professor J. A. 
Fleming, M.A., D.Se., F.R.S. London: Constable & 
Company, Ltd., 8s. 6d. net. (A reproduction, with 
amplifications, of the notes prepared by Professor 
Fleming for two courses of Post-graduate Lectures 
given by him before the University of London, con- 
taining a vast quantity of matter which has not yet 
found its way into any of the text-books. Dr. Fleming 
provides the student in the first place with a simple 
mathematical introduction which will enable.him easily 
to acquire a working knowledge of the operations 
and processes required in conducting the necessary 
calculations. This is followed by an admirably lucid 
exposition of the theoretical aspect of the subject 
which leads up to a series of illustrative examples 
enabling the students to carry out readily the arith- 
metical calculations involved; pages 315, with 
numerous curves and diagrams.) 

PUBLIC OWNERSHIP OF TELEPHONES ON THE CONTINENT 
OF EunoPE, by A. N. Holcombe, Ph.D. London : 


JULY 7, 


Constable & Company, Ltd., 8s. 6d. net. (An ad- 
mirable and even monumental effort to set forth 
without prejudice the results of European experience 
in the conduct and development of telephone business ; 
pages 482.) 

WHITTAKER’S ARITHMETIC OF ELECTRICAL ENGINEERING. 
London: Whittaker & Company, 1s. net. (A second. 
revised and enlarged edition of this popular manual 
for technical students and engineers with 72 worked 
examples and 300 exercises; an extremely valuable 
companion volume to the same publishers! well-known 
works on electrical engimeering ; pages 166.) 


THE VENTILATION OF ELECTRICAL MACHINERY, by W. H. F. 
Murdoch, B.Sc., M.I.E.E. London: Whittaker & 
Company, 3s. net. (The author points out that it is 
not zenerally realized that, for instance, the so-called 
“output coefficients " are merely functions of venti- 
lation, and that. there appears in some quarters to be 
an extraordinary aversion to artificial cooling devices, 
which apparently arises through an entire miscon- 
ception regarding the reason for using them ; pages 80, 
with 30 illustrations.) 

ELECTRICITY IN LocoMoTIoN: AN AccounT or Its 
MECHANISM, ITs ACHIEVEMENTS, AND ITS PROSPECTS, 
by A. G. Whyte, editor of “ Electrical Engineering ” 
and “‘ Electrics.’ Cambridge and London: The 
University Press, ls. net. (One of the Cambridge 
Manuals of Science and Literature.) 

WHITTAKER’S ELECTRICAL ENGINEER'S PockrET Book, 
edited by Kenelm Edgecumbe, M.I.E.E., A.M.Inst.C.E. 
London: Whittaker & Company, 5s. net. (A third 
thoroughly revised and largely re-written edition of a 
handbook which has already earned widespread 
popularity, especially for the accuracy of its tables, 
etc., pages 597, with 181 illustrations.) 

Hypro-Evtectric Practice, by H. A. E. C. Von Schon, 
Member of the American Societv of Civil Engineers. 
Philadelphia and]London . J. B. Lippincott Company, 
25s. net. (A second and enlarged edition of Mr. 
Von Schon's practical manual of the development of 
water power, 1ts conversion to electric energy, and its 
distant transmission. The first edition was exhausted 
in eight months; pages 383, with 237 illustrations, 
maps, plans, charts, etc.) 


How ro MANAGE A Suction Gas Propucer, by W. A. 
Toohey. London: Percival Marshall & Company, 
1s. net. (A valuable practical handbook for engineers 
and attendants, by the well-known author of “ The 
Gas Engine Manual," “ Gas Producers for Power 
Purposes,” ete. Deals3lucidly with the starting up 
of the producer, the principles involved, the construc- 
tion and management of the generator, the connections 
between generator and scrubber, the scrubber and 
purifying apparatus and the connections between the 
scrubber and.the engine.) 


PRACTICAL DyNAMO AND Motor MANAGEMENT. London: 
S. Rentell & Company, Ltd., 6d. net. (A thoroughly 
practical handbook for the machine attendant, which 
should command a wide circulation.) 

THE MopEnN Bioscope OPERATOR. London: Ganes, Ltd., 
85, Shaftesbury-avenue. (A second edition of a most 
useful and valuable volume ; pages 185, with numerous 
illustrations, Home Office Regulations, Tables, etc.) 


JOURNAL OF THE INSTITUTION OF ELECTRICAL ENGINEERS 
ror May. London: E. & F. N. Spon, Ltd., 5s. (Con- 
tains the papers by Mr. W. T. Taylor on “ Modern 
Long-distance Transmission of Electrical Energy " ; 
by Messrs. R. Borlase-Matthews and C. T. Willinson 
on '" Extra-high-pressure Transmission Lines"; by 
Messrs. K. Faye-Hansen and G. Harlow on '* Merz- 
Price Protective Gear and Other Discriminative 
Apparatus for Alternating Current Circuits”; by 
Mr. W. W. Firth on “ The Measurement of Relative 
Angular Displacement in Synchronous Machines " ; 
and by Mr. W. R. Cooper on * The Benkö Primary 
Battery and Its Application." 

City AND GuiLps or Lonpon Instirure. Report of the 
Council. London: Gresham College, Basinghall- 
street. 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


Bruston Electric Lighting Plant. 


At the recent show of the Royal Agricultural Society 
at Norwich the silver medal of the Society was presented 
to Messrs. R. A. Lister & Company, Ltd., of Dursley, 
and of 47, Victoria-street, Westminster, for their Bruston 
Automatic Electric Lighting plant. King George V per- 
sonally inspected the plant in operation and took great 
interest in the explanation of the systein, which was given 
to His Majesty by Sir Ashton Lister. It is claimed for the 
Bruston system that it generates electricity automatically 
immediately it is required for lighting or any other purpose, 
does away with the necessity of large expensive storage 
batteries, and requires no attendant except to keep 
the plant clean, lubricate and fill the petrol supply 
tanks. Upon switching on the lights the engine, which 
may be driven by gas or petrol, starts up, and when 
the lamps are turned off the plant stops automatically 
day or night. The Bruston System saves waste, as prac- 
tically the whole of the current is delivered direct from 
the dynamo, instead of being first used to charge up 
accumulators and subsequently to discharge them; the 
loss in this operation being at least 4095 of the power 
generated. It ensures long life to the battery, as it is always 
kept fully charged, never falls below the standard voltage, 
and is automatically charged up, although no lamps may 
be switched on. The principal feature of the Bruston 
System is its simplicity and absence of complicated 
mechanism. The following is a brief specification of the 
components :—(1) Engine: This is a low speed petrol or 
gas engine of our standard design, the only addition being 
a simple valve lift for relieving the compression for starting 
and stopping. (2) Dynamo: This is a standard pattern 
shunt wound machine, coupled to engine by mcans of a 
leather belt. (3) Controller : This is similar in design to the 
standard type solenoid starting switch, many of which 
have been in use for years. (4) Switchboard : This consists 
of enamelled slate and contains :—1. Ammeter indicating 
current being set; 2. Ammeter indicating current being 
generated ; 3. Voltmeter indicating pressure; 4. Bruston 
patent relay, which controls the starting and stopping of the 
plant; 5. Safety circuit breaker for protecting battery and 
dynamo; 6. Safety fuse for protecting the wiring. For 
these reasons the Bruston plant is less likely to fail than 
ordinary hand-operated plants. The cost of erection is 
practically nil, the plant being self-contained and sent 
out complete ready for work. No special foundations are 
required. Practically the whole of current generated is 
employed for lighting. In other systems emploving large 
and expensive accumulators it 18 necessary to charge them 
three or four times per week, and then discharge them for 
lighting purposes, the loss in this process being from 40%, 
to 50 9;. Small initial outlay and extremely low cost of 
maintenance are also special features of this plant which, 
being self-contained, and not fixed to the floor, can be 
easily moved froin place to place. The plant only occupies 
a floor space of approximately 9 ft. by 4 ft. The petrol 
used with it is exempt from taxation, and ordinarv town 
gas may be used instead of petrol to drive engine. 


A Cheerful Desk Companion. 


And not only cheerful, but extremely useful; full of | 


good and pithy extracts from the electrical journals, 


interspersed with valuable tables, delightfully humorous , 


pictures, excerpts from papers read before the Institution 


on electricity in mines. All these things, and manv more, 
are to be found in the tenth almanac issued by Messrs. 


W. T. Glover & Company, Ltd., the well-known wire and : 


cable makers, of Trafford-park, Manchester. Messrs. 
Glover, in an accompanying note, observe that the almanac 
as before, "is compiled with the idea that much useful 
information is contained in the technical publications 
chiefly deelt with, which the busy engineer has not time 


realised, and as the daily sheets can easily be lifted off 
the hooks by which they are suspended, they lend them- 
selves excellently to scrap-book or reference mdex purposes. 


Adams Starter and Regulator. 


Our illustration shows the new patent “ Adams Igranic i 
combined Starter and Regulator, made by the Adams 
Manufacturing Company, Ltd., 106, New Bond-street, W. 
This starter has overload and no-voltage releases and with 
speed limiting device, for use with shunt or compound 
wound motors. For controMing motors driving machine 
tools, when shunt field regulation is employed, it is desirable 
to have a ready means of limiting the highest speed attain- 
able during any given operation. In these starters the 
field resistance contacts are inter-connected with a supple- 
mentary field regulator, which is mounted on the starter 


front. When starting up a motor by one of these starters 
the handle is always moved right over into engagement 
with the hold-on magnet, the amount of resistance 
inserted in the shunt field circuit being pre- 
determined by the position of the supplementary 
regula‘or handle. The regulator is readily set for any 
desired speed, and when once set, the speed attained by 
the motor in repeating any given operation will Le the 
same every time it is started up. The overload device (when 
fitted) and the no-voltage release are always operative, 
and the mo‘or always starts on full load. 


The ** Hoadley " Current Limiter. 


Details are to hand of the “ Hoadley” current 
limiter, which is being put on the market by the General 
Electric Company, Ltd., of Queen Victoria-street, E.C. 
This device possesses a number of important advantages. 
The number of lamps to be paid for can, for instance, be 
increased by the consumer, as he wishes, without sending 
to the central station, while at the same time the number 
so increased cannot be lowered except by the supply 
station. The instrument consists of a laminated electro 
magnet, one limb of which is pivotted and by means of a 


: | = screw edjustment fitted to the end, can be moved round the 
of Electrical Engineers, and from the Home Office Report | 


pivot. The energising coil for this magnet is in serics with 
the consumer's lamps, and the magnetic circuit is com- 
pleted bv means of a Z-shaped armature carrying a pair of 
contacts dipping into two mercury cups. On the current. 
through the coil exceeding a predetermined limit the Z 
shaped armature tends torevolve on its pivot, and in doing 
so lifts the contacts ont of the mercury cups. The circuit 
is thus broken and the magnet de-energised. The contacts 
fall back into the mercury cups and the cycle is repeated, 


to refer to in the ordinary way." This ideal is admirably | producing a very decided flicker on the lights until the 
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amount of current 1s reduced to such an extent that the 
armature is no longer attracted. The flicker may be stopped 
in another way. bv turning the milled knob at the top of the 
instrument clockwise. The pivotted limb of the magnet 
is raised, and the air gap in the magnetic circuit increased, 
thus the amount of current which is necessary to create a 
field strong enough to attract the armature is increased, 
and consequently the number of lights which can be lit 
without causing a flicker is also increased. These limiters 
may be used with the greatest advantage either under 
a system of charging where the price per lamp is inclusive, 
or they may be used as demand indicators where the 
charges are based on what is known as the * telephone 
system." The consumer can easily understand the svstem 
of charging, cannot be penalised without having visible 
warning beforehand, his charges cannot be raised. without 
his knowledge, and should he wish for more lamps he can 
arrange the matter himself at any moment. Bv. this 
method not onlv are all the advantages of the maximum 
demand system retained, while its disadvantages are 
eliminated, but additional advantages possessed by the 
demand indicator are to be had. The liniter is listed at 
£1 2s. 6d. 


The Globe Standard Arc Lamp. 


The Globe Electric Companv, Ltd., of 11, Farringdon- 
avenue, E.C., have just issued to the trade a new leaflet 
No. S. 50, illustration of their " Standard ". 10-hour and 
16-18-hour flame are lamps for direct and alternating 
current. It is claimed for these lamps, which now enjoy 
extensive popularity, that the light emitted is exceedingly 
steady and of regular and even brilliancv, and that tlie 
construction is exceptionally sound, ensuring extremely 
long life, with a minimum of attention and maintenance cost, 
The clockwork is of exceptionally substantial construction 
and consists of a single train. All spindles are manufactured 
from phosphor bronze of the best quality, the pulley wheel 
which carries the carbon holders being similarly. bushed 
so as to ensure reliable wear. | Enamel-insulated wire is 
emploved in the winding of the shunt coils, which does no 
deteriorate through exposure to dampness and heat, this 
construction having the additional advantage of more 
freely dissipating heat than is the case with cotton or silk 
windings. The shunt coils are protected by a shunt cut-out 
which is purely mechanical in its action, independent. of 
anv electrical device, and so arranged that when the carbons 
of a lamp have heen consumed, the lamp is automatically 
switched out. The lamps are listed at from £6 to £7 9s., 


according to finish, for 8-10 hours, and from £7 7s. to. 


£9 3s. for 16-18 hours’ burning. 
Brook Single Phase Motors. 


We have received from Messrs. E. Brook, Ltd., of Colne- 
road, Huddersfield, a new illustrated list of their slip-ring 
motors for single-phase supply, copies of which may be 
obtained by the trade on application. These motors are 
fitted with ball bearings to ensure Ineh efficiency and 
long life. The rotors are wound with insulated wire through 
well insulated slots. The winding ends are connected up to 
three heavy copper rings insulated from eech other, these 
rings being mounted on to a cast-iron sleeve and locked 
with a large circular nut. The sleeve with the slip rings 
is all one unit, and can be replaced without disturbing the 
rotor windings. The brush gear is strong and substantial in 
everv wav, and the carbon brushes are used of the verv 
hest quality. The makers guarantee all machines supplied 
for twelve months from date of invoice against faulty 
workmanship and material. The range is from 3 h.p. to 
50 h.p.. 50, 60, 80 or 100 evcles, and prices run from £36 
to £185 subject. 

Henrion Carbons. 

Messrs. W. Geipel & Company, of Vulcan. Works, St. 
Thomas-street, N.E., have issued a new illustrated list of 
Henrion Carbons for are lamps, flame ares, cinematographs, 
projectors and welding, copies of which will be sent on 
receipt of trade card. 


A Consular report states that electricity has become 
so popular in Strasburg as a means of motive power that 
not a single gas engine has been laid down in the town 
during the past ten years. 


IQII. 


A NOVEL COMPETITION. 

Particulars are published elsewhere in this week's issue 
of the ELECTRICAL ENGINEER of a competition which 
should evoke widespread interest. In these days of the 
striking poster, to the production of which such artists as, 
for instance, Mr. John Hassall, have devoted talents of so 
exceptional a character, the superiority of electricity over 
any other form of illuminant has naturally and inevitably 
found many exponents. Reproductions in our own columns 
have often borne witness to the artistic skill and ingenuity 
which have been applied to the production of illustrative 
advertisements calculated to arrest the public eye and 
convince the public mind of the advantages of this means 
of lighting. Convinced of the effectiveness of this form of 
appeal, Messrs. Sieméns Bros. Dynamo Works, Limited, 
of Tyssen-street, Dalston, London, N.E., are offering £100 
in prizes for designs for a showcard graphically setting 
forth the merits of their well-known Tantalum lamps. For 
the best design submitted the substantial sum of £75 will 
be awarded, while for the next in order of inerit they will 
give £25. For all other designs which while not, im the 
estimation of the judges, up to these standards, are never- 
theless of more than average merit, a sum of £5 each will 
be paid. 

Everyone is familiar with the “ satisfied consumer” 
showcard, in which a delighted householder is shown in 
the bright light of a “ Tantalum " lamp discovering that 
his electric light bill has been reduced by one half. It is 
a showcard conveying the same idea in the most striking 
and telling form which will be preferred, though this is 
by no means made a condition of the competition. The 
only bar, in fact, applies to political references, which 
obviously would be wholly out of place. 

Past experience has shown that there js no lack of 
artistic talent among the members of the electrical trade, 
and it is hoped that they will give their genius full play 
in connection with the competition, but the contest is, of 
course, open to all. 

Leaflets giving full details of the offer have been sent 
by Messrs. Siemens Bros. Dynamo Works, Ltd., to a large 
number of contractors in order that their customers may 
he notified of the conditions, but any who have not received 
supplies should make application to the works at Tyssen- 
street, Dalston, to which address all designs are to be sent. 

The various references to " Tantalum” lamps which 
have from time to time appeared in the ELECTRICAL 
ENGINEER will no doubt supply intending competitors 
with the germs of ideas which will be of great value to them 
in working out their designs. The names of the prize- 
winners will in due course be published in our columns. 
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Loxpox ExecrricaL ENaINEERS.— Orders for the week 
ending July 15, 1911 :—Oflicer commanding, Colonel H. M. 
Leaf. Headquarters will be open from 10 a.m. to 4 p.m. 
from “Monday, 10th, to Friday, l4th. Saturday, July 15, 
Sheerness Detachment will parade at Headquarters at 3 
p.m.; dress, service dress-drill order with water bottles and 
haversacks ; arms will be issued before this parade. Ply- 
mouth Detachment will parade as above at 9.30 a.m. ; 
arms will be issued before the parade.—(Signed) P. H. 
Campbell, Captain. R.E. and. Adjutant for O.C., London 
Electrical. Engineers. 


The sounding of immersed bells having been shown to 
be a useful means of guiding ships, Dr. Karl Arnold has 
proposed a system of electrice submarine signalling. He 
proposes to lay cables in the fairway along the coast, 
especially at harbour mouths and river estuaries. These 
cables are interrupted at short intervals by current rushes 
which travel through the water to two receivers on the 
ships. The position of the vessel is thus indicated by the 
difference in the effect on the two receivers and the ship 
is steered accordingly, 
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Messrs. ©. H. Davies & Company, manufacturers of 
electrical accessories, are removing from Frances-street, 
Birmingham, on July 10, to 153, Bracebridge-street, Bir- 
mingham. 
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NOTES. 
HE new speciel rules relating to the installation and 
use of electricity in mines have been subjected to so 
severe a fusillade of criticism at the hands of mineowners 
that the Home Secretary has put into operation Section 47 
of the Coal Mines Act of 1887, by virtue of which inspectors 
in their several districts are empowered to appoint an arbi- 
trator. The arhitrator so selected is Mr. James Swinburne. 
Mr. Swinburne was President of the Institution of 
Electrical Engineers some eight or nine years ago, 
and is & familiar figure also at the meetings of the 
Faraday Society and of the Physical Society. He 
is also a Fellow of the Roval Society and a 
Member of the Institution of Civil Engineers. The Home 
Necretary, in announcing the appointment of Mr. Swinburne, 
expresses the hope thet it may be possible to settle the 
points at issue without arbitration; but from all we hear 
we are inclined to the belief that this is practically impos- 
sible. The divergences of opinion on fundamental points are 
too wide. 

CASE of considerable importance to supply authorities 
come last week before the West Ham Magistrate, when 
the Charing Cross, West End, and City Electricity Supply 
Company. Ltd., were summoned at the instance of Mr. 
William. Willems, Home Office factory inspector, on five 
informations for failing to comply with the regulations of 
the Factory erd Workshop Act. This wes the first case to 
be heard urder the new Factory and Workshops Act, and 
Mr. Wilhems, in stating the facts, pointed out that the sole 
object in bringing it forward was to ensure a strict observ- 
ance of the regulations under that Act. The facts were verv 
simple, though in one respect very remarkable. An assistant, 
named Avent, in the electrical engineers department at the 
company's gererating station at Stratford, was described 
as having " gone behind the gallery working parts and 
received a shock of the voltage of 10,000.” Avent not only 
survived the shock—though he lost the use of his left arm, 
which had to be amputated—but actually came into Court 
to describe what had occurred. He said he was cleaning the 
insulators at the back of an interlocking switch when he got 
the shock and remembered nothing more ; but he admitted 
that he had no instructions to do this perticular work. He 
was, in fact, acting contrary to instructions in going into 
the chamber at cll, and this having been made quite clear, 

Mr. Williams withdrew the summons. 


HE experiments in Jong distance telephony from 
Aberdeen to Paris, which were carried out last week, 

have proved highly successful. They were undertaken by 
the Post Office with-the object of testing the new loaded 
rable, the efficiency of which, it is claimed, is about three and 
a quarter times that of the ordinary cable. It is announced 
that with little difficulty connection was established over 
the circuit from Aberdeen to Glasgow and London, thence to 
Dover, and then to Paris via Calais, and the conversation 
hetween Aberdeen and newspaper offices in Paris was easily 
conducted,and items of current news were exchanged between 
the two offices. Those in charge of the experiment were 
highly satisfied with the result, and it is understood that in 
those cases in which the test has proved satisfactory the 
centres will be put in authorised communication with Paris. 
It is also stated that, the new type of cable having proved 
so successful in communication between England and the 


Continent, cables of similar tvpe will be laid in the future, 
and will result in a generally extended range of communica- 
tion. 


NOTHER effort is to be made in the direction of 
securing a cheaper telephone service. The delegates 
who were appointed by the Corporation of London to 
attend the recent conference of local authorities, convened 
at the instance of the City of Glasgow, on the subject of 
telephone communication, and at which nearly & hundred 
and fifty municipalities and public bodies were represented, 
recommend in their report that in continuation of the con- 
ferences held at the Guildhall of representatives of the 
whole of the London telephone area, another conference of 
these should now be called to consider what further steps 
could be taken, and they have requested Mr. A. C. Morton, 
M.P., to take the necessary action at the proper time. The 
Corporation have also referred to two committees the 
question of what additional action should be taken in the 
interests of telephone users. 
/ITH the substantial backing of the Chambers of 
Commerce of the Empire, Sir Albert Spicer’s sug- 
gested British Imperial Council of Commerce has now come 
iato actual existence on the lines of the report ndopted in 
March last by the Associated Chambers of Commerce of the 
United Kingdom. It is more than a quarter of a century 
since the London Chamber of Commerce took the first step 
m this direction and brought about the existence of the 
body known as the Congress Organising Committee. That 
committee is to form the nucleus of the British Imperial 
Council and every Chamber of Commerce within and 
without the Empire is to appoint a member to serve on the 
Council, which will form a sort of permanent bureau of the 
Congresses of Chambers of Commerce. The London Chain- 
ber is to find the sinews of war for the first three years of 
the Council's existence and will provide offices and staff, 
but long before that period has passed it is hoped that the 
Council will be firmly established and doing good work. Bv 
way of a beginning we may urge upon the executive the 
desirability of studying the results of the inquiry into the 
condition of the electrica! industry now in course of pub- 
lication in our columns. 


LECTRICAL engineers who are also inventors and 
patentees will be glad to learn that at the conference 

in Dublin next month of the Associated Chambers of Com- 
merce, a resolution will be moved calling attention to the 
grievous dissbilities suffered by patentees under the existing 
procedure for dealing with appeals from decisions of the 
Comptroller-General of Patents. These appeals are fre- 
quently subjected to a delay of upwards of a year, and 
sometimes of even two years; and very rarely indeed does 
it happen that they are disposed of without at least nine 
months of vexatious and costly postponements. The 
opposition to a patent is in many cases found to be wholly 
unjustifiable, and it has only too often happened that an 
inventor, tired of seeking justice and paying heavy fees for 
the privilege, has abandoned his claim and found that an 
unscrupulous opponent whose grounds of action would not 
stand an hour's investigation at the hands of a competent 
authoritv, has stolen his invention and is making money out 
of it. Without any dotting of i's or crossing of t's, elec- 
tricians will readily recall at any. rate two scandals of this 
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kind within very recent times. At the Dublin meeting of 
the Associated Chambers it is probable that several cases 
of grave hardship will be brought forward in support of the 
demand for reform. In one case heard before the Comp- 
troller fifteen months ayo, the date of the appeal has not 
even now been fixed and the statutory period of four vears 
during which the inventor might have been developing his 
enterprise expired nearly three months ago. Yet he has no 
redress. His heavy law costs have had to be paid, and his 
patent fees have had to be paid; and owing to the inter- 
minable delays of the “ system," he has lost his monev, his 
time, and his invention. This scandalous state of affairs has 
arisen out of the arrangement by virtue of which the Law 
Officers of the Crown are puid by salaries for non-contentious 
business. They are choked with cases from the Government 
Departments, and have no time to attend to patent appeals. 
What is urgently needed is a complete reform of the existing 
procedure. Instead of going to the Law Officers all these 
appeals should be heard by a Judge of the High Court 
who already deals with Revocation cases. 


ORD SANDERSON, G.C.B., who has been elected 
Chairman of the Royal Society of Arts, has been a 
member of the Society for upwards of thirty years. He 
entered the Foreign Office just over half a centurv ago, and 
has occupied many important positions in the Government 
Service. He was attached to the Earl of Kimberley’s Special 
Mission to the King of Denmark in 1863, and was assistant 
Protocolist for the Conference on the affairs of that kingdom 
in the following vear and later for the Black Sea Conference. 
He was one of the Government officials at Geneva in the 
famous Alabama claims, has been private Secretary to two 
Secretaries of State for Foreign Affairs, the Earl of Derby 
and Earl Granville, and for ten years was permanent Under- 
Secretary of State at the Foreign Office. In 1880 he was 
made C.B. and seven years later was created K.C.M.G. The 
K.C.B. followed in 1893 and the G.C.B. in 1960, while in 
1905 he was created first Baron Sanderson of Armthorpe, 
York. 


CORRESPONDENT suggests that the list of unsolved 
electrical probleius is by no means exhausted by the 
synopsis which appeared in our leading article in last weeks 
issue. It was not, of course, suggested that the instances 
there cited covered the ground, and, indeed, Dr. Steinmetz, 
in the paper then commented upon, expressly stated that 
the cases mentioned were merely given by way of intro- 
duction to a subject, or series of subjects, full of deep 
interest to the electrician. Our correspondent, in the course 
of a communication which we regret is too long for public a- 
tion in its entirety, suggests that illuminating. engincers 
should concentrate upon improving the efficiency of incan- 
descent lamps. “In a recent number of the * Electro- 
technische Zeitschrift, Dr. Leimbach,” he savs, ** has been 
dealing exhaustively with this subject, and his conclusions 
deserve careful study. Four types of lamps are compared 
in his experiments in luminous efiaency, the old carbon 
filament, the Nernst lamp. and the latest (German) types of 
tantalum and tungsten lamps. Dr. Leimbach assigns the 
highest relative radiating power (75-6 per cent.) to osram, 
whith means that three-quarters of the power absorbed at 
the lamp terminals is converted into radiation reaching the 
external surface of the lamp, and one-quarter is lost. within 
the lamp by conductive heat. He finds that the light effect 
is also highest in the osram (4-6 per cent.), which means 
that 95-4 per cent. of the power radiated from the lamp is 
non-luminous. Thus the useful effect of the osram lamp is 
the highest among those compared, or 3-5 per cent.. which 
means that about one-thirtieth of the power consumed at 
the lamp terminals is translated into light. the remainder 
being converted into heat not capable of affecting the eve. 
Can we not," he asks, “improve upon this, with all the 
laboratory resources now at our command 7” 


Logically, the reply should certainly be in the affirmative, 
but practically illuminating engineers seem to have arrived 
at the opinion that we have reached the end of our tether 
in this matter. This certainly appears to be the view which 
is held in the United States. At any rate, in their latest 
bulletins the pioneers of metal filament lamps in that 
country, the General Electric Company of Schenectady and 
the National Electric Lainp Association of Cleveland, 
declare that the production of drawn wire from a metal 
which had been positively classed as brittle and non-ductile 
is not only a distinct victory of modern scientific methods, 
and not only the latest word in filament electric lamps, but 
probably the final word. The improvement is declared to be 
comparable with the production of the squirted cellulose 
filament in place of the paper or silk thread filaments which 
were first used, and the fact that the wire is now drawn in 
commercial quantities to a fineness of one-thousandth of 
an inch diameter is regarded as an achievement beyond which 
it is practically impossible to go. It is admitted, however, 
that the extremely low resistance of tungsten necessitates 
the drawing of an abnormally fine wire and the use of an 
abnormal length of it, but it is declared that both of these 
obstacles have been reduced toa minimum in the latest tv pes 
of tungsten lamps. Nevertheless, there comes a final 
qualification: “ From present knowledge of elements for 
filament material it wonld seem that tungsten could not be 
improved upon, but the production of ductile tungsten from 
a metal supposed to be inherently brittle comes so near to 
realising the old dream of the alchemist of the transmutation 
of inetals that one hesitates to make predictions ; so that 
it is perhaps the part of discretion to simply state that the 
drawn wire tunesten lamp marks another stave in the pro- 
gress of electric hehting.”’ 

HE long-drawn out litigation between the Post Offic: 
and the National Telephone Company came virtually 
to an end on Tuesday last. The actual terms have not been 
disclosed, but it would appear that after certain concessions 
had been agreed to on both sides, the balance of advantage 
remains with the Telephone Company. 
A? important aspect of the National Insurance Bill 
has been brought before the Leeds Chamber of 
Commerce by Mr. T. Harding Churton. He has pointed 
out that the accounts of many companies engaged in the 
electrical engineering industry show, if not a loss, at any 
rate very meagre profits. A large proportion of the 
electrical: machinery used in this country is of foreign 
importation, and if the manufacturer here is obliged to 
raise his prices to cover the additional costs that he will 
have to meet under the Bill the proportion of foreign 
importations will naturally increase, and, in consequence, 
there will be less opportunity for employment im this 
country. Mr. Churton also suggests that one effect of 
of the Bill will be sure to be to cause employers to reduce 
the number of their workpeople where short hours have 
hitherto been the rule, as the same amount of work as 
hitherto would be turned out bv fewer men working 
longer hours. ; 


We regret to note that bv a printer's error in an acknow- 
ledement of Books Received in our last issue, Mr. A. G. 
Whyte was referred to as the editor of " Electrical Engi- 
neering " instead of * Electrical Industries." The reference 
was made in connection with one of the Cambridge manuals 
of Science and Literature, " Electricity in Locomotion,” of 
which Mr. Whyte is the author. A brief review of the book 
itself appeared in an editorial note in our issue of June 23 
(page 629) in which Mr. Whyte was correctly deseribed as 
editor of " Electrical Industries " and of © Electrics.” 


Mr. H. W. Erby, of the St. Marylebone Electric Supply, 
has accepted the post of electrical manager to Messrs. 
Williams and Bach (Aladdin’s Palace), 17, Princes-street, 
Hanover-square, and will take up his duties on the 17th 
inst. d 
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The Electrical Industry of Great Britain. 


Inquiry into its Condition and Prospects. VII. 


SCHEDULE OF QUESTIONS AND FURTHER 
REPLIES. 
To facilitate reference and avoid repetition, we have 


recapitulated the questions sent out. A further instalment 
of replies will be given in our next and succeeding issues. 


(1)Is the present condition of the electrical industry, 
in your view, as satisfactory as it might be? If not, 
have you any general views as to the cause ? : 


(2) What remedies do you suggest ? 


(3)Is an extension of the principle of combination in 
your opinion desirable ? 

(4) Would you advocate the Continental system under 
which manufacturers secure the co-operation of 
bankers in various enterprises ? 


(5) Would you advocate the establishment in this country 
of an Electrical Industrial Bank ? 


(6) How would you remedy such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, by investing £3,000,000 in Debentures 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ? 


(7) Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ? 

(8) Do you approve the suggestion that technical attachés 
should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 
British manufacturers regarding local conditions? If 
not, what system of organisation would you suggest ? 


(9) Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 

(10) Should an import duty be levied on electrical imports 
from foreign countries ? 


(11) Are the criticisms on British methods of doing business 
abroad, which are from time to time put forward by 
British. Consuls, in your opinion justified ? 

(12) Are there any special improvements in our methods 
of doing business abroad which you would desire to 
see more generally adopted, such as printing catalogues 
and price lists in the language of the country in which 
it is desired to do business, the adoption of their systems 


of prices, weights and measures, and conformity with | 


their customs in regard to credit, delivery, etc. ? 


(13) It has recently been stated by a British Consul that . 


“ German firms are securing business which might be, 
and formerly was, done by British firms, simply because 
British firms to-day endeavour to sell what they want 
to sell instead of what the foreign merchant wants to 
buy." Is there, in your view, any truth in these 
allegations ? 


(14) Are you in favour of a co-operative organisation for 
Publicity Campaigns on a large scale ? 


FROM MR. R. G. TYLER, OF MESSRS. TYLER 
& FREEMAN, ELECTRICAL AND MECHANI- 
CAL ENGINEERS, 20, NEW  BRIDGE- 
STREET, LONDON, E.C. 


l. One who has had twenty years continuous intimacy 
with the electrical trade can have no doubt whatever that 
the business in general, especially in 1ts manufacturing and 
contracting branches, never has been in a satisfactory 
condition. And I fully believe that only one cause ex xists, 
Le, unlimited and insane competition. Why this should 
be so is more difficult to determine and how to cure it is 
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! tainly not be put upon capital. 


probably still more difficult. Doubtless the same thing 
occurs in many other businesses, and possibly in less 
measure in all businesses, and I hold the opinion that it 
arises partly through the nation having as yet imperfectly 
assimilated the vast increase in the ficiis for starting 
new businesses which has taken place in recent vears. This in- 
crease in facility arises through the development of railways, 
posts and telegraphs and the general habit of quicker and 
more widespread interchange of ideas, the drawing together 


| of all classes, leading to the free and ready employment of 


capital, especially where required by small traders. This 
is very plainly to be seen in the matters of the credit so 
easily accorded by manufacturers and wholesale traders 
to their small brethren. I myself am a product of this 
condition, and I doubt if in my early days I could have 


' founded a business at all under conditions as they existed 


twenty years earlier. Probably capital would have done 
better for itself and for its protegees on the whole if it had 
taken larger views and had appointed captains capable of 
forming larger concerns in place of a multiplicity of weak 
and conflicting units. I believe the Eetter method has been 
more general in other countries, especially in the United 
States. The entire blame for the course taken must cer- 
A large factor in this has 
been a national characteristic which is, or should be, 
completely out of date, I mean the habit of jealousy, and 
distrust between members of one trade or branch. Too 
much agreement may be bad for the body politic, but no 
one can feil to see that there has been too little in electrical 
m itters, leading to an absurd degree of competition, and 

"throat cutting," the intensity of which would be quite 
laughable if it were not so melancholy in its results. It will 
perhaps be put forward by some that in the interest of the 
consumer there should be no limitation of competition, 
and that at length the “ survival of the fittest,” will give 
the best results, but I think our trade and others have 
abundantly proved that this view is distinctly wrung, and 
that the consumers would be far better off if those who 


, worked for them were in a more prosperous condition 


although in some cases they paid higher prices. I think I 
can demonstrate this by pointing out that although the 
price cutting I complain of is ever present it is not of 
universal application and the clever buyer who always 
secures good results is precisely he who never buys the 
cheapest article, while we on our part depend for our 
continued existence upon that part of our business which 
is not. got in the hot corners of competition. Anyone 
familiar with the clectrical contracting business can readily 
recall the names of some dozens of firms who have gone 
under for the one reason that their business existed only 
in the competition area. 


2. A summary of the foregoing will. I think, suggest a 
possible means of improving matters. The evils referred to 


may be blamed in about equal parts to the capitalist, the | 


seller and the buyer. The first named should specialise 
and get accurate knowledge of a particular branch of 
industry and support with no mygard hand those ventures 
which he elects to control. The few financial Corporations 
who have done so have prospered. The second named 
should resist al] temptations to be drawn into grooves of 
extreme competition. Those who have done so have also 
prospered. And the third named should stick to what 
nine out of ten already profess to do, i.e., buy the best 
and refuse to be tempted by seemingly cheap goods offered 
by unstable suppliers. 

3. With regard to the necessity for combination, I 
believe it is decidedly necessary for members of each 
branch of the trade to get together and promote the ideals 
spoken of in the last paragraph, but I think such com- 
binations should be totally different in spirit to those we 
are accustomed to. The defects generally are that associa- 
tions suffer from being either so loosely formed that diver- 
gent interests creep in or else they are in the nature o. 
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" Trusts" “Corners”? or “ Knock-outs,” contrary to 
ublic poliey. and, therefore, obnoxious to the buying 
Interest. It is true that on the Continent certain *' Cartels ” 
and in England the Cable Makers' Association have at- 
tained in great measure the end in view, but I think that 
it is practically impossible to form like associations in 
most other branches as the unit members would be less 
alike in constitution and size and, therefore, lacking in 
coherence sufficient for strength. The unpopularity of 
“ Combinations in restraint of trade” already referred to 
has many times sapped the vitals of such associations 
and as we have seen, disloyal or weak members have 
rendered “leaky corners" worse than no “ combine " at 
all. My ideal association is one based on totally different 
lines. Of course, there are difficulties, many and serious, 
but surely it is possible for the larger and more powerful 
units of each branch of the trade to sink their rivalries in 
such a question, agree upon common action and practically 
dictate to the smaller fry, the rules to be obeved by all. 
A first essential to any such step, besides the sinking of 
rivalry is to recognise the right to exist of the smaller men 
with the corollary of eschewing competition in the small 
work rightfully belonging to them. 

4. Certainly manufacturers should secure powerful and 
adequate financial backing and I feel sure they will have no 
difficulty whatever if they put forward propositions divested 
of the many elements of weakness appearing in most of our 
present organisations. Of course, I don't pretend to have 
in the above, even suggested many of these defects, let 
alone found cures for them. 


5. I do not think that special banks are necessary or 
practicable, because with the very large number of insti- 
tutions in existence, it may be said that all conceivable 
groupings are already formed, but without doubt many 
of these might very well co-operate in special cases such 
as :— 

6. In the case of the Victoria Falls Power Company, 
where all the conditions are peculiar and the amount 


involved large. The necessity was the more pressing as the 


business was to be obtained only by fierce fighting, and 
though a British combination would be, as usual, at some 
disadvantage in what should be considered British ter- 
ritory there would have been no difficulty in winning the 


fight if the necessary strength in finance had been allied 


with the adequate technical organisation beforehand. 
Haphazard opportunism is useless for such purposes. 
7. I think Lord Furness's suggestion is an excellent 


one, affording just the thing required for settling how to. 


do things once the suitable tools for the work have been 
created, but we must first be sure that this operation has 
been performed. The needed reforms will not spring out 
of any such institution. l 


8. I am no great believer in the technical attaché 


idea. I do not consider that the Governmental idea of dry- 
nursing any branch of business has ever produced anything 
but the worst possible effects. 


9 and 10. Generally speaking, our fiscal arrangements 
are, of course, all wrong; the whole system (or want of it) 
arising from the abject attitude of trade interests when 
met by other interests in settling these things. This matter 
I fear trenches on party politics, entirely out of place in 
such matters, but I feel sure that anyone who 1s capable 
of taking a detached view of the matter cannot fail to see 
that the whole business interests of the nation have latterly 
been a great deal too like a toad under a harrow. 

11 and 12. The only requirements to my mind are to 
send the right men and the right goods for them to sell. 

13. Variations of this libel have been current for vears. 
To my knowledge the drummer from U.S.A. has alwavs 
been the most successful as to quantitv and value; the 
while his goods have been those which the buver not only 
did not want but had not heard of. At the same time the 
said goods were always approximately up to sample, won- 
derfully apt for the purpose designed and alwavs unique 
in some special feature. 

14. This idea seems wrong to me. If a manufacturer 
cannot afford to print necessary lists and catalogues I ean 
tell you and him what should and will happen before next 
season's orders are obtainable. "s 

| R. G. TY er. 


FROM MR. H. CLAVELL CREWS, M.LE.E., OF 
MESSRS. CREWS & HANDFORD, CON- 


SULTING ELECTRICAL ENGINEERS, 
CLARENCE CHAMBERS, PICCADILLY, 
MANCHESTER. 


The present condition of the electrical industry is, in 
my opinion, far from satisfactory. 

I write with twenty-five years’ experience, more par- 
ticularly of the lighter engineering portion of the trade, 
and the following remarks therefore apply specially to 
those sections. It is no use mincing matters, we have only 
ourselves to blame, and an outspoken criticism is more than 
necessary. 

Wiremen have largely supplanted plumbers as the record 
time-wasters, notorious muddlers, and _ disturbers of 
domestic bliss or business peace. Contractors rarely, if 
ever, give sufficient personal attention or efficient super- 
vision to work in hand. They are largely composed of 
keen cricketers, golfers, American bar and racing experts, 
motorists, etc., first, and electrical engineers (a bad) second. 
Details are not attended to promptly or orders given to 
sub-contractors until too late, and it is quite exceptional for 
an electrical contract to be completed anything like to 
promised date. Tenders are carelessly prepared on cut- 
throat lines. As a rule the contractor who has forgotten 
to include anything for, say, cable obtains the order at a 
ridiculously low figure—although if all prices were 50% 
higher the work would usually be proceeded with. 

Supply houses issue good and very elaborate catalogues, 
but carry but little stock of anything however standard— 
unless it is of foreign origin—and the most ordinary order 
takes weeks to execute correctly. Most supply houses have 
a courteous and capable head to each department, but 
their assistants and juniors are quite hopeless and, in the 
too frequent absence of principals, most things are either 
neglected or muddled. 

Manufacturers who regularly keep promises as to 
delivery are almost unknown, and the trade avoid many 
leading British manufacturers mainly for this reason. 
Plant required quickly or with certainty can as a rule 
only be obtained from abroad. Foreign manufacturers 
here are generally well represented by capable and attentive 
men who thoroughly know their particular business. These 
men, largely of foreign origin, make business and rot 
pleasure or sport their mair object in life. 

Consulting electrical engineers are often faddists or 
the failures of allied trades, and, like the majority of 
architects, most of them run with the hare and hunt 
with the hounds as to fees whenever possible. As the 
buffers between irate purchasers and dilatory contractors 
pleading with defaulting manufacturers, their lot is, 
however, not to be envied. 

Station engineers, particularly in the smaller towns, 
often forget that they are the servants of the ratcpayers, 
and either treat consumers in a high-handed manner or 
ignore them altogether. 

Proposed remedies are a more reliable class of men 
required generally, better organisation, greater interest in 
and more devotion to business—details in particular— 
and less attention to pleasure and sports except well after 
business hours. 

A general buck-up all round is absolutely necessary, 
and the imposition of moderate import duties to give 
Britains that business scope and the better markets for which 
in the past they have spent so much money and laid down 
so many lives. At present American and German firms 
are reaping the business harvest in our colonies, as well as 
trading without restrictions in this country, and thus 
paying satisfactory dividends, whereas the majority of our 
electrical companies cannot average 5°, profit. Of course, 
there are manv notable exceptions to the above criticisms, 
but probably 10", would be a generous exemption. 


H. C. Crews, M.I.E.E. 


Messrs. Baxendale & Company, of Miller-street Works, 
Manchester, have now registered their business as a private 


limited company under the stvle of Baxendale & Company, 
Ltd. l i 
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The New Power Station at Dunston-on-Tyne. 


The North East Coast power system now covers an area 
of over 1,000 sq. miles, extending from Blyth in the north 
to Guisboro’ in the south, and westward from the coast to 
Consett and Bankfoot. 

At the present time it is supplying some 150,000 h.p. of 
plant, in connection with railways, tramways, collieries, 
shipyards, lighting, heating, cooking and chemical work. 
Its principal generating station is at Carville-on-Tyne, 
which is coal fired, while 1t obtains a large quantity of power 
from stations utilising waste heat from coke ovens, blowing 
engines, etc. The principal of these are at Blaydon, Newport, 
Weardale, Bankfoot and Bowden Close. Others are in 
progress at Redcar, Port Clarence and elsewhere. 

The steady growth in the company's business has entailed 
the erection of an additional coal fired station which has 
recently been built at Dunston-on-the-Tvne, and is here 


described. 


Another reason for this policy, apart from the desirability 
of having two stations from the point of view of secumty of 
supply, railway access, coal supplies, etc., is that it has 
resulted in practically doubling the cable capacity of the 
very heavy cable network which exists on both sides of the 
Tyne. For, as the map shows, Dunston station is situated 
near one end of the Tyne network, whereas Carville is 
situated towards the other end. The cables which run on - 
each side of the Tyne are connected together at Carville by 
means of the tunnel constructed by the company under the 
river and higher up the river over the two bridges of the 
North Eastern Railway, the King Edward Bridge and the 
old High Level Bridge. It will, therefore, be seen that the 
erection of the Dunston station improves the position of 
the company, not only from the point of view of generating 
station capacity, but also, to a most important extent, from 
a distribution point of view also. 


GENERAL VIEW OF ENGINE HOUSE. 


The Dunston Power Station of the Newcastle-upon-Tyne | 


Electric Supply Company—one of the largest and most 
recently designed power stations in Europe—contains 
several novel features. 

Its construction was decided upon by the company about 
three years ago in order to provide for the continued 
increase in business, amounting to about 20,000 h.p. per 
annum. Although the company has still some spare land 
at Carville, it was considered by the enyineers to be better 
to put the next instalment of generating plant higher up 
the Tyne. A site of about 301 acres was obtained on the 
south bank of the Tyne at Dunston, about 3 miles above 
the High Level Bridge, and by the river some 8 miles from 
Carville. One reason for this course was in order to obtain 
in the neighbourhood of the station plentv of land for 
further new processes which are being attracted to the 
district as a result of the cheap price of electrical power. The 
company is already supplying large electro-chemical works 
near Carville, but the land available for future developments 
near Carville is not large, whereas at Dunston there is, at 
present, plenty of land available for future requirements 
besides the spare land on the company's site. 


The site is directly opposite the western end of the 
Elswick works of Armstrong, Whitworth & Co., and the 
frontage to the Tyne is some 900 feet. . 

SITE FACILITIES. 

As the North Eastern Railway Company has bridges over 
the Tyne, both at Blaydon and at Newcastle, the Dunston 
Power Station being about equally situated between the 
two, coal supplies can be obtained with almost equal 
facility from either the Durham or the Northumberland coal 
fields. Condensing water is obtained from the River Tyne 
by means of suction pipes for each generating unit taken 
direct to the river. 

GENERAL DESIGN. 

The main ideas underlying the design for which Mr. 
Charles H. Merz, M.Inst. C.E., is responsible, are those 
embodied in the paper on “ Power Station Design," read by 
Messrs. Merz and McLellan before the Institution of 
Electrical Engineers in 1904, and the essential features of 
the station are apparent from the accompanying drawings 
and photographs. 

Before describing in detail the plant installed and the 
names of the principal contractors, it may be of interest to 
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call attention to some of the main considerations affecting | the station to be operated at 5094 load factor. The whole 


the design. 

The station generates three-phase current at a periodicity 
of 40 complete cycles and a normal voltage of 5,750 volts. 
The steam pressure is 200 lbs. per sq. in. and the steam is 
superheated, the total temperature being practically 570^ F. 

The station is laid out so as to accommodate eventually 
six generating units each of 8,000 kw. continuous capacity 
and 10,000 maximum capacity, or a total capacity of nearly 
50,000 kw. If further extensions are necessary it is intended 
to commence à new engine room. The engine room has so 
far been built for four units, of which three are already 
installed. 

For every two units there will be a boiler house, or three 
boiler houses in all, of which one has so far been completed. 
On each side of each boiler house there are four boilers— 
three of which are capable of driving one generating unit at 
full load—or eight boilers per house. so that eventually 
there will be 24 boilers in the station. 


THE BorLer Hovsk. 
The general arrangement of the boiler bouse consists of 
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| boiler installation is designed so that when working at 


maximum economy the chimney gases are reduced in 
temperature to below 300^ F. 

The coal, which is delivered to the receiving hoppers by 
bottom dumping trucks, first of all goes (1f necessary) 
through a coal breaker and is then lifted by means of a 
Babcock & Wilcox convevor capable of dealing with 40 
tons of coal per hour. It may be recollected that at the 
Carville power station it is possible to run the railway 
sidings right over the boiler houses. On account of the 
configuration of the land at Dunston this was not possible, 
and advantage has been taken of the necessity for a con- 
veyor to instal at the end of the boiler house a large coal 
store capable of accommodating some three weeks' supply 
of coal in addition to that in the bunkers over the boilers 
themselves. The coal store is arranged so as to receive coal 
when desired. from the same conveyor as that which feeds 
the boiler house bunkers. Underneath the coal store there 
is a tunnel in which there are filling hoppers which again 
feed into the same convevor, so that the one conveyor either 
delivers coal direct to the boiler house bunkers or delivers 
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a very roomy basement some 18 ft. 6 in. high, in which the 
ashes are dealt with, and in which ash bunkers are pro- 
vided under each boiler, capable of storing the accumulation 
of ashes of 14 hours working at full load. This means that 
at ordinary load factors each ash bunker need only be 
cleared once in every 24 hours. The ashes are removed by 
trucks which are elevated by electric lifts, and dump the 
ashes into a large overhead ash bunker for each boiler house. 
This ash bunker has a cipacity equivalent to from two to 
three days working of the boiler house and is arranged over 
a railway siding so that ashes may be either taken away bv 
rail or taken by railway trucks to the quay and dumped 
into barges. On the next floor are the boilers themselves. 
The boilers are grouped together in pairs, each boiler having 
its own superheater and economiser, but the gases from 
each pair of boilers are dealt with by one separately driven 
fan and one chimney, both placed immediately over the 
correspondin z boilers. Between the economisers, which are 
arranged overhead in pairs,-and down the centre of the 
boiler house there are placed extensive coal bunkers which 
are capable of holding a week's supply of coal, assuming 


it to the coal store or takes from the coal store up to the 
boiler house bunkers. If it is desired to extend the storage 
capacity this can be done by putting additional floors in the 
coal store, this being of a sufficient height for the purpose. 
As is well known, it is not possible to store any great depth 
of coal in one place owing to the risk of its firing, and the 
storage of coal in layers some 12 ft. deep on « parate floors 
will be a great advantage from this point of view. The coal 
from the boiler house bunkers is lead by vertical gravity 
shoots direct into the boiler receiving hoppers from whence 
it is fed into the boilers by Babcock & Wilcox chain grate 
stokers, the grate area per boiler being 168 sq. ft. The 
economisers, of which there is one to cach boiler, are situate 
at the top of the building, where the fans and fan motors 
are also placed in a well-lighted and roomy economiser 
house. 

The boiler house 1s arranged with a series of galleries at 
different heights for water tenders, and, in order to obtain 
access to the economisers, fan motors, ete.. each mechanical 
stoker and each economiser scraper is driven by a separate 
enclosed electric motor. 


GENERAL ARRANGEMENT OF BUILDINGS. 

The design, as will be seen from the drawings, provides that 
eventually there shall be three end-on boiler houses, each 
with its own coal store on the land side of the engine room. 

The buildings are all steel frame structures, verv little 
brickwork being used at all. All the main switchgear is 
arranged in a separate building some 150 yards away from 
the engine house, thus allowing not only of a very light and 
convenient engine room, but of a switch house from which 
cables can be taken in and out on any side, thereby greatly 
frcilitating future extensions. 


ARRANGEMENT OF UNITS. 


There is one coal store, boiler house and set of coal 
handling plant for each set of eight boilers and one boiler 
house to each two turbo-alternator units. - There is one 
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boiler house. Adjacent to these shops are offices, mess room 
and lavatories for the mechanical engineers in charge of the 
station and the engine room staff. 

What has been aimed at in the design of the engine room 
itself is to have as compact an arrangement of machines as 
possible, so as to facilitate their operation, but at the same 


time to have everything. including all the auxiliary 


machinery, accessible to the overhead crane. This even 
applies to the circulating water sumps, of which there will 
eventually be three, one for every two units. These circu- 
lating water sumps are situated in the engine room, midway 
between each pair of turbines, and go down to a depth some 
30 ft. below the engine room floor level. In each circulating 
water sump there are two main centrifugal pumps, on^ for 
each generating unit, and situated at such a denth that they 
are drowned at all states of the tide. The pumps have 


main steam pipe, feed water pipe, hot well feed pump and | vertical spindles and are driven by electric motors installed 
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set of ash conveying plant for cach set of four boilers. There 
is one economiser end coal shoot for each boiler. 
turbo-alternator unit has its own set of engine room and 
boiler house auxiliaries, supplied. with power from an 
independent “ unit " transformer. 

TuRBINE Room. 

The existing turbine room, which has been built to 
accommodate four turbines, has a railway siding running 
into it right under the overhead crane, which is capable of 
dealing with loads up to 40 tons. Adjacent to the siding is 
a large space situated at ground floor level which can be 
ased for the accommodation of the different paris of a 
turbo-alternator during repairs or overhaul. This space also 
communicates by means of a small overhead crane with the 
fitting and repair shop, which is erected parallel to the first 


TYPE, 
SUPERHEATER AND MECHANICAL 


Each | 


or 6.725 FEET HEATING SURFACE, FITTED WITH 


CHAIN GRATE STOKER. 


| on engin® room floor level. The suction of each circulating 


pump communicates by a 24 in. cast-iron pipe direct with 
the intake sumps at the river. The intake sumps are pro- 
vided with suitable gratings to prevent the introduction of 
foreign matter into the circulating system and in order to 
avoid blocking the condenser tubes, and additional self- 
cleaning screens are provided for each condenser. One salt 
water pump 1s also installed in each sump for supplying 
water for general cleaning purposes. 

Contrary to Continental practice, which in general adopts 
a basement design of engine room with tile or brick floors 
round the turbines, at Dunston the necessary access to the 
turbines themselves is secured by means of an open-work 
cast iron floor plate and galleries. The whole appearance of 


the engine room rM er it is b re" roof lights and large 
Digitized by OOQ C 
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windows running the whole length of the north side is light 
in the extreme. Behind the turbines on the same level and 
between them and the boiler house are the feed pumps, 
hot-wells, water-meters, etc., these being arranged to be 
operated by the turbine drivers. Beneath this pump 
gallery are various smaller pumps, etc., on the same base- 
ment level are the condensers and electrically driven air 
pumps. The feed pump exhausts can be taken either to the 
hotwell tanks or to the water softener, or direct to atmos- 
phere. 
Tut TURBINES. 

Two of the turbo sets at present installed are of the 
Allgemeine Electricitats Gesellschaft impulse type, and one 
is of the two cylinder Brown Boveri Parsons type. 

THE ALTERNATORS. 

The alternators are designed to stand the severest short 
circuits which are likely to come upon them in practice. 
The exciters are arranged on the ends of the alternator 


shafts. Special mention may be made of the ventilation, for | 


alternators running at the high speed neces- 
sary for direct coupling to the turbines are so 
comparatively small to their output that special 
means have been taken to ventilate them. 
The arrangement adopted in many stations has 
been to instal fans specially drawing in the air 
from outside the buildings so as to ensure at 
all times a supply of cold air. This is the ar- 
rangement at Carville. At Dunston the fans 
are on the alternator motors themselves, but 
the air is drawn in through special filters, there 
being a separate duct and filter for each alter- 
nator. Further, at Dunston the outlet air duct: 
from the alternator cre so arranged that the hot 
air can either be discharged direct outside the 
building or into the engine room, thus making 
it possible to control the temperature of the 
engine room at will. 
AUXILIARIES AND STATION SUPPLY. 

Three-phase current is used at 440 volts 
throughout the station for motive power: the 
motor driven auxiliaries belonging to each 
unit are normally fed from a separate 500 kw. 

‘ unit" step-down transformer installed in a 
fireproof compartment opposite each altcrnator. 
The primary of the transformer is directly 
connected, through switches, to the main 
terminals of its own alternator so that the 
auxiliaries are supplied even if the main alter- 
nator switch be off. In addition to th + separ- 
ate low tension three-phase circuits, for cach 
unit, there is a common low tension threc-phaso 
system fed from the main high tension bus- 
bars in the switch-house through two £00 kw. 
three-phase step-down transformers, which 
supply a set of low tension bus- bars placed 
in an enclosed gallery in the engine room. A 
supply can be given for starting up from these 
bus-bars to the auxiliaries belonging to each 
unit; normally these bus-bars only supply the 
motor generators, rotary converter and isolated 
motors, such as crane motors, throughout the 
works. The fields of the exciters can be separ- 
ately excited. Two 50 kw. motor generators 
provide a supply of direct current at 100 volts 
for lighting the station and charging the station 
battery, which is kept in circuit to ensure an absolutely | 
independent supply of lighting. A smaller motor generator | 
is also used for charging two control batteries used for 
operating the high tension switchgear. There are three 
batteries in all, the larger for hghting, giving 1,000 amps. 
for one hour, the two smaller 100 amps, each. A 250 kw. 
rotary converter supplies the power for the electric loco- 
motives. 

SWITCHGEAR. 

The switchgear arrangements at Dunston are, perhaps, 
the most interesting part of the station, showing as they do, 
a distinct advance upon previous practice. 

Instead of the usual elaborate switchboard, which forms 
a striking feature of most power house engine rooms, as at 
Carville, for example, the Dunston engine room contains 
practically no high tension switchgear or electrical instru- 
ments at all. With the exception of certain unobtrusive 
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high tension panels of “ Ironclad " type controlling the 
' unit " transformers which supply the auxiliaries belonging 
to each generating unit, and an indicating wall ammeter for 
each generator, the high tension gear and instruments are 
installed in a separate switch house 150 yards away from 
the engine room, where are placed both the main switches 
themselves and the operator and board controlling them. 

There 1s, however, in the engine room near each generator 
a set of emergency gear for tripping the main high tension 
generator switches in the switch house, with which is inte1- 
locked a field switch. Apart from these and the direct cur- 
rent gear for motor generators, there are practically no 
electrical connections or cables visible at all, proper ducts, 
etc., for the whole of the main cable wiring having been 
provided for in advance and so hidden. 

The switehgear may be conveniently scparated under the 
follewing heads :— 

The Control Boards in the control room for operating the 
high tension switchgear in the switch house and engine room. 


BUS-BAR SECTIONISING SWITCH. 


30,000 K.W. 


Main high tension Switchgear in the switch house control , 
ling the generators, fecders, main bus-bars, and the station 
power and lighting transformers. 

High tension Switchgear in the engine room for controlling 
the ** unit " transformers in the engine room. 

The low tension three-phase gear in the engine room, con- 
trolling the auxiliaries, and direct current switchgear for 
exciting, lighting and battery charging and locomotive 
driving. 

Tug Switcu-House. 

The switch-house is a building with concrete roof 135 ft. 
long by 33 ft. broad by 32 ft. high. It has two floors and 1s 
divided into two divisions. The front of the building con- 
tains on the ground floor the offices, lavatories. ete., for the 
control room engineer, the control room itself, containing 
the gig, boards being on Uis first E floor i in this Dining. 
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devoted to the switchgear itself, the main oil break switches 
and bus-bars being on the upper floor, the isolating 
switches, current and potential transformers, etc., being in 
brickwork cells on the lower floor. The bare high tension 
connections between main switches and bus-bars, etc., are 
on the underside of the roof of the lower room, in full view 
and accessible from the lower room with ladders, but 
absolutely out of reach of accidental contact. 


THE Contro.t Room. 

The control room is a well-lighted apartment, 40 ft. by 
30 ft., with part glass roof. It is mainly occupied by the 
semi-circular switchboard (for feeders), and the smaller 
board for generators. The operating board of black slate is 
divided into sections, the generator and transformer panels 
and bus-bar switches being placed separately from those 
controlling the feeders. With a view to simplicity and 
facility for extensions the various operating panels are 
arranged so. that it may be possible at any time to change 
the particular feeder controlled by any individual operating 
panel. The control gear is operated by means of direc: 
current at a pressure of 100 volts from two small batteries 
specially e for this purpose. 


SwircH Room. 


The switch room itself has two storeys ; access is obtained 
to the upper storey through an iron door leading from the 
control room, to the lower storey from the passage way 
under the control room. The bus-bars and main oil break 
switches are in the upper storey, the connections and 
isolating switches and current and potential transformers 
in the lower storey. The cables from separate generators or 
feeders are brought up through the ground into separate 
brickwork cells opening on to the central passage way in the 
lower chamber, by an expanded metal door. From the 
three-way dividing boxes the three single connections pass 
through the wall to a brickwork cell on the other side, which 
is accessible, by means of expanded metal doors, from the 
outer passages, running the length of the lower chamber. 
Each of these latter cells contain three single-pole main 
isolating switches as well as isolating switches for the 
potential transformers which are placed on the ground 
below in a small brick cell, protected by sheet iron doors. 
From the main isolating switches the three connections are 
taken up through expansion joints and current trans- 
formers to the bottom connection of the main oil break 
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GENERATOR PANELS. 

Each generator panel has a main ammeter and voltmeter 
power factor, indicator, indicating watt meter, field ammeter 
integrating wattmeter, etc. It has also a switch for con- 
trolling the governor of the turbine and a rheostat hand- 
wheel in front as well as a telegraph to each generator. At 
each end of the generator board is a synchronising panel 
with rotary synchronoscope. Each feeder panel on the 
feeder control board has a separate set of instruments and 
a set of synchronising and voltmeter plugs for synchronising 
any other generating station with the machines at Dunston. 
The feeders are protected with Merz-Price balanced pro- 
tective year. Both the feeder and generator panels have 
chop-over control switches arranged to make or break the 
main oil break switch immediately contact is made. The 
position of the main oil break switch is indicated by the 
lighting of a red or blue lamp, and the operation last per- 
formed is automatically indicated by the position of a small 
coloured pin on the switch handle. 
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switch in the ceiling, the ‘switchtitself! being? placed in 
the upper storey. 

In the upper room three moulded stone tables run 
parallel to each other along the room, being continuous 
except for a division of some 6 ft. of 7 ft. in the middle. The 
main 6,000 volt bus-bars rest upon insulators on the central 
table, which is 5 ft. high and are protected by expanded 
metal screens running up to the ceiling for the whole length, 
thus forming a cage in which the bus-bars are placed and 
are visible for their whole length, but are inaccessible until 
the screens are removed. The bus-bars are divided in the 
middle of the room by means of a main oil break switch, 
capable of carrying 20,000 kw. continuously and opening 
under any load likely to be met with. On the two side tables 
are fixed the oil break switches, the left side of the room 
being entirely devoted to feeders. As stated above, the three 
connections from the oil break switch to the bus-bars are 


| carried along the ceiling of the chamber below and are 


brought up through three separate bus-bar isolating 
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switches underneath the bus-bar table to the lower side of 
the bus-bar holding-down bolt. 

The main oil break switches are of the British Thomson- 
Houston Company’s type. Each of the three cylinders 
containing the actual switch is in a separate cell, and in 
front of each cell is a hinged “‘ uacolite ” door to allow the 
escape of hot air, etc., when necessary. The motors operating 
the switches are arranged to wind up a spring immediately 
the switch has operated, so that the make or break is 
instantaneous on the closing of the control switch on the 
control board. Each oil break switch can be made “ dead ” 
by means of isolating switches, there being one set for 
isolating it from the bus-bar and one for isolating it from 
the incoming cables. The bus-bar isolating switches are 
situate under the bus-bar table in the ceiling of the lower 
chamber, but the handles operating them are in the upper 
chamber on the side of the bus-bar table, each one being 
exactly opposite its own main switch. As stated, the 
isolating switches for cutting off the main switch from the 
cables are situate in the lower chamber. All the high tension 
panels are provided with balanced protective gear. There is 
an air compressor and set of compressor piping throughout 
the switch-house for cleaning purposes. 

In addition to the switchgear already described, there is 
in the engine room a neutral isolating switch for each 
generator and a set of emergency tripping gear, by which, in 
case of urgent necessity, the main generator oil break 
switch in the switch house can be operated from the engine 
room. On the wall of the engine room opposite each genera- 
tor there is an indicating ammeter, and each generator also 
has its own “ unit" transforming set in the transformer 
annexe. The leads for these transformers do not pass 
through the switch house, but are taken directly from the 
generator terminals through “‘ Ironclad " switchgear of the 
Reyrolle type which is placed in chambers on the northern 
side of the engine room. 

The direct current switchgear principally consist of a 500 
volt traction board and a 100 volt power and lighting board, 
as well as the main lighting distribution fuse board. The 
main direct current switchboard with the motor generators 
18 situate in the corner of the engine room. 

The following tables give the principal particulars of 
plant installed :— 


BOILER EQUIPMENT. 
Contractors : Babcock & Wilcox. 


BOILERS. 


Number of boilers installed .. "s — NR. 

Type of boilers - ga T .. Water tube (Bab- 
cock & Wilcox 
marine). 

.. 6,725 sq. ft. 

. 1,156 sq. ft. 
. Return tube. 


Heating surface of boiler 
Heating surface of superheater 
Type of superheater .. 


Type of grate .. .. Chain grate. 
Grate area (per boiler) .. 168 sq. ft. 
Heatin surface of economiser (per boiler) .. 2,880 sq. ft. 
Typeo draught 2i T . Induced. 
Normal working steam pressure  .. .. 200 lbs. per sq. in. 
Normal evaporation per hour per boiler .. 30,000 lbs. 
Maximum evaporation per hour per boiler — 37,500 lbs. 
AUXILIARY MOTORS. 

Fans .. 4- 65 h.p. 
Econo misers .. R- 3 h.p. 
Stoker motors .. 8-3 b.p. 
Ash hoists ; .. 2- *10 h.p. 
Crane hoisting motor . 20 h.p. 

» traversing motor es T ar 

» travelling motor Ex dus ce 20 us 
Auxiliary hoist E E - .. 20 ss 
Coal Conveyor motor au - .. ^: ES 
Coal breaker motor .. $e 00 <5 

AUXHYARY Svein Pier 

Number of feed pumps - ps T 
Tvpe of feed pumps .. Clarke Chapman. 
Maximum capacity per hour each . 200,000 lbs. 


Disposal of feed pump exhaust steam . Into hotwell tanks. 


METHOD OF HANDLING COAL. 


Hoppers under railway siding from which an elevator delivers 
either into coal store or into bunkers above boilers. 


METHOD OF HANDLING ASHES. 


By small trucks elevated in two hoists and discharging into a 
large receiving hopper. from which, when a quantity of ashes has 


accumulated, they are discharged through a shoot into railway 
trucks below. 
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MAIN GENERATING UNITS. 


Contractors . A.E.G. `.. Brown Boveri & 
Co. 
No. of sets by each contractor.. 2.. sec wh 
Output of cach set (at maximum 
economy) .. 6,500 kw. .. 6,250 kw. 
Output of each set (overload). 9,000 kw. .. 4,000 kw. 
Speed : 1,200 r.p. m. 1,200 r.p. m. 
TURBINES. 
Makers . A. E.G. .. Richardsons, 
^. Westgarth & Co. 
Number of machines by each | 
maker.. is 56 ps dee s^ E l 
Type  .. js .. AEG, 2 cylinder Parsons 
Type of bladin s .. Impulse .. Reaction. 
Construction of rotor .. . Wheels . Drum. 
Arrangement of steam passage Single flow H.P. cylinder, sin- . 
gle flow low pres- . 
sure. Side 
part single flow. 
Cylinder, part | 
| double flow. 
Specified steam pressure . 190 lbs. per 
sq. in. |. .. 190 lbs. per sq. in. 
Bpecitied superheat (normal) .. 190? F. . 190° F. 
CONDENSING PLANT. 
Makere of condensers .. A. E.G. . Richardsous, 
| did & Co 
No. of condensers : T. 


Surface of each condenser 
No. of tubes ,, és 
Arrangements of water passage 


: 17,760 aq. ft: 13,000 sq! ft. 
4,162 .. 4,720. P 
Go & return '' Contraflo." <- 


No. and type of air pumps . 2-2 Throw 1-3 Throw Ed 
A. E.G. wards with Par- 
compounds sons augmentor. 
pumps .. 

Speed of air pump . 200 r.p. m. 150 r.p. m 


Method of drive of pump 


60 h.p. motor 60 h.p. motor. 
No. and make of circulating 


pumps . 2 Sulzer .. 1 Greenwood & 
Batley. 
Speed of circulating pumps .. 390 r.p.m. — 600 r.p. m. 


Method of drive 
pumps 


eee 


: 3-phase mtr. 3-phase motor. 


Normal power required — .. 73 bhp. .. 165 b.h.p. 
ALTERNATORS. 
Makers . A.E.G. . Brown Boveri & 
Co. 
Continuous safe output . 8,000 k.v.a. 7,000 k.v.a 
Maximum output for one hour 10.000 k.v.a. 7.800 k.v.a 
Corresponding power factor (at 
continuous and maximum 
load) .. » v X EE 9. 
Voltage .. , . 5,150 5,750. 
SWITCHGEAR. 
Main Hian TENSION GEAR. 
Contractors .. a a Us . The Bntish Thomson- 
Houston Co., Ltd. 
Bus-bars" .. . 3 (each of 21 sq. in sec. 
Voltage ; .. 5,750 
Generator Panels . 1,200 os capacity. 
Feeder panels : ee .. 500 is 
Step-up transformer panels. . 1200 ,, 55 
Bus-bar section panel . 9,000  ,, is 


Power and lightin transformer panels 

Maker and type of indicating instruments British  Thomson- 
Houston Co. Hori- 
zontal edgewise type 

British Thomson- 

Houston Co., Switch- 
board ty 

. The Chadburn Ship 
Telegraph Co. 

Maker of balanced protective gear .. A. Reyrolle & Co. 

Maker of loud spoakine telephones : Alfred Graham & Co. 


TRACTION RoTARY CONVERTER. 


Maker and type of recording instruments 


Maker of telegraphs 


Maker . The British Westing- 
house Electric & 
Manufacturing Co., 
Ltd 

Output (full load) .. . 200 kw. 


Overload : 25 % for 2 hours. 
Speed at a frequency of 40 ey cles per sec. 800 r. p.m. 
Combined dni guaranteed: — 


Fullload . nr .. 91:0 9 

1 o des zu - T ins 80-9 % 

4 3j^. eei - s M: .. 87T:5 % 
: 812 92 


. 6- phase ball bearing, 
self-starting. 
. 500 to 550 d.c. 
. 3-phase oil insulated, 
naturally cooled. 
440 between phases. 


LIGHTING Morok GENERAR (Two). 

Output (full load) .. . 50 kw. 

Speed at a frequency of 40 cylces per sec. 775 r. p.m. 
Peripheral speed of commutator .. . 2,980 ft. per min. 
Efficiency guaranteed : — 


i ws du 
Type of rotary 
Terminal voltage 


Type of transformer 


Primary voltage 
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At full load 


vs T . 7855 4o 
SPP y » B se ae 7809 95 
Ath — g M 2 . 7425 9, 
“tt | . 62:0 % 


CONTROL BATTERY CHARGING MOTOR GENERATOR. 
Output (full load) .. TA m .. 9 kw. 
Speed at a fre,uency of 40 cycles per sec. 790 r.p. m. 
SECONDARY BATTERIES. 
Lighting Battery :-— 
Efficiency yuaranteed when discharge 
at the l hour rate es i .. 72 95 in watt-hours. 
Dimensions of each positive plate . 16} by 20 in. 
Dimensions of cach negative plate .. 16} by 20 in. 
Number of plates T st .. 19. 
One hour rato of discharge . 1,000 amps. at 100 
volts. 
Control Batteries (two) : — 
Efficiency guaranteed when discharge 


at the 1 hour rate .. 72 % in watt-hours. 


Dimensions of cach positive plate . 7 by 12 in. 

Dimensions of each negative plate .. 7 by 12 in. 

*umber of plates - .. 9 (4 positives and 5 
negatives). 


One hour rate of discharge | . 100 amps.[at 100 volte. 


ELECTRIC SMELTING IN NORWAY. 


The report. of the Swedish “ Jernkontoret," or Iron and 
Nteel Instituie, for 1910 contains the following particulars 
of the result of the experiments made at Trollhátten in 
the smelting of iron ore by electricity provided at a cheap 
r:ie from the Government works. The plant cost £17,800. 
Smeltiug operations were commenced on November 15, 
1910. The rcsults obtained, says the report, show definitely 
that the question of smelting iron ore by electricity is solved 
even irom the economical standpoint, on condition that 
electricity is provided at low rates. Better results are to 
bs expected if arrangements are made for a more effective 
circulation of gas, and it seems probable that this is feasible. 
So far it appears that the experiment has paid expenses. 
and that in the present year better results are expected, 

After October, 1912, the Government intend to raise 
the charge for the supply of electricity. The Committee 
estimate that the smelting works cannot be a commercial 


success if tle price exceeds the present rate of 40 kronor | 


(£2 4s. 5d.) per kilowatt per annum. The Government 
have offered to supply 6,000 electric horse-power for 10 
vears at 40 kronor per kilowatt, and for the following 10 
vears at 45 kronor. The question of continuing the ex- 
perin.ent under these conditions is now awaiting the 
Mociety's decision. 

During the five months of operation 29 consignments 
of ore were used. The result of the operations was 413 
kilograms. of charcoal per ton of iron, and the consumption 
of electricity was 1 kilowatt per year for four tons. It 
was found on analvsis that the electric product was prac- 
ticallv free fron remains of ores and cinders and oxidized 
iron taken up again by the furnace blasts. Silica-bearing 
electric iron is too slow for the Martin steel furnaces, as 
the want of oxygen makes itself felt. Foreign firms have 
reported that wire made from electric iron is fully as good 
as other qualities. Experiments have been made with 
gatit factory results at the works of Fagersta, Eskilstuna, 
Hagfors and Munkfors. 

The above statements have called forth a rejoinder in 


the Swedish Press to the effect that even if the gas is better. 


related there will be no advantage over smelting with 
ordinary coal; that there is an immense and wasteful con- 
sumption of electric energy; and that the result is not 
more than three tons per h.p. It is, of course, possible at 
Trotlhatten, where electricity is provided cheaply, to smelt 
the iron without loss, but, says the writer, it is useless to 
talk of competing with coal smelted iron. The electric 
smelting cannot be made to pay where electric energy costs 
more than 36 kr. per h.p. The only place where electric 
power could be spared at so low a price is in the north, 
and there is a danger that the Grangesberg Company may 
smelt iron ore and export it to England; the freight to 
South Sweden would be prohibitive. 

The direc tor of the works admits in reply that it would 
certainly not be possible, where there is a great demand 
for electric force for lighting, etc., to supply cheap elec- 
tricity for smelting purposes, but in the north of Sweden, 
where there is aa immense reserve of water power and 
great deposits of high grade ore, the new process ought to 
be profitable. 


A NEW TYPE OF ELECTRIC FURNACE. 

At the recent: meeting of the American Electrochemical 
Socicty in New York, Mr. Carl Hering described a new 
electromagnetic phenomenon which he has named the 
“ squirt phenomenon " and which he is using as the basis 
of a new type of electric furnace, for which he claims it is 
particularly well adapted. This new phenomenon is as 
follows : If an electric current is passed lengthwise through 
a liquid conductor, like a molten metal which is confined 
in a tube or hole closed at the bottom by the electrode, 
and opening at the top into a bath of the molten material— 
then the liquid in the hole will be squirted out axiallv 
quite forcibly through the central part of the open end, 
and other liquid will be forcibly sucked down into the 
hole around its periphery, provided the relation of the 
current to the cross section of the liquid conductor is 
sufficiently great. It may be said to be a valveless pump 
circulating the liquid rapidly throughout the hole. 

If this hole is located in the bottom of a crucible or 
hearth and is so proportioned that the current will produce 
the necessary heat in the material in it, by virtue of its 
electrical resistance, the device will constitute a new kind 
of furnace, in which the liquid in the hole constitutes the 
resister ; it may be said to be a furnace with a “ flowing 
resister." The cooler liquid material flows down into 
this hole near the circumference, becomes heated by the 
current and is then at once expelled with considerable 
force to the top of the bath, where, in the case of the 
refining of steel, it comes into direct and intimate contact 
with the blanket of slag which takes up the impurities 
mechanically and chemically. In the furnace there are, 
of course, two such flowing resisters, one for each electrode. 

The chief claims made for furnaces based on this prin- 
ciple are : greater heat economy, as the heat is all generated 
directly where it is wanted, without waste ; much greater 
rapidity of refining, when the furnace is intended for steel 
refining, on account of the enormous and continually 
changing surface exposed to slag action; hence greater 
furnace capacity per day and greater heat economy, due 
to the shorter time of treatment; great homogeneity of 
the product due to the very rapid circulation ; cheapness 
of construction, as the furnace consists merely of two 
holes in the bottom of a hearth, plugged with the two 
electrodes; no unnecessarily high temperatures with 
their attending heat losses ; no consumption of electrodes 
with its attending costs; case and nicety of regulation ; 
no machinery for regulating an arc; applicability also to 
zinc and arsenic ores, glass, etc.; adaptability to being 
added to existing open-hearth furnaces or pots ; possibility 
of adding fuel heat at the top of the lower temperatures ; 
an arc may be added if desired ; etc. 

The force which produces this squirting action is caused 
by the so-called ‘ pinch effect," described by the author 
some years ago, which is a radial force tending to contract 
the cross section of a conductor as though it were being 
pinched or squeezed ; in the squirting phenomenon this 
radial force is made use of to produce a pressure at the centre 
and a suction at the circumference, which in turn produce 
the upward and downward flows of the liquid. The forces 
were found to be surprisingly great, hence the heating 
may he made to be very rapid, as the heated liquids are 
expelled very quickly, the particles of the material being 
in the hole only à moment, probably not more than a 


second or two. Trial furnaces have operated very success- 
fullv. | 


BRUCE PEEBLES ANNUAL OUTING. 


The employees of Messrs. Bruce Peebles & Company, 
Ltd., selected Crieff this year as the site for their annual 
outing, and the choice was a happy one. Favoured by the 
finest of weather, and in the best of spirits, a party num- 
bering over 400 left Edinburgh soon after 7 in the morning. 
Thanks to the committee who had the arrangements in 
hand, the wants of the party were carefully considered and 
every provision was made for the sustenance of the inner 
man. Sports—and prizes—drives, walks, golf, ete., were 
enjoyed to the full. Lunch and tea were served in the 
Porteous Hall, the partv returning to Edinburgh late in the 
evening. Altogether this was one of the most successful of 
Bruce Peebles many. picnics. 
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The Education and Training of Engineers. 


(Continued from page 9). 

Mr. Jonn MITCHELL MONCRIEFF, M.Inst.C.E., asked 
what ought the student to learn during the period of 
workshop training, and how does the knowledge to be 
gained during this period bear upon subsequent practical 
work in other branches of engineering than those concerned 
with the construction of machinery ? 

In dealing with this question he said it is only possible to 
touch upon some of the more important points. The student 
will, or ought to, learn the value of discipline and the 
necessity of order, punctuality and continuity in work. 
He will acquire a personal knowledge of the various 
materials used in the manufacture of machinery, which is 
entirely different from anything which can be obtained 
by any amount of reading or laboratory work. He will 
learn the use of hand and machine tools, and how much 
ought reasonably to be done in a given time with their aid 
under ordinary commercial working conditions. He will see 
the order in and foresight with which work is distributed 
throughout the shops so as to ensure that the whole, 
though composed of innumerable units, shall all work to 
one common end with due regard to economy. 

By working at the vice, the lathe, the pattern-maker’s 
bench, in the smithy, in the foundry, or in the boiler shop 
or bridge yard, he will learn the various processes through 
which work passes, and he should become imbued not only 
with the scientific side, but, at this stage, still more 
importantly with the commercial side of engineering 
work. By working side by side with workmen he will 
have the opportunity of studying their characters and 
modes of thought, what a man may reasonably be expected 
to do, and also what it would be foolish to require of him. 
The student in the works should also begin to learn some of 
the limitations of the application of science to practical 
work. If his mind be of true engineering bent he will 
unconsciously acquire a knowledge of the relative pro- 
portions of details of machinery and structures, and his 
eye and mind will be trained by the daily study of work 
which embodies the accumulated experience and extended 
study of others who are preceding him in the same walk 
of life. 

A period of training in the practical side of mechanical 
engineering will impress on the student the great im- 
portance of accuracy. If a youth be trained originally to 
appreciate the importance of a hundredth of an inch, he 
can easily be trained subsequently to deal with coarser 
measures. By working actually at vice or bench or machine 
in à dividend-earning concern, the student is brought into 
personal touch with the money value of time, labour and 
plant. A thorough grounding in all this valuable experience 
and knowledge is to be gained within the gates of a 
mechanical or structural engineering concern, and all 
within an area of comparatively limited extent. 

What important engineering work was ever carried out 
without the use of mechanical appliances ? What can be 
expected of a designer of machinery, ships, bridges, struc- 
tural steel and ironwork, waterworks, gas-works, electric 
plant, or any other of the varied productions of engineering, 
if he has no mechanical training? The answer may be 
given in the words of a works manager, who criticised 
the design of some of the details of dock-gates which his 
firm were carrying out to a consulting engineer's designs, 
as follows: “ The work night almost as well have been 
made of solid silver." 

Professor JOHN JoskePH WeELcH, M.Sc, M.Inst.C.E., 
said : 

It is admitted that a practical course of considerable 
duration under commercial conditions is necessary to the 
complete training of a student who desires to become fully 
equipped for entry into any one of the branches of engineer- 
ing, although possibly in these days the fact requires 
somewhat more emphasis than was formerly necessary. 
In attempting to appraise the value of this preliminary 
training, it seems convenient to consider separately the 
case of those students who intend following up what 
may be summarised as general mechanical engineering, 
and those who intend to devote themselves to branches of 
engineering in which machinery is not so extensively 
employed. 


Dealing with the former case first, the student may, 
immediately after the period of preliminary training, 
desire to take up his college work, or he may continue his 
practical training in an office. In each case he would find 
the introductory workshop course helpful. Tf, on the 
other hand, the student after his preliminary course 
goes into an office, he will, in all probability be carly 
introduced to specifications of work, and here again he 
will find his early experience useful in understanding tlic 
terms used. Or he may be employed drawing out details 
and fixing sizes, and his work at the shop will enable him 
to appreciate dimensions and proportions much better 
than he could hope to do without that experience. Further, 
the lad who enters the works at a comparatively early 
age, gets into closer contact with the workman, and the 
workman seems more willing to teach him at that stace 
than after the college period is passed. This close association 
in the works enables the student to gain the point of view 
of the artisan, a point of some importance to those who 
may subsequently be placed in charge of men. 

The length of training recommended by the Committec 
of this Institution seems adequately to meet all require- 
ments ; and it has been found that periods very materially 
in excess of one year, interposed between school and college, 
tend to make it difficult for the student to pick up again 
the threads of his interrupted mathematical and other 
theoretical studies. 

Considering next the case of “ Civil” engineers and 
others not so closely associated with the design and care 

f machinery, remembering the increasing use of plant 
nd machinery of all kinds in all branches of engineering, 
it seems that in this case also a preliminary workshop train- 
ing must be of very distinct use. 

Mr. W. B. WonrHiNGTON did not see what was to be 
gained by attempting to standardise the whole of engineer- 
ing education as it varied so greatly. 

Sir ALEXANDER BINNIE had not the slightest doubt 
that engineering education had improved enormously 
during the past twenty or thirty years, but the result was 
that most young men were fully qualified from the academic 
point of view, but were not cognisant of ordinary outside 
things of the world. 


SECTION IL—SCIENTIFIC TRAINING. 
The Value of a University Degree. 


Professor STEPHEN MitTcHEL Dixon, M.A., B.A.. 
M. Inst. C.E., said : 
The competent engineer is one who can deal effectively 
with materials and men. While it cannot be claimed that 
3 or 4 years' good work at an engineering school gives this 
competence, still it can be shown that for the ordinary 
man it is the best method of obtaining the necessary pre- 
liminary training, and so the University degree becomes 
the first step of a long ladder leading to eminence in the 
profession. mE Ea 
The unique position held by The Institution of Civil 
Engineers in this country would have seemed favourable to 
the early systematising of engineering education, but for- 
tunately this has not happened. By wise encouragement, the 
individual efforts of those seriously interested in engineering 
education have achieved solutions of the problems involved, 
and the experience gained by others should enable us to 
choose methods giving the best results. Moreover, the evils 
due to a too early standardisation, which would have given 
a cramped and narrow system, have been avoided. If we 
examine the courses which at present lead to degrees in 
engineering science we see the results of this policy. It will 
be seen that a broad and sound training in the underlying 
principles, education in its true sense, and not the mere 
imparting of information, have been the objects sought. 
A liberal education is essential: literature, history, 
philosophy, all subjects which tend to broaden a man's 
outlook, should be studied, and this 1s even more necessary 
in the case of engineering students than in the case of those 
who intend to follow other professions. We take it for 
granted that the successful man in any other of the pro- 
fessions will be one who has already made his mark at the 
University, and it is certain that the success-in-a great 


. 
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measure is due to the trained ability which enables the 
possessor to influence his fellow-men. | 

At present the University method is recognised as the 
only generally applicable method in every country but our 
own. The objections to the system in this country may be 
f>und stated by two classes of engineers: those who have 
in their early days entered University courses and then 
dropped them before grasping the meaning of the instruc- 
tion offered, and those who have risen to eminence in their 
profession before University training in. this country 
became general. The former are answered by the fable of 
ZEsop of the fox who tried to make the best of a serious 
accident ; the latter are reminded that competition in the 
profession is becoming keener every day. 

In arranging this discussion on engineering education 
by members of the profession who have already attained 
eminence in its practice, the Council of the Institution had 
evidently in view the one difficulty which exists for the 
moment in England. While in other professions a Univer- 
sity degree is regarded as the first requisite, and so leads 
directly to employment, there is still a feeling in some 
quarters that the University graduate is rather in the way 
in an engineer's office. Matters, however, in this way are 
improving. Once engineering firms recognise the advan- 
tage of having assistants thoroughly trained in the prin- 
ciples underlying practice, and whose training also specially 
fits them for adopting new ideas rapidly, they will be only 
too glad to co-operate with the Universities in completing 
the education of the engineer. 


Professor CHARLES FREWEN JENKIN, M.A., M. Inst. C.E., 
said : 

In order to estimate the value of a degree in engineering 
science it is necessary to understand clearly what the 
possession of the degree means. It means that the graduate 
has spent some years in passing through a carefully arranged 
course of study in those fundamental subjects which should 
form the basis of engineering education, and also that he 
las attained a certain standard of proficiency in them, as 
far as that can be tested by examinations. 

That an examination is in general, a poor expedient for 
ascertaining a student's proficiency is becoming more 
widely recognised every day; it is, however, less unsatis- 
factory when held on the completion of a definite course 
of study than when it is used as a test for general scientific 
knowledge. Further, the degree course contains much 
that cannot be included in the examination at all; for 
example, much of the student's time is spent in the labora- 
tory learning how to measure accurately all sorts of physical 
quantities, and to carry our tests on all sorts of machines 
—steam, electric, hydraulic, etc. 

The value of à degree may be considered from another 
point of view. What training is best for the boy when he 
leaves school—best in a wide sense ; is it better for him to 
go to college or not, for this is what the degree implies. 
To spend some years at a University is an education in 
itself and will be a permanent asset in the boy's life. 

If the engineering profession is to be brought under 
State control, as medicine is, and also the law—in a modified 
sense—it would appear to be wise to make the basis of 
qualification as broad as possible by recognising the 
engineering degrees of the Universities as a necessary 
qualification, rather than a certificate by a single institution, 
even though that institution were our own. 

An engineering degree, then, may be looked at in three 
hghts: As a guarantee that the holder has had the best 
theoretical training and has profited to some extent there- 
by ; as the final step in that type of liberal education at the 
Universities of which England is justly proud ; as a broad 
basis on which State recognition of our profession may be 
founded. 

Professor FLEMING considered that the value of a degree 
was very small. They should have more viva voce examina- 
tion and practical examinations in laboratories, and 
diplomas should be substituted for degrees. 


Col. B. R. Warp said that from his own experience as a 
military engineer and as a teacher of cadets he considered 
that a sound general education was of the greatest value. 
Engineering itself was only one-half of the engineering 
profession. The vital matter of dealing with men was the 
other half and that needed a study on the literary and 
historical side as well as on the scientific side. They must 
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not lay too much stress on the technical side of the pro- 
fession. 

Mr. JAMES GLOVER considered that a degree was a 
tremendous asset in after life as it showed that a student 
had applied himself to a certain kind of work for a certain 
time and that he had been able to perform a certain amount 
of that work in a given time. 

Professor SyLvaNus THOMPSON said that they laughed 
at the. Germans for their love of titles, but they were 
suffering from another form of the same disease in running 
after degrees in order to have strings of letters following 
their names. That was a national failing and a national 
curse. The superstition of the value of these letters was 
diverting young men from the real line of education and 
the harm it was doing to higher education could not be 
told in a few sentences. A diploma of the Royal School of 
Mines ought to have in mining engineering circles ten 
times the weight of a B.A., M.A., or B.Sc. degree. 


The Position and Uses of Engineering 
Laboratories. 


Professor WILLIAM Ernest Datspy, M.A., B.Sc. 
M. Inst. C.E., said the outstanding feature of our modern 
system of scientific education is the laboratory, which is 
now recognised as an essential instrument in all branches 
of scientific education. 

From the point of view of teaching, the individual 
items of the apparatus provided should be numerous, 
typical and small, so that there may be plenty of experi- 
ments for small groups of students to carry out for them- 
selves. For example, five 20 h.p. steam-engines, each 
properly equipped with measuring apparatus, are better 
than one 100 h.p. engine. Later in the course, a student 
may form one of a large group testing a large steam-engine, 
but his early work on the smaller plant will enable him to 
perform his part with a comprehensive knowledge of what 
is being done by the other members of the group. He will 
thus do the work more intelligently. 

In an engineering laboratory the students must do the 
job and not look on while the job is being done by the 
professor on a large and expensive piece of apparatus too 
costly to be entrusted to them. 

From the point of view of research, the chief provision 
to be made is space, time and a workshop in which apparatus 
can be made, to supplement the apparatus often of an ex- 
pensive kind provided for research. Any of the apparatus 
provided for the instructional course may, from time to 
time, be made the subject of a special investigation ; but, 
in such an event, it must be withdrawn temporarily from 
the routine work of the laboratory. = 

The equipment of an engineering laboratory cannot be 
specified without a clear idea of what it is that we aim to 
teach. The fundamental principles upon which engineering 
practice is based are few in number, but their applications 
are almost infinite. A principle can only be thoroughy 
grasped through a study of its applications. Hence to 
engineering students a principle should be taught by means 
of applications selected from those which have a bearing 
upon engineering. 

All students of engineering should gain some familiarity 
with the physical properties of steam and gases and with 
the materials of construction. There should be a complete 
equipment of small testing machines in order to provide 
for numerous individual experiments. simultaneously, 
together with some large machines for research work. 

The fundamental principles of thermo-dynamics should 
be taught through their applhcations to estimate the 
efficiency of heat motors of al] kinds. There should be a full 
equipment of heat motors, each motor being small enough 
to be entrusted to a group of two or three students, together 
with a few large engines and typical steam plant for the 
more extended study of the subject. 

Professor JouN GoopMAN, M. Inst. C.E., said: 

The engineering laboratory affords the studentt an ex- 
cellent training in the carrying out of experiments for the 
purpose of obtaining accurate data, and he cannot fail to 
be early impressed with the paramount importance of keep- 
ing all the conditions of the test constant except the two 
variables under consideration. He, moreover, discovers 
that absolute accuracy in data is rarely, if ever, attainable 
and therefore the use of many significant figures is not 
only absurd but tends to:deception. 
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In certain cases the laboratory work is valuable in show- 
ing how far theory and experiment agree, but great care 
is necessary in order to prevent students jumping to the 
conclusion that there is actual disagreement because their own 
imperfect, inaccurate experiments do not give the results 
that the theoretical treatment would lead them to expect. 
It is, however, believed that it is a mistake in the first 
instance to insist on students worrying about minute 
accuracy. 

The aim should be to make all apparatus as simple as 
possible, and each piece should be designed to bring out 
clearly one particular point, all unnecessary complication 
being dispensed with. Distinction must always be drawn 
between apparatus which may be used by the staff for their 
own education and for research work and that required 
exclusively for students. The experimental steam-engines 
found in college laboratories are frequently fitted with a 
maze of intricate appliances for the purpose of enabling 
the engine to be worked under a great variety of con- 
ditions, with the result that students are very liable to get 
erroneous ideas as to the essentials of any given type of 
engine. Such engines are necessarily not stock articles, 
hence they have to be specially constructed for the purpose, 
and are therefore very costly. The author suggests that it 
would be better in every respect to purchase two or three 
commercial engines of different types for testing purposes 
rather than crowd so much complication on to one experi- 
mental engine. 

In all tests where a great variety of conditions may pre- 
vail, it is impossible, on account of time, for one group 
of students to work under each set of conditions, therefore 
it appears to be desirable that a definite scheme of testing 
should b» drawn up, which may possibly take years to 
complete ; then as each result is obtained, it should be 
plotted on a squared paper chart exhibited in the laboratory, 
thus enabling each group of students to benefit by the 
results previously obtained. 

The extent to which stereotyping should be allowed in 
the work of an engineering laboratory is one well worthy 
of the most earnest discussion ; all will be agreed that it 
is an utterly bad system to have the apparatus required 
for each experiment set out permanently in working order, 
and to give printed detailed instructions and log sheets to 
each student, which he mechanically follows. 

The staff of an engineering laboratory usually consists 
of a director with one or more assistants and skilled 
mechanics. It is of vital importance that the director 
should be a man familiar with practical work, or he may 
unwittingly encourage students to play with unreal prob- 
lems, which tend to divert their attention from the actual 
difficulties that arise in the hfe of an engineer. 


Professor BERTRAM HopkKINSON, M.A., B.Sc., F.R.S., 
M. Inst. C.E., said : x 

Engineering science must be based on the intelligent 
observation of things as they occur in practice. The position 
of the engineering laboratory as an instrument of education 
is not quite the same thing as its position in relation to 
research, but is closely related to it. In a discussion, some 
20 years ago, on the proposal to establish and engineering 
school in Cambridge, it was pointed out by way of justifying 
the innovation to that ancient University, that it was as 
good an education thoroughly to test a steam-engine as 
to determine the velocity of light. It might well have been 
said that it was better, for in the engine-trial the student 
is introduced to phenomena under conditions which in 
their complexity resemble those of real life, and which 
can only partially be controlled. 

Industrial apparatus, even of a simple character, is too 
complicated to be used as a means for demonstrating 
elementary physical laws to students who are quite ignorant 
of their working. Hence work in the engineering laboratory 
proper should be preceded by a short course of ordinary 
physical experiment under the simplest possible conditions. 
Assuming that he has thus acquired a knowledge of the 
fundamental scientific principles, the student’s work in the 
engineering laboratory will be directed largely to tracing 
their operation under more complex circumstances. For 
this purpose small units of plant of a simple character are 
kuite adequate. Everything that such a student can learn 
in an engineering laboratory in the time at his disposal he 
can get from a 10 h.p. engine, from a 5 ton testing-machine, 
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and from plant on a similar scale in the other branches of 
his study. A triple-expansion engine teaches him no more 
than a compound; a four-cylinder petrol-motor little, :f 
anything, more than a single-cylinder gas-engine. 

But, though small, the machines in the engineerin: 
laboratory should be real commercial machines, such :.5 
are bought and sold in the ordinary course of business, end 
the students should use them under ordinary working con- 
ditions. This is, of course, quite consistent with the use of 
the most elaborate measuring arrangements that the 
ingenuity of the professor or demonstrators can devise, 
provided that they are such as a commercial user of the 
machine would tolerate. Extreme variation of conditions 
is necessary for the purpose of research ; but the ordinary 
student is not doing research, nor is it his object to learn 
in detail about the working of a special machine. His use 
for the engineering laboratory is to learn generally how to 
extract from an experiment conducted under severe 
limitations all the information that it is capable of affording. 

At the closing meeting of the Conference, Mr. A. F. 
YARROW put the following suggestion before the Counc:! 
of the Institution :— 

(1) that its influence should be used in any practic: bie 
way to secure continuity of study between those pul. i: 
schools where the elements of science were taught and the 
Universities and technical colleges ; 

(2) that with a view to facilitating the above, a closer 
connection was desirable between teachers of science in 
public schools and the Institution ; 

(3) that the Council should endeavour to induce Univer- 
sities and technical colleges to adopt terms of study during 
the winter with a view to the adoption of the “ sandwich " 
system which was not possible with the terms now cus- 
tomary ; and 

(4) that the Council should endeavour to produce some 
co-ordination between the colleges and the employers by 
making a systematic enquiry as to the conditions under 
which exceptional students might be able to obtain prec- 
tical training for a period of from 24 to 36 months, ci: her 
on the '* sandwich ” system or not, when vacancies occu;red. 

In a closing speech, the President (Mr. A. SIEMENS) 
said that as the Conference of Surveyors of the Empire had 
drawn up a syllabus showing what general education was 
necessary for a surveyor who wished to practice in any 
part of the Empire, perhaps it was an opportune time to 


attempt to get a standard of general education laid down 


which should be considered essential for any and all of the 
professions in the country. Most of the speakers had 
warned them against over-specialisation, but he thought 
it was possible to fix a standard so far as general education 
was concerned and then there would be a more certain 
educational aim than there was at present. 


We are asked by Lord Tenterden to announce that the 

Council of the King Edward National Memorial desire ct 
least three prominent persons in every town and villa;e 
throughout the country to volunteer to act as a Local Com- 
mittee of the Hon. Grand Council, which aims to purche:e 
the Crystal Palace as the King Edward National Memorial. 
They also require three influential persons in each town and 
village to act as collectors of instalments toward the £1 1s. 
life admission tickets, and to sell Crystal Palace stamps on 
commission. Readers are invited to write offering their 
services or suggesting those persons in the locality most 
suited to the above offices, so that they can be officiallv 
approached. Specimen Crystal Palace stamps will be sent 
to each correspondent. Letters should be marked ** Com- 
mittee,” and addressed to the Righ Hon. the Earl cf 
Kinnoull, D.L., hon. treasurer the King Edward Naticnal 
Memorial, 26, Shaftesbury-avenue, London, W. 


Mr. A. W. Robinson, hon. sec. of the entertainment com- 
mittee of the Batti-Wallah’s Society, informs as thut 
arrangements have been made for the Society to visit and 
inspect the R.M.S. “ Olympic " at Southampton on July 29. 
The party will be subsequently entertained to lunch by the 
President, Mr. W. Slade Olver, on board the Royal Motor 
Club yacht '* Enchantress,” and will witness a regatta in the 
afternoon. 
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METROPOLITAN ASSOCIATION OF ELECTRIC 
TRAMWAYS MANAGERS. 


A meeting of the members of the above association 
was held on July 5, at the offices of the London United 
Tramways, Ltd., High-road, Chiswick, W., when there 
were present :—Messrs. A. H. Stanley, managing director 
London Electric Railways and London United Tramways, 
chairman of the Association; Coveney, Erith: Mittel- 
housen, Bexley Heath; Schofield, Leyton; Ullmann, 
East Ham; Murray, Walthamstow; Balfour, Dartford ; 
Hammond and Pott, Metropolitan Electric: Mason, 
South Metropolitan ; and Goodyer, Croydon, hon. secre- 
tary. There were also present, Messrs. Verdon Smith, 
secretary ; Knapp, assistant to the managing director ; 
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in entertaining the members to dinner, stated that the visits 
of inspection which had been so kindly afforded that 
afternoon, could only result in much good to the members 
and the respective tramway systems they managed. 
Thanks also were due to Messrs. Knapp and Rozier for 
the ready assistance and information they afforded. | 
General regret was expressed at the absence of Mr. 
Blain, it being the first occasion, since the formation of 
the Association some years ago, that he had been absent. 
Mr. Stanley, in replying, stated he was always glad 
to meet the members of the Association, and hoped thev 
might profit from the inspection that had been made 
that afternoon. He understood that that was the last 
meeting at which they would have the pleasure of having 
Mr. Balfour (Dartford) with them, he having accepted 
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Rozier and Baker, of Messrs. Stanley Wasbrough ; Doggett 
and Baker, solicitors, London United Tramways. Apologies 
for absence were received from Messrs. Blain (West Ham), 
Howard (Barking), and De Turckheim (secretary, Tram- 
ways and Light Railways Association), the latter being 
prevented from accepting the invitation to be present, 
owing to the pressure of work involved in connection 
with the final arrangements for the annual congress of the 
Association, which is being held in Edinburgh, on the 
13th and 14th inst. 


The party travelled in the party’s parlour car to Isle- 
worth, where they inspected, and were much interested 
in the Faulk system of rail welding, which is now being 
extensively carried on. On returning to the Chiswick 
depot, and after tea was partaken of, a business meeting 
was held, and various matters discussed, the honorary 
secretary being requested to give effect to the same on the 
lines expressed. Following an inspection of the repair 
shops, and car sheds, and in respect of which information 
on many points of interest was kindly given by Messrs. 
Knapp and Rozier, the party journeyed to Hammersmith, 
and entrained for Earl's Court station, where they were 
afforded the opportunity of inspecting the work in progress, 
in connection with the moveable staircase which is being 
constructed for the London Electric Railways. The party 
then proceeded to the Welcome Club at the Earl’s Court 
Exhibition, where they were entertained to dinner by 
Mr. Stanley, and where also they were joined by Mr. James 
Devonshire, managing director, Metropolitan Electric 
Tramways. Mr. Devonshire, in expressing his regret at 
not being able to join the party earlier, and proposing a 
hearty vote of thanks to Mr. Stanley for his hospitality, 
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another appointment, and he desired to convey, on behalf of 
the members, their hearty good wishes for his future success. 
Under the guidance of Messrs. Knapp and Rozier the 


party subsequently made a tour of the Exhibition. 


AERIAL TRANSPORT. 


An extremely interesting and novel experiment has been 


carried out in order to test the utility of the flying machine 
as a means of rapid transport. The General Electric Com- 
pany, Ltd., of London, being desirous of sending an urgent 
consignment of Osram lamps from their Worthing depot to 
Messrs. Page & Miles, Ltd., Brighton, adopted the very 
enterprising method of sending these through the air by 
monoplane. The machin ewas Mr. Barber’s Valkyrie, type 
B, No. 5, and the whole experiment was carried out with 
conspicuous success, a perfect descent being made in the 


Hove Marine Park (by arrangement with the Hove Cor- 


poration) at 8 o'clock in the evening of Tuesday, July 4, 


where a messenger with cart awaited the arrivat of the flying 
machine and immediately conveyed the case of Osram 


lamps to its ultimate destination. This, we believe, is the 


first time that aerial transport has ever been attempted, 
and the event is one that will certainly be marked down in 
the history of flying. A crowd of over 5,000 had quickly 
gathered at the Park upon learning the news, and heartily 


*cheered the aviator upon the succeess of his epoch-making 
effort. 


This feat is all the more remarkable from the fact 
that the enclosure is only a very small one, measuring little 
over 250 paces from corner to corner. Mr. Barber, who 
piloted his own machine on this venture, is presenting any 
proceeds which may, be result therefrom to a prize fund for 
the further encouragement of aerial navigation. 
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Wireless Telegraphy. 


The French coast has a length of 1,900 miles on the 
North Sea, the British Channel, the Atlantic, and the 
Mediterranean Sea. All this coast line is passed by ships 
belonging to the most important carrying companies in 
the world. Homeward bound ships, except a few from 
America, going to all the important European points have 
to pass this coast line, so that French coast stations are 
already of great value for wireless communication, and 
will be more valuable still in course of time. The French 
coast stations belong partly to the post and telegraph 
office and partly to the navy. The post stations are public 
only. The navy stations can be used by the publie, but 
only when no service messages have to be sent or received. 

The important station at Boulogne was erected with 
full consideration of the proximity of several other public 
wireless installations at Scheveningen, Nieuport, the North 
Foreland, Crookhaven, etc., and of the fact that the small 
width of the Channel, which is nowhere greater than 200 
miles, and the heavy traffic through it, creates many 
difficulties in preventing interference between message. 
Hence at Boulogne, for the present, electric waves are sent 
in one direction only, with a range of about 200 miles. 
The wave length is about 330 yards. Another station is 
to be erected at Le Havre, from which port 6,300,000 tons 
of shipping depart annually, chiefly to America. At Ones- 
sant a station has been in operation since 1904. It des- 
patched 428 messages in 1909. Its range is about 400 
miles, and the wave length 2,000 ft. The telegraph office 
has as yet no wireless station on the Bay of Biscay, but one 
at Bordeaux is in contemplation with a range of 200 miles. 

Marseilles is clearly the most suitable point for a wireless 
installation for the Mediterranean as it is the most im- 
portant port in France. As, however, deep indentations 
mark the coast near Marseilles it was thought best to erect 
the station 30 miles to th: west of the City, at Saintes 
Maries de la Mer at the mouth of the Rhone. The station 
has a range of about 400 miles with a wave length of 
2,000 ft. The station has worked most satisfactorily as 
regards communication with ships to the west and south 
of it, but towards the east it leaves much to be desired, 
so much so that a plan is on foot to build another station 
near Nizza at Cros de Cagnes, with a range of 200 miles or 
thereabouts. On the island of Porquerolles near Toulon 
there is a small station with a range of 120 miles, using a 
wave length of 1,000 ft. In 1909 it dealt with 23 messages. 

The French post office has also a wireless station at Fort 
de l'eau on the Algerian coast, with a range of about 400 
miles, and a wave length of about 2,000 ft. This station 
and that of Sainte Maries, although they are nearly 500 
miles apart, exchange greetings regularly every hour. 
Ships often prefer to communicate with these two stations 
rather than with those which are nearer and slower to 
respond. Although the normal range of each of the two 
coast stations is only 400 or so miles some extraordinary 
things have been done at times. Thus the Saintes Maries 
station has communicated: with ships in the Red Sea, at a 
distance of 2,500 miles, a greater distance than that be- 
tween Glacier Bay and Clifden. 

The naval stations also open for public use are at Dun- 
kirk, Cherbourg, Brest-Keilaer, Lorient, Rochefort, and 
Ajaccio (Corsica). All these stations have a range of 400 
miles by day and three times that distance by night, and 
use 2,000 ft. waves. The stations at the Arsenal at Brest, 
Toulon, Oran (Algiers) and Brizerta (Tunis) are for naval 
use only. 

The army has wireless stations at all important strategic 
points, especially on the German frontier at Toul, Belfort, 
Epinal and Verdun. These stations use from 10 to 15 h.p. 
The Eiffel Tower is particularly interesting. The apparatus 
Is in an underground room at the foot of the tower, and 
the energy employed is 72 h.p. The range is at least 2,000 
miles, and communication has been made between Paris 
and Glacier Bay, a distance of about 2,500 miles, thanks 
to the recent installation of the singing blow-out system. 
Its situation and power mark the Eiffel Tower station the 
chief in France. It is of special importance with regard 


to the African Colonies, and the French Government has 
established a chain of wireless stations in África whereby 
full communication at all times is ensured between Paris 
and the most remote parts of the Colonies. Besides the 
stations at Fort de l'Eau and Oran already mentioned 
there are several inland stations in Algiers, the most 
southern of which is at Colomb Behar near the Morocco 
frontier. The Senegal district has stations open also to 
the public at Port Etienne, Rufisque and Dakar. In the 
French Congo stations are in course of erection at Loango 
and Brazzaville, with which & projected station near Lake 
Tchad will communicate. 

France is also erecting a wireless station in Liberia, at 
Monrovia, which will secure uninterrupted intercourse 
with Algeria and hence with Paris. There are also French 
stations at Majunga in Madagascar and on the island of 


Mayotte in the Comoro Islands, about 200 miles due north - 


of Madagascar. 

France has 140 warships and 31 merchant ships fitted 
with wireless apparatus. A large number of the stations 
are on the Carpentiar Gaiffe Rochefort system, the com- 
mercial exploitations of which is in the hands of the Com- 
pagnie generale radiotelegraphique, which has purchased 
the French rights to the patents of the German inventor 
von Lepel from the Anglo-German Wireless Syndicate. 
Having taken part in the International Agreement of 
November 3, 1906, France has adopted since May 15, 1910, 
a price for coast stations of 40 centimes a word (formerly 
75). 

On June 1, of the present vear, the Italian coast station 
which had hitherto communicated only with Marconi- 
fitted ships commenced to exchange messages to German 
and French vessels rigged out on any system. The re- 


striction formerly in force was due to a contract which : 


the Italian Government made with Marconi on February 
16, 1903, by which the Government bound itself for com- 
mercial stations to use the Marconi system only for 14 
years. As Marconi made it a condition that coast stations 
with his system must communicate only with ships with 
his system Italy was prevented from coming into the 
International Convention in November, 1906. Now Italy 
has succeeded in setting aside this restriction as regards 
French and German ships. The result is that the many 
vessels that trade in the Mediterranean, and have been so 
far restricted to communication with the coast stations in 
France, Algeria and Suez, vessels which include such 
important ships as the liners of the Norddeutscher Lloyd 
at Deutsche bst Afrika Linie for example, are now able 
to communicate with the coast stations at Bari on the 
Adriatic, Capo Nele and Palmaria on the Gulf of Genoa, 
Capo Sperone (Sardinia), Cozzo Spadaro (S. Sicily), Forte 
Spuria (Straits of Messina), Monte San Giuliano (N. W. 
Sicily), Ponza, an island near Naples, St. Maria de Laica 
on the Strait of Otranto, Venice, Viesti (Adriatic, 70 miles 
north of Bari), Isola Chiesa (Strait of Bonifacio), Naples 
and Palermo, in fact with the whole northern coast. The 
coast station fee is now only 30 centimes a word instead of 
62 centimes. 

Communication is now established over the Pacific 
between San Francisco and Tschosi Schimos:. in Japan, a 
distance of over 6,000 miles, but this is not covered without 
the aid of the Pacific Mail Company’s steamers as inter- 
mediaries. 

A wireless station for communication with ships of all 
nations was opened at Danzig, on May 15 last. The atten- 
dance is from 6 a.m. till midnight. The range is 400 miles 
by day, 800 by night. Messages sent from the land are 14d. 
a word with a minimum charge of Is. 6d. 


Ashton-under-Lyne Corporation have placed a repeat 
order for “ Triumph ” Stokers for the Electricity Works. 


Lonpon ELECTRICAL ENGINEERS.— Orders for the week 
ending July 22, 1911 :—Cfficer commanding, Colonel H. M. 
Leaf. Headquarters will be open from 10 a.m. to 4 p.m. 
from Monday, July 17, to Friday, July 21. Saturday, July 
22, Sheerness Detachirent will parade at Headquarters at 
9 p.m. ; dress, service dress, drill order, with water bottles 
and haversacks ; arms will be issued before this parade.— 
(Signed) P. H. Campbell, Captain R.N. and Adjutant for 
O.C., London Electrical Engineers. 
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The Electrical Engineer. 


LONDON, July 14th, 1911. 


CAR METER ECONOMIES. 


The cordial thanks of electric tramway engineers are due 
to Mr. T. B. Goodyer, the manager of the Croydon Cor- 
poration Tramways, for the valuable and authoritative sum- 
mary of information he has collected on the subject of the 
use of meters on cars. Our summaries of the accounts of 
electricity undertakings which generate energy for traction 
as well as for lighting purposes have indicated in numerous 
cases a material diminution in the demand for current for 
tramways. To Mr. Goodver is due the credit of communi- 
cating with some eighty-eight tramway systems throughout 
the Kingdom with a view to collating and tabulating all the 
information available with regard to this saving of current. 
The information thus collected is now before us, and some 
very striking lessons may be gleaned from it. It appears 
generally from the replies received that although the 
sppointment of motor inspectors has in several cases been 
the means of reducing the consumption of energy, there is 
no case in which the installation of meters has not been 
instrumental in effecting great economies, ranging in several 
instances to upwards of twenty per cent. In the case of 
Croydon it was actually as much as 24-77 per cent., equiva- 
lent to £92 6s. 3d. per car per annum. Of the eighty-eight 
systems communicated with all but twenty-nine have tried 
the use of meters, and of this number seven are contem- 
plating their use, while twenty-two, for various reasons, do 
not propose to adopt this system of checking. Of the fifty. 
nine systems using meters, forty -two have them fixed to all 
their cars and seventeen only to a proportion of them. In 
some cases where metefs’are not installed at all the reason 
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lies in the fact that inter-running arrangements with other 
systems render it difficult to effect any saving by their use. 

This is the case, for instance, at Ashton-under-Lyne, 
where inter-running arrangements are in force with the 
Manchester and Stalybridge systems which run an average of 
six cars to Ashton’s one, and thus consume the bulk of the 
energy generated. A similar cause operates in the case of 
Leyton, where there are inter-running arrangements with 
West Ham and Walthamstow and where a number of 
London County Council cars are also in operation. In some 
cases a certain amount of scepticism is expressed with 
regard to the saving to be effected. Thus Belfast has fitted 
Rix cars with watt-hour meters, six with ampere-hour meters, 
and two with other meters out of a total of two hundred and 
fifty, but the manager has no intention of equipping any more 
as the fact that the energy consumption 1s only 1-25 units 
per car mile shows that the motormen have already learned 
how to operate economically. So, too, in the case of Black- 
burn, no meters are in use. At one time, reports the engi- 
neer, the current consumption was over two units per car 
mile, ** but since adopting a bonus scheme, there has been a 
reduction each year, the past being the lowest on record.” 
Ilford again has only three meters (of the hour type) among 
its twenty-six cars, and the manager reports that although 
in his opinion it is possible greatlv to reduce current con- 
sumption by the use of meters, he does “not. think it 
advisable to tie men down when we have keen competition." 
In Kilmarnock as in Blackburn there are no meters, the 
bonus system having been found to work very satisfactorily. 
In this case motormen get a honus ranging from a shilling 
when consumption is under 1-18 up to five shillings when it 
is under 1-10 units, the consumption figure being obtained 
by dividing the monthly mileage into the monthly units. 
In short, the only reply absolutely unfavourable to car 
meters comes from Southampton, whence the report is 
' fixed some meters two or three years ago but discontinued 
use owing to unsatisfactory results.” This reply may, 
perhaps, be collated with that from the London County 
Council. On this system motor watt-hour meters were 
installed on some two hundred cars, but were discarded as 
being unsuitable for the system of working. Experiments, 
however, are now in progress with mercury type ampere 
hour meters with which forty cars have recently been 
equipped, but no figures are yet available. It is to be noted, 
by the way, in this case, that the meters are arranged in 
pairs, with ratchet and pawl mechanism between, owing to 
the liability to reversal of polarity on conduit routes; and 
this circumstance will need to be taken into account when 
the test figures are taken out. 


With the London County Council report we exhaust the 
list of cases in the negative or in suspense. The remainder, 
which constitute the bulk of the replies, are all favourable 
and many of them even enthusiastically so. At Leith all 
the thirty-seven cars in operation are fitted with ampere 
meters and the consumption of energy has been reduced to 
0-90 wu.p.c.m. the annual saving amounting to the high 
figure of 23-37 per cent. At Gloucester, whose thirty cars 
are all fitted with watt meters, consumption has gone down 
to 0-84 units, and the saving is set down at twenty-one per 
cent. At Bury (fifty cars all fitted with watt meters) the 
saving during the past twelve months was £2,080, or 21-79 
per cent., and the manager reports that the “ advent of a 
really reliable meter has made it possible. to trace any 
wastage on the part of the men or the cars" The results 
from the adoption of meters, he adds, have been gratifying, 
for they are extremely useful in detecting faulty cars and 
in reducing wear and tear. Of W olverhampton’ s forty-nine 
cars twelve are fitted with watt meters and thirty-seven 
with ampere meters, and the annual saving in current works 
out at twenty per cent. At Croydon, whose seventy-one 
cars are all fitted with ampere meters, the saving, as already 
noted, is equivalent to 24:77 per cent. representing in 

cash the material sum of £4,984 18s. 3d., and Mr. (*ood ver 
remarks that a saving of twenty-six per cent. has been 
effected in brake shoe costs, while other equipment econo- 
mies are likely to manifest themselves as time goes on. In 
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Aberdeen, where fifty-fivc out of seventy-one cars are 
equipped with ampere meters, the consumption has fallen 
from 1-32 to 1-16 u.p.c.m., and the saving works out a 
£1,500 per annum or twelve per cent. In Birmingham. 
where all the three hundred cars are equipped with ampere 
meters, consumption has been reduced from 181 to 1-54 
u.p.c.m., the saving being £5,000 or eight per cent. In 
Colchester, where all the cars are fitted with Chamberlain & 
Hookham meters, consumption has fallen from 1-48 to 1-25, 
the saving being fifteen per cent. : and the engineer observes 
that “ meters on all cars will save their cost in less than six 
months." In Dundee the saving with watt meters was ten 
per cent., in Keighley twelve per cent., in Ipswich (ampere 
meters) ten per cent, in Lincoln (five watt and three 
ampere) over nine per cent., in Maidstone (Ferranti ampere 
meters) nearly thirteen per cent. At Preston, whose thirty 
cars are all fitted with ampere meters, the Saving was 
twelve per cent. and the manager reports “ general results 
very satisfactory ; considerable Saving in car repairs." 
Southend reports a saving of twelve per cent., Southport ten 
per cent., Swindon 11:61 per cent., and Warrington sixteen 
per cent. ; and so the record goes on. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The annual conversazione .of the Institution of Electrical 
Engineers was held at the Natural History Museum, 
Cromwell-road, South Kensington, on the evening of July 
6, when the President, Mr. 3. Z. de Ferranti, and Mrs. de 
Ferranti received a large number of guests, among whom 
were Prof. H. E. Armstrong, F.R.S., Lord Justice Bucklev, 
Mr. T. H. Churton, Mr. W. W. Co ok, Mr. W. Cramp, Col. 
R. E. Crompton, C.B., Mr. W. Duddell, F.R.S.. Mr. C. E. 
Fagan, Mr. F. Gill, Mr. R. K. Gray, Mr. C. Hawksley, Mr. 
H. Hirst, Sir Walter J. Howell, K.C.B., Sir S. Hutchinson, 
Mr. B. M. Jenkin, Mr. C. Honoratus Lloyd, K.C., Prof. T. 
Mather, F.R.S., Rear Admiral A. G. H. W. Moore, R.N., 
Mr. R. K. Morcom, Mr. S. Morse, Major W. A. J. O'Meara, 
C.M.G., the Hon. Sir R. J. Parker, Mr. W. H. Patchell, 
Prof. J. Perry, F.R.S., Mr. J. R. Preece, C.M.G., Sir W. 
Ramsey, K.C.B., F.R.S., Dr. C. H. Read, Mr. J. F. C. 
Snell, Mr. C. E. Spagnoletti, Sir A. J. Tedder, Prof. Silvanus 
P. Thompson, F.R.S., Sir W. Wilkins, K.C. M. G., Mr. H. E. 
Wimperis, Mr. C. H. Wordingham, etc. 


Books and Publications Received. 


[Reviews of new books and new editions briefly acknowledged 
in this column will in most cases appear in due course inthe 
ELECTRICAL ENGINEER. | 
TRANSACTIONS OF THE NonrH-EasT Coast INSTITUTION 

OF ENGINEERS AND SHIPBUILDERS. London and 
Newcastle: A. Reed & Company, Ltd. (Contains 
Mr. B. P. Newell's paper on “ Some Problems Relating 
to the Use of the Internal Combustion Engine for 
Marine Propulsion," and the resumed discussion 
on Mr. A. F. White's paper on “ Superheated Steam in 
Marine Engines." 

THE ELEMENTS OF GRAPHIC STATICS, AND OF GENERAL 
GraPpHic METHODs, by W. L. Catehart and J. Irvin 
Chaffee. London: Constable & Company, Ltd., 12s. 
net. (An extension of a course of lectures prepared 
originally by the authors for students of marine and 

mechanical engineering and naval architecture in 
their classesat Webb's Academy and Columbia Univer- 
sity; pages 312, with 159 illustrations.) 

Tourist GUIDE TO THE CONTINENT, edited by Percy 
Lindley. London: The Great Eastern Railway 
Publishing Department, 30, Fleet-sticet, 6d. (Gives 
in breezy and attractive fashion accounts of new 
tours, via Holland, in North Germany, including the 
Harz Mountains, and Thuringian Mountains; in 
South Germany, of the less known side vallevs of the- 
Rhine ; in Belgium, via Antwerp, of fresh tours in the 
Ardennes and old Flemish cities, and a series of 
Continental maps. A chapter on " Tourists’ Travel 
Talk," a vocabulary in English, French and German, 
has been added ; pages 120, with numerous excellent 
illustrations.) 

PROCEEDINGS OF THE AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, No. 6, Vol. xxx., 1 dollar: 
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of the [ncandescent 


By A. LAMPMAKER. 


To-day, when after over twenty-five years of valuable 
service the carbon filament lamp is to all intents and pur- 
poses obsolete, it is interesting to recall the fact that those 
who first realised the possibilities of using electricity as an 
illuminant carried out the majority of their experiments 
with filaments drawn or otherwise formed from one or other 
of the so-called rare metals. 

The results which were achieved were fairly succcessful, 
but those which were obtained from the investigations 
which were made into the behaviour of filaments formed 
from pure carbon so far overshadowed them that the 
researches which were being made in connection with metal 
filanients came to a standstill. 

Once the advantages of carbon were realised it was not 
long before lamps with filaments of that material were 
placed on the market, and it is curious to note that after 
the difficulties experienced during the first few years of 
their manufacture had been satisfactorily overcome, no 
great or striking improvement was effected in what are 
colloquially termed carbon lamps until their supremacy was 
seriously threatened by the promising results which were 
the outcome of renewed experiments with wire filaments. 
The average efficiency of carbon filament lamps a few years 
ayo, before the introduction of the improved type with 
metallised filaments showed little if any advance on that of 
many of the earliest lamps constructed by Swan, Edison, 
Sawyer-Man, or the firm of Woodhouse & Rawson. In 
many other respects improvements had, of course, been 
effected ; improved methods of exhaustion had been in- 
vented ; filaments were more evenly constructed ; the early 
loops and bolted joints were replaced by brass caps and 
cement junctures; bulbs were made from a more suitable 
glass. Onlife and finish all these improvements had great 
effect, and in such respects. there was no comparison 
between the lamp of the early ‘eighties and that of 20 years 
later. But in efficiency the lamp practically stood still for 
a quarter of a century, and the truth of this contention can 
be seen by comparing the results of tests carried out in 
1884 with those obtained in 1906. 

The former tests were made by the Franklin Institute of 
Pennsylvania for the Promotion of Mechanical Arts by a 
committee appointed under the resolution of the Board, 
passed November 12, 1884, to “ conduct examinations. and 
tests of the efficiency, and life duration of incandescent 
electric lamps." The committee was not biassed in favour 
of electric lighting, as will be seen when it is mentioned that 
the candle-power tests were carried out by Mr. G. M. Ward, 
M.D., the photometric expert of the trustees of the Phila- 
delphia Gas Works. He was assisted by W. D. Marks, who 
held the position of Whitney Professor of Dynamics at the 
Engineering University of Pennsylvania, Mr. Louis Duncan, 
Ph.D., and Lieut. Murdoch, at that time a great authority 
on illumination. 

The results of the tests may be tabulated as follows : 


TABLE I. 
| Watts per 
Maker. Voltage; Candle-| Watts.) Candle- 
power. power. 
Edison .. | 9757 | 15:47 68:92 | 4:459 
Stanley (first batch) | 96:56 | 13:59 | 53:61 | 404 
Stanley (second batch) 43:98 | 13-42 | 46:32 | 3-544 
White ..| 49°99 | 12:44 | 50°83 | 4:05 
Weston (first batch) |111:42 | 16:43 59-04 3:713 
Weston (second batch)| 70:4 15:18 68:09 4:51 
Woodhouse & Rawson | 
(first batch) 05:03 | 15:64 55:82 3:605 
Woodhouse & Rawson 
(second batch) 55.0 18.3 64.77 3.56 


It must not be supposed that these were the results of 
tests carried out on one or two lamps specially made for 
the committee to examine. The number of lamps tested 
were as follows: 20 made by T. A. Edison at from 94 to 


100 volts; 20 made by Weston at 110-5 volts; 10 by 


| Woodhouse & Rawson at 55 volts; a number (unspecified) 


of White lamps; 10 by Stanley Thompson at 44 volts ; 
and 10 others by the same maker at 96 volts. The Edison 
lamps were selected at haphazard by the committee from 
a batch of 400, the Stanley Thomson out of a case containing 
50; the White lamps from a batch of 54, and the Wood- 


| house & Rawson lamps from a case containing the same 


number. 

The filaments of the Weston lamps were made of collodion 
or guncotton, heated so as to remove all traces of nitryl 
from the cellulose. This cellulose was in sheet form, and the 
filaments were formed by cutting this sheet into thin strips 
which were afterwards carbonised. One of the most curious 

oints in connection with the Weston lamps was the way 
in which the filaments were connected to the leading-in 
wires. The platinum wires were flattened and drilled, and a 
small steel bolt passed through each. These bolts were 
provided with a couple of washers and a nut, the ends of 
the filaments were placed between these washers and round 
the bolt and the nuts were then screwed home. The second 
batch of Weston lamps submitted had filaments made 
from carbonised paper which had been flashed, before 
mounting, in héavy hydro-carbon vapour. | 

The Edison lamps were made by processes covered by the 
patents taken out by the inventor, but it is worthy of note 
that the filaments of the lamps tested by the committee had 
not been previously subjected to the flashing process. The 
good results obtained: from the Edison lamps, therefore, 
spoke volumes as to the care with which the filaments had 
been: made and mounted and the bulbs exhausted. 

No information whatever was given to the committee as 
to the processes of filament manufacture adopted by either 
the Woodhouse & Rawson Company, or Mr. White. The 
lamps submitted by the former had the carbon filament 
cemented to the platinum leading-in wires by means of a 
special cement which made a very sound and at the same 
time a neat joint. A glass bridge was used, as in the later 
patterns of carbon filament lamps, for the purpose of 
keeping the wires apart, and the portions which passed 
through the bulb were turned into loops and used with ordin- 
ary Swan lampholders. 

Tlie Stanley Thompson lamps were finished off in the 
same way as regards the method of connecting the filament 
to the leading-in wires, but the bulbs were mounted in 
small wooden boxes and held in position with plaster of 
Paris. The leading-in wires were led to and through the 
sides of the base box, and attached to suitable terminals. 

It is obvious that the details given in the above table are 
of little real value in the absence of any definite particulars 
as to the average duration of life of the lamps in each batch 
tested. The information available as to this point in singu- 
larly meagre; the following data appear to be all that are 
avallable, but read in conjunction with the efficiency they 
fully bear out the statement that very few real and lasting 
improvements were effected in the carbon filament lamp 
after it had been placed on the market in a commercial form. 

The Edison lamps showed the best results, as out of the 
20 tested 19 were still burning when the test of 1,066 hours 
continuous burning was concluded. Only one lamp of the 
first batch of Stanley Thompson survived the test and the 
candle-power of that had dropped to 6:2. Of the second 
batch of 12, only one lamp lasted for 1,047 hours. The 
comparatively rapid deterioration of the filament was shown 
by the fact that at its marked voltage the lamp in question 
had an initial candle-power of 10:8, but by the end of its life 
had dropped to 5-4. 

The Woodhouse & Rawson lamps were singularly unlucky, 
as none of them lasted throughout the test. Only one of 
their lamps had a life so long as 716 hours, and the candle- 
power of that, which was 17 at the commencement of the 
test, had dropped to 6:6 by the time it failed. Of the second 
batch 10 lamps failed before thejexpiry| of 331 hours, whilst 
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four lasted for that period. At the commencement of the 
test the average candle-power of those four was about 19, 
and at the time the lamps failed it had fallen to about 14. 
Of the White lamps, seven lasted for 300 hours, three others 
failing earlier in the test. Of the 20 Weston lamps tested 
only seven survived the full test of 1,066 hours, one of the 
lamps having dropped from about 16 to about 3 c.p. The 
others had also dropped, but not in the same proportion. 
Of the second batch 7 out of 10 survived for 524 hours and 
maintained their candle-power to a marked degree. 

. The tests made in December, 1906, were carried out by 
the Westminster Electrical Testing Laboratory on 12 makes 
of high-grade lamps, and the following table sets out their 
average candle- power, consumption of energy and 
efficiency, and it is interesting to compare these later figures 


with those previously given. i a 
TABLE II. | 
| atts per 

Make.; Voltage.  Candle-power, Watts. candle- 

l | power. 


A 200 14:2 60-9 4:30 
B 200 14-05 58:9 4-26 
C 200 14-9* 56-6 3-85 
D 200 13:95 56-5 4:09 
E 200 13:1 51:9 3:98 
F 200 14:6 58-9 4-06 
G 200 13:4 57:7 4-54 
H 200 16-35 65-7 4:05 
I 200 15:8 62:8 4:01 
J 200 11-2 56:0 5-08 
K 200 14:5 62-9 4:34 
L 200 17:0 59-8 3-55 
TABLE III. 


Average of all lamps of all varieties at each period : 


: Watts per 
Hours run. Volts. Candle- Watts. die 
power. 
0 59-1 3°77 
. 100 [5945 | 392 
200 45925 | 4135 
300 "59-05 | — 43285 
400 258-85 | 441 
500 1 58-7 4-49 
Average 59-1 4:17 


If we refer back to the two decades preceding the date 
when the carbon filament lamp was commercially intro- 
duced, which was towards the close of the year 1879, we 
shall notice that a great development had taken place in the 
means available for generating electrical energy. The dynamo 
had taken the place of the primary battery and not only was 
a supply of energy thus rendered readily available, but the 
electric arc lamp was the subject of continual improvement, 
and already railway stations, bridges and many large open 
spaces were being illuminated by one form or other of 
carbon consuming lamps. In connection with these facts 
it is perhaps sufficient to recall to the reader the names of 
Brush and Jablochkoff, and the example these two inventors 
had set was stimulating all those who realised the possi- 
bilities of electric lighting to emulate them, and, if possible, 
surpass them. The production of small light units had 
always had a fascination for the electrical inventor, and so 
far back as 1841 Frederick de Moleyns had worked out a 
method of producing electric light in a small globe from 
which the air was exhausted. In his patent specification, 
dated August 21, 1841, he describes the lamp as being in 
the form of a glass globe similar to those already in use “in 
which an electric light can be shown ina vacuum." In his 
glass globe were two copper electrodes to which were joined 
the two ends of a coil of ine platinum wire. To one of these 
electrodes also was fixed a piece of spongy platinum. The 
light given by raising the temperature of the filament to 
incandescence by the passage of an electric current was 
assisted by a device which allowed a stream of fine carbon 
or metal particles to fall from the top electrode on to the 
spongy platinum, in such close proximity to the incandescent 
filament that they also were heated to such a degree that 
they became luminous. In 1845, J. W. Starr, of Cincinnati, 
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produced the first true metallic filament lamp, and further 


succeeded in devising a magneto-electric generator which 


could produce an exceptionally steady (for that time) flow 
of current. His metal lamp was far superior, as will be shown, 
to the lamp he devised with a carbon filament, and had not 
this gifted American died of overwork and disappointment 
at the early age of 25, the electrical industry might have 
been much further advanced than it is to-day. There is 
much that is far from clear in Gonnection with Starr’s lamp ; 
his patent seems to have been taken out by some one alas 
in their own name, the reason of which is obscure. It has 
been held by many that there was some attempt to steal 
the credit of the invention. The truth will probably never 


be ascertained ; the known facts are that in 1845 British 


Patent 10,919 was issued as “ communicated by a certain 
foreigner residing abroad," and the subject matter of the 
specification was ‘ The application of a continuous 
metallic or carbon conductor intensely heated by the 
passage of electricity for the purpose of illumination.” 

In the specification both iridium and platinum are 
described as being metals suitable for filament making, and 
the inventor pointed out that of the two platinum" was 
preferable, as it had but little affinity for oxygen, so that 
certain difficulties in manufacture which would be present 
with other metals would only be met with in a minor degree, 
if at all, were platinum used in their place. 

Starr particularly mentioned the drawback that platinum 
was not so difficultly fusible as iridium, from which it would 
appear that he had some knowledge of the fact that in 
order to obtain a high efficiency from a filament, it must be 
operated at a high temperature, and that the higher the 
temperature, the higher the efficiency. It was also evidentthat 
he had succeeded in operating with iridium at a temperature 
of approximately 2,500° C. It has been held that his reason 
for choosing to employ platinum on account of its com- 
pee freedom from oxidation was conclusive proof that 

is lamp was designed for burning without a globe, or, at 
any rate, exposed to the atmosphere. It is, however, more 
than probable that this view is inaccurate. Starr’s Jamp 
was designed for burning in a vacuum, but Starr was unable 
to obtain even an approximately perfect exhaustion of the 
bulb, and was at the time of his death carrying out experi- 
ments with a view to improving the means that were then 
available for obtaining a vacuum. 

As a matter of fact, one of the features of Starr’s latest, or 
carbon filament lamp, was that the vacuum in which the 
incandescent carbon 10d was placed was obtained by means 
of a column of mercury as in the ordinary barometer. This 
is proved by the fact that the drawing attached to the 
patent specification illustrates as an appendage to the lamp 
the usual barometric tube, the lamp being actually mounted 
in a bulb-like enlargement of the tube at its upper portion. 
It must also be remembered thet ell carbon obtainable at 
that time contained a considerable amount of gas, and as 
soon as a certain amount of atmospheric pressure was 
removed from the vessel in which the carbon rod was placed, 
this gas would pour out into the chamber and render the 
vecuum almost useless. There is no doubt that the filament 
used in Starr's lamp could be raised to incandescence, and 
that light could be obtained, but a little thought will make 
it clear that the gas evolved from the carbon rod would 
have a cooling effect that would considerably impair the 
efficiency of the lamp, and as the electrical connection 
between the rod and the clamps in which it was held would 
necessarily be defective end the gases given off could not 
fail to cause blackening, the falling off in both candle-power 
and efficiency would be very great. From which we may 
say that as a practical lamp the invention of J. W. Starr 
was of no practical value ; at the seme time we must admit 
that Starr had mestered and, indeed, made public the main 
principles on which the incandescent electric lamp must be 
brsed, and had gone some way towards solving the diffi- 
culties that were continually arising in connection with 
lamp-making. 


To be Continued. 


The construction of an electric railway connecting 
Sebastopol with Jalta and Aluschta is in contemplation. 
The cost is put at 28,150,C00 roubles. A share cupital of 
590,000 is to be issued and the Russian Government will 
supply 29,500,000 on certain mortgages. 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND: GENERAL. 
` HOME. 


BLackPoorL.—The accounts of the County Borough Electric 
Light Fund show a total revenue for the year of £33,971 13s. 7d. 
Deducting working expenses £15,977 125. 6d., the credit balance 
is £17,994 1s. ld., of which interest and sinking fund and repay- 
ment of capital absorb £12,723 13s. 8d. Of the balance of 
£5,270 7s. 5d., £3,000 is transferred to the general district fund, 
and £2,270 7s. 5d. to reserve fund. Since 1894 the undertaking 
has made a total net profit of £56,493, has applied £21,842 to 
reserve fund, and allocated £33,508 in relief of rates. 

CaRDIGAN.—At a special meeting of the Town Council, a 
communication was read from Mr. Swarbrick, of Leigh, Lancs, with 
reference to his proposal to introduce electric light to Cardigan. 
He said that before embarking upon a scheme he desired certain 
powers from the Council, and enclosed an agreement to be entered 
into between him and the Council. A deputation was appointed 
to visit the neighbouring towns of Carmarthen, Newcastle Emlyn 
and Llandilo to get information as to how the scheme worked 
there. 

DvBr1N.—The Electric Lighting Committee of the Corporation 
has received sanction of the Local Government Board for a loan 
of £50,000 to carry out an extension of the Electricity Works. A 
letter from the Local Government Board to the committee states 
that they have received the report of their Chief Engineering 
Inspector, Mr. Cowan, on the inquiry held a short time since into 
the application of the Municipal Council for the Board's sanction 
to the borrowing of £128,129 for the carrying out of the exten- 
sions of the electric lightin@of the city. The Board will com- 
municate their decision on all the points involved when they 
have given the matter the fullest consideration, but they further 
state that as they learn from the City Treasurer and the Law 
Agent that an offer of a loan at a moderate rate of interest has 
been received, the time during which it is to remain open being 
limited, and as some time must necessarily elapse before the 
Corporation can be addressed at length on the inquiry, the Board 
think it desirable that in the meantime the Corporation should be 
enabled to borrow portion of the amount of the loan in question. 
The Board &ccordingly sanction the borrowing of a sum of 
£50,000, under Section 237 of the Public Health (Ireland) Act, 
1878, repayment to be made in a period not exceeding 20 years. 

EDINBURGH.— At a meeting of the Electricity Committee of 
the Council it was agreed to recommend a further reduction in 
the price of current to the users of power in the shape of discounts 
according to the amount used. ‘The committee have previously 
agreed to recommend the reduction for private lighting from 
2:d. to 21d. per unit. 

GLoUCESTER.— Mr. T. C. Ekin held a Local Government Board 
inquiry with regard to the application of the City Council for 
xanction to borrow £14,000 for extensions to the clectricity 
undertaking. The Town Clerk, Mr. George Sheffield Blakeway, 
said the amount of the loan was made up of excess of expenditure 
upon last loan applied for in 1905, £1,168 ; plant extensions, as 
scheduled and according to teiders, £5,604; main extensions, 
£3.405 ; sundry distributory extensions, £3,405 ; 250 services at 


e bout £5, £1,200; a totel of £13,177. The last loan amounted to j 


£11,610, and £1,134 of that was for laving mains for one or two 
large customers. The negotiations fell through, however, and 
slightly more than the amount sanctioned was spent on laying 
other mains. The actual excessive expenditure was £1,168 7s. 7d. 
At the suggestion of the Inspector £323, to cover law costs, etc., 
was added to the amount applied for, bringing the total to £13,500. 
The Inspector referred to the statement handed in that the nct 
profit since the opening and beginning of the works amounted to 
£516, and on being informed that there was no reserve fund, 
remarked that he hoped they would start one soon. The Mayor 
observed they had not had the money to do it with, and the 
Town Clerk expressed the opinion that debts ought to be paid 
off first, which the Inspector said he personally agreed with. 
GLOUCESTER.—Àt a meeting of the City Council the Electrical 
Engineer, Mr. Frank H. Corson, reported that the eleventh vear's 
operation of the Electricity Department had been marked by an 
improvement in its rate of progress, the increase in the general 
supply of current being the largest recorded for anv year in the 
historv of the undertaking. The wider adoption of electricity for 
the driving of machinery has been primarily responsible for this. 
1,633,672 units were sold during the vear, an increase of 181,842. 
Excluding tramways and public lighting, the output has been 
greater by 177,000 unita, or roughly 30°45, as compared with that 
of the previous year, and the current sold for industrial power 
purposes has been more than double that of the year 1909-10, 
and four times the quantity sold in 1907-8. The gross profit wes 
£6,734, as compared with £6,506 last year and £5,615 the vear 
before, and the net surplus was £1.077, as compared with £843 
and £10. Out of the surplus of the last two ycars a sum had been 
applied in paying for meters and other items, for which it was 
originally proposed to borrow money, leaving a balance of £041 
to be carried forward to the credit of the undertaking. It has 


also been decided for the future to obtain out of such funds the 
meters used on consumers’ premises which apparatus was 
formerly purchased out of loan capital. On the expenditure side 


.the coal bill is higher by £400, and the repairs bill showed an 


increase in the itema “ accumulators” and '' wages." Of these 
the former is accounted for by the replating of the battery under 
the maintenance contract, and the latter by the fact that a large 
amount of extra work in connection with the alterations and 
extensions is being carried out by the works staff and charged 
direct to the revenue account. On the income side the greater sale 
of electricity to ordinary consumers has augmented the revenue 
by some £750, and the other sources of income show small 
increases, indicative of the normal expansion of the work done 
by the department. : 

KiRKCALDY.— The accounts of the Corporation Electricity 
Department for the year show a gross revenue of £10,001 7s. 6d. 
Deducting working expenses £6,583 lls. 9d., there is a credit 
balance of £3,417 15s. 9d. Interest charges, sinking fund, ete., 
amount to £3,502 7s. 3d., the net result being a debit 
balance of £84 11s. 6d. The total of units sold shows a decrease 
of 17:099, as compared with the previous year owing to the 
Dunnikier Colliery having installed their own plant. 

NEWCASTLE-ON-T'YNE.—Subject to Home Office approval of 
certain definitions, the Newcastle Corporation Bill has passed the 
House of Commons Committee. A new clause was added to 
confirm an arrangement between the Corporation, the Newcastle 
Electric Supply Company, and the Newcastle and District 
Lighting Company. There was, it was announced, an agreement 
with the Newcastle Electric Supply Company, which involved 
the Newcastle and District Electric Lighting Company taking 
some part of the supply under the heads of an agreement sche- 
duled, from the Newcastle Electric Supply Company. The new 
clause was necessary so as to make it clear that the confirmation 
of the heads of agreement as set out in the Bill did not preclude 
the arrangement as made between the two companies. The new 
clause empowered the Corporation and the two companies to 
enter into agreements as to supply, notwithstanding anything set 
out in the heads of agreement in the Bill. 

OvrroN Broap.—A long discussion took place at a meeting 
of the Urban Council on the subject of the electric lighting pro- 
posals. ‘Che committee reported that the Oulton Broad Elec- 
tricity Company, Itd., had offered co sell to the Council the 
whole of their electric lighting undertaking and business, with the 
goodwill, and with all the plant, for £1,300, free of all incum- 
brances; or to enter into a contract to supply the Council with 
electrical energy at 230 volts measured through a meter at their 
work; ut certain rates, the contract to be for the first term of 25 
years, with an option for the Council to take over the generating 
plant of the company at th^ end of 15 years at a valuation ; the 
company upon the ratifieatioa of the contract to proceed imme- 
diately to instal generating plant of the most modern tvpe, 
capable of dealing with a much greater load than is at present 
required, and also a suitable standby equipment of proved effi- 
ciency, and to give specitic guarantees for the efficient perform- 
ance of the contract to supply current, and generally to place the 
Council in a position of undoubted security in the matter. The 
company to accept payment of £1,300 in instalments to be spraed 
over 5} vears, interest at the rete of 4°. The company stated 
they had every confidence that the scheme they had prepared to 
supply electrical energy to the district would commend itself and 
prove in working to be perfectly satisfactory, and they would be 
willing. if desired, to submit the details thereof to an electrical 
engireer, appointed by the Council for that purpose. The recent 
resolution by which the Council entered into a provisional agree- 
ment with the East Anglian Ice Company having, with the con- 
currence of that company, been formally rescinded, the resolution 
to accept the offer of the Oulton Broad Company was adopted 
bv 7 votes to 6, the majority including the Chairman's casting 
vote. 

SHEFFIELD.—The Electricity Committee of the Council is 
seeking sanction to a loan of £61,000 for further extensions to 
the undertaking. The new scheme includes £16,800 for three 
new boilers and accessories, £2,500 for three economisers, 
£3,800 for pipework, £20,000 for one 4,000 to 6,000 kw. turbo- 
alternator, £4,600 for switchboard, £980 for machine cables, and 
£9,275 for buildings. Mr. Fedden, the manager, explains that 
the regular demand upon the works at present is from 8,500 to 
0.000 kw., an increase of 2.000 kw. each vear. Next winter 
he anticipates that even with the new plant now under con- 
struction they will have no margin to spare. 

SwaNsEA.— The Corporation's electricity undertaking made 
2 net profit up to the end of the past year of £8,000, and at a 
meeting of the Committee it was decided to apply this sum to 
the reserve fund instead of allocating it in relief of rates. The 
clectrical engineer (Mr. C. A. L. Prussmann) reported that the 
number of consumers on the books to the end of June was 2,075. 
Twenty-two new applications had been made since his last 
report. The maximum load which had taken place since his last 
report was 920 kw., or an electrical horse-power 0f/1,233, oran 
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equivalent of 28,750—22 watt lamps alight at one time. The 
load was obtained at.9 p.m. on June 24, and was a decrease of 
27 kw. on the last reported maximum load. 


Torquay.—Mr. H. R. Hooper held a Local Government Board 
inquiry with regard to the application of the Council for sanction 
to borrow £5,000 for additional plant at the electrical works. 
The Town Clerk (Mr. F. S. Hex) in reply to the Inspector, stated 
that the net debt on the electric lighting undertaking was £45,579. 
The additional plant was required on account of the increased 
demand for the general supply, and the electrical engineer, Mr. 
C. W. Salt, recommended that they should instal steam plant. 
On the initial expenditure of £5,000 he believed they would be 
able to effect an annual saving in coal, oil, and water, etc., of 
£330. When the undertaking was started in 1899 they had 108 
consumers, which increased to 531 in 1909, 585 in 1910, and at the 
end of the last month the number was 659. The income had also 
progressed satisfactorily. The total receipts for 1909 were 
£13,105, and the cost of the works was £6,815, exclusive of 
interest and redemption, absorbing £3,547, which left a credit 
balance of £2,595. However, in consequence of the sum of £2,297 
being debited to the revenue account for new engines, the credit 
balance was reduced to about £300. Last year the receipts 
amounted to £13,593, an increase of £490, and the cost of works 
was £8,494, an increase of £1,600 in respect of engines. Interest 
and redemption absorbed £3,353, which, taken with an ordinary 
expenditure, would have left them with a credit balance of £1,747, 
but in consequence of exceptional expenditure being charged to 
the revenue accour.t for the provision of new plant costing £3,846, 
which was done in compliance with a request from the Local 
Government Board, their credit balance of £1,747 was trans- 
formed into a debit balance of nearly £2,100. . 


WorvERHAMPTON.— The report of the Electricity Committee 
of the Council shows a gross profit of £20,637, equivalent to 8:49, 
on capital outlay. Out of this interest payments absorb £6,133, 
sinking fund and repayment of loads £9,089, income-tax £185, 
leaving a balance of net profit for the year of £5.230. The com- 
mittee report that the new 2,000 kw. generating set, which should 
have been completed and ready for operation early in October 
last, is not yet ready for service, being at the present date nearly 
nine months overdue. The loss of the services of this generating 
set placed the undertaking in a very serious position during last 
winter, the actual load upon the station being at times consider- 
ably in excess of the normal capacity of the generating plant 
available to deal with it, and consequently for a considerable 
period during the winter months the whole of the plant in the 
gencrating station had to run heavily overloaded and under 
extremely uneconomical conditions. As a result of the heavy and 
continuous overloads to which the plant was subjected, certain 
breakdowns occurred to individual generating sets, which 
involved abnormal expenditure in the direction of repairs and 
maintenance. Moreover, since the whole endeavours of the staff 
of the Electricity Department nad to be concentrated upon 
maintaining continuity of supply, the question of fuel economy 
necessarily became a secondary consideration, and consequently 
the expenditure on fuel during the past yeer has been consider- 
ably higher than would have been the case had it been possible 
to run the station under normal conditions and with a reasonable 
margin of spare plant. Another reason which has militated 
against economical running during the past year is the fact that 
during about nine months of the year the committee were 
without the services of two 500 kw. converters. Another cause 
which has had an adverse effect on the net profits of the year, is 
the concession made to the Tramways Committee in respect of 
the price of electrical energy for traction purposes. The actual 
reduction in net profit due to this cause is approximately £800. 
The net. result of the adverse conditions under which the com- 
mittee have had to work during the period covered by these 
accounts may be summarised as follows—Abnormal expenditure 
on repairs and maintenance of plant, £1,200; wages and material 
in connection with capital work charged to revenue account, 
£588; renewals of plant not charged to reserve fund, £250; 
reduction in price of current for traction purposes, £800 ; total, 
£2.838. This total of £2,838 does not include the additional 
expenditure on fuel occasioned by the uneconomical conditions 
under which the generating station had to be operated owing to 
the non-delivery of the new generating set. ‘There is a con- 
siderable additional expenditure under the head of water and oil, 
waste and engine room stores, only a portion of which is really 
attributable to increased output. The committee are of opinion 
that, having regard to all the circumstances, the result of the 
vear's trading is eminently satisfactory, and they are pleased to 
be able to report that in spite of the abnormal conditions which 
existed during the past year, the cost per unit of generation and 
distribution has been still further reduced, the total cost of pro- 
duction, exclusive of capital charges, being 557d. cs ageinst ‘562d. 
of list vear, which is equivalent to a reduction of 005d. per unit. 
Both the output in units sold, and the revenue received from the 
sale of current show a remarkable increase over the previous year. 
Units sold: 1910, 8,289,720; 1911. 10,818.089; increase, 
2.528.369. Revenue (from sale of current only): 1910, £39,218 
195. Sd. ; 1911, £45,047 4s. 4d. ; increase, £5,828 4s. 8d. One of 
the most satisfactory features is the remarkable increase in the 
sales of current for lighting purposes. During the last two or 


three years the committee had to report that owing to the intro- 
duction of the metallic filament lamp there had been a marked 
decrease in the number of units sold for lighting purposes, but 
when presenting their balance-sheet for 1910 they stated that 
there were strong indications that the downward movement in 
this direction had been arrested, and that an improvement in the 
position might shortly be expected. The returns for the year now 
under review show that their expectations have been more than 
realised, as not only is there no further decrease in the output of 
units sold for lighting purposes, but your committee are able to 
record an actual increase in revenue, which is the largest since 
1903. Moreover, the number of new consumers connected to the 
mains during the past year is the largest in the history of the 
undertaking. 


TRACTION. 


HOME. 


CroyDoN.—The report for the past year of Mr. T. B. (ioodyer, 
manager of the Corporation tramways, shows that the total 
revenue was £87,497, and working expenses £63,701, leaving 
a credit balance of £23,706, or with bank interest £24,371. Of 
this total interest charges absorb £8,016, sinking fund £7,467, 
and income tax £429. Of the net balance of £8,458 a sum of 
£3,658 has been placed to renewals account and £4,800 go in 
relief of rates. The gross balance is equivalent to 8:649, on 
capital outlay, and the net balance to 3%. The miles run were 
2,269,500, and passengers carried 19,476,576, the average 
receipts per car mile being 9:07d. The number of units used 
was 2,220,257, or 668,464 less than last year, the cost being 
l:684d. per car mile. The proportion of working expenses to 
gross revenue is 72:369, interest on capital 9-09, and sinking 
fund 8-47, while of the balance 5-4@°% has gone in relief of rates, 
and 4-159, to reserve and renewals. The financial saving effected 
by the use of car meters was £4,984 18s. 3d., or 24-779, over 
the previous year. 

EpinpurGH.—The Tramways Committee of the Council have 
authorised the Burgh Engineer to visit and inspect the railless 
electric traction system which has just been opened at Bradford 
and Leeds. This is the first system of the kind in the United 
Kingdom, and should the Burgh Engineer's report prove 
favourable to its adoption in Edinburgh, the Corporation will 
no doubt take the system into consideration when the time comes 
to extend the suburban tramway area. 

GLASGOW.—AÀt a meeting of the Corporation, Bailie Russell, 
in moving the adoption of the tramway accounts, for the year, said 
the gross revenue showed a large increase, but that had been 
gained at the cost of increased working expenses, increased 
payment to the sinking fund, to the depreciation fund, and to the 
permanent way renewals fund, so that of £58,472 of increased 
revenue they had only been able to save £15.650, leaving the net 
balance to be handed over to the common good at £68,678, or 
£15,650 more than last year. In the view of some they were 
considered to have been very extravagant in the amount they 
had set aside for depreciation, and they had heard stories from 
time to time about large sums being hidden away. "That was pure 
fiction, as while between 1903 and J907 some extra amounts were 
set aside as extraordinary depreciation, he found that the total 
depreciation. including 219, written off buildings and fixtures, 
worked out at a fraction less than 595. Even if they excluded the 
amount written off for buildings and fixtures, the average per- 
centage would only work out at a trifle over 59. Nothing had 
been written off the value of ground. and the question arose, 
Would the ground now realise purchase price ? As to permanent 
way, during these 10 years they had provided a sum for renewal 
equal to practically about the same as in the general plant, or 
equal to about 509,. working out in that department also at 
about 5° per annum. Their capital expenditure to the end of 
last year on general plant and electrical equipment, excluding 
permanent way. amounted to £2,400,756, of which they had 
written off £1,163,356, and that left a balance of £1,237,400, or 
about 5295. As regards permanent way, up till the end of last 
year their tota] cost was £1.108,418, against which they hrd 
written off £539,569, so that their permanent way stood in their 
books at £568,859. Against any loss in realisation, or should it 
ever have to be scrapped in favour of some new invention, they 
had a sinking fund of £862,387, together with a reserve fund of 
£50,832, to fall back upon. As regarded the future, while they 
were making a good beginning, having a £6,554 increase in one 
month, they had a considerable number of responsibilities facing 
them. The most important of these was a line of tramways down 
Buchanan-street, a bridge across at Dixon-street, and a line of 
tramways up Portland-street. They hed two bridges to build at 
Clydebank, which might cost as much as £10,000, and/several 
extensions that might require to be made in the course of the 
year. The cost of equipping the remaining cars with vestibules 
for the protection of motormen in inclement weather would cost 
some £25,000, and an arrangement had been made by which they 
would turn out six cars weekly, with vestibule protectors, instead 
of three. They had still £8,000 or £9,000 to spend in equipping 
the remaining cars with top covers. The controllers were being 
brought up to date at a cost of a few thousand peunds-y Brakes 
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now obsolete, were being replaced at an expenditure of about 
£25,000. The 100 old horse cars that they had still running would 
require to be discarded soon, and that meant in replacement an 
expenditure of something like £40,000. In addition, they had to 
face an extra expenditure this year as compared with last of 
£4,000, representing the cost of the recent increase of wages. The 
accounts were passed. 

KiRKCALDY.—The traffic receipts of the Corporation 
Tramways Department for the past year totalled £14,315 10s. ld., 
and other receipts £403 8s. 4d., giving a total revenue of £14,718 
18s. 5d. Working expenses were £9,327 10s. 5d., leaving a 
credit balance of £5,391 8s., of which interest charges, sinking 
fund, depreciation, ete., absorb £4,849 3s. 8d., leaving a net 
profit of £542 4s. 6d. | 

MANCHESTER.— The annual report of the Tramways Com- 
mittee of the City Council shows that there are now a few yards 
less than 183 miles of single track in operation, 1,759 yards 
having been added during the year. The gross revenue was 
£810,004 (as compared with £788,029), working expenses 
£519.142 (as against £511,070), and the gross profit £290,952 
(as against £276,959), to which has to be added £11,616 on account 
of bank interest, making a total available balance of £302,568. 
Out of this sum the following charges have to be met :—Interest 
on mortgage debt £55,227 7s. 3d., redemption of debt £48,708 
13a. 6d., contribution to street improvements—interest and 
sinking fund £4,064 8s. ld., rent, etc., of tramways £24,596 
15e. 7d., leaseholds—proportion of outlay £881 3s. 10d., Income 
Tax £7,083 4s. 9d., Parliamentary expenses £756 13s. 10d. ; total 
£141,318 68. 10d., leaving a balance of £161,249 14s. 3d., which 
has been appropriated as under :—Reserve, renewals and depre- 
ciation account £86,249 14s. 3d., contribution in aid of the rates 

75,000. Last year the profit balance was £145,020 10s. 11d., 
of which £75,000 went in aid of rates. The traffic revenue works 
out at 11:043d. per car mile, an increase of :174d. per mile over the 
preceding year. The total working expenses are 7:174d. per 
car mile, an increase of 027d. per mile. This result is mainly 
due to the increased payment for local rates. The amount paid 
under this head last year was £38,498 ; this year it was £41,313, 
an increase of £2,815, or :033d. per car mile. The grant of half 
wages to sick workmen involved a total payment of £2,276, 
or 032d. per car mile; otherwise the working expenses would 
have shown a decrease. A continually growing source of revenue 
is the carriage of parcels, which last year brought in £10,018. 
Mr. J. M. McElroy is the general manager. The total number 
of ccrs in operation is 600 and 17 new cars are nearly ready for 
service. Since 1902 the tramways have paid £527,000 in relief 
of rates. 


OVERSEAS. 


CHILE.—The “ Diario Oficial" publishes a decree granting to 
"enores Juan Bersano and Natalio Farinelli a 10 years concession 
for the construction and working of an electric tramway in 
Valdivia. Work must be commenced within 6 months and com- 
pleted within one year from the date on which permission has 
been given to the concessionaires to occupy the necessary 
territory. 

Irarv.—'The “ Gazzetta Ufficiale" (Rome) contains a decree 
granting to the “Societa Varesina per Imprese Elettriche " a 
concession for the construction of an electric tramway from 
Varese to Bizzozzero. 

"WITZERLAND.— The “ Feuille Fédérale Suisse" publishes a 
decree granting to a syndicate composed of Messrs. Masson, of 
Veytaux, Gilli¢ron, of Vevey, and Chenaux, of Villeneuve, a 
concession for the construction and working of an electric railway, 
on the rack and pinion principle, from Glion to Sonchaux, with a 
branch to Caux. The length of the line will be nearly 3 miles, and 
the cost is estimated at 1,600,000 francs (£64,000). The initial 
rolling stock will comprise 3 electric locomotives, 7 cars and 3 
wagons. 


COMPANY MEETINGS AND REPORTS. 


GENERAL ELECTRIC COMPANY. 


The directors report to March 31 shows that the net trading 
profits and income from investments, etc., amount to £119,145 
19s. 2d., to which must be added balance brought forward from 
last account £8,918 15s. 4d.. making a total available profit of 
£128,064 14s. 6d.; after deducting Debenture interest and 
depreciation amounting to £32,330 15s. 9d., there remains a 
balance of £95,733 188. 9d., out of which the dividend on the 
Preference shares at the rate of 5°, for the vear ended March 31, 
1911, has been paid, absorbing £12,500 ; and amount transferred 
to reserve account was £43,615 13s. 2d. leaving an available balance 
of £39,618 5s. 7d., which the directors recommend should be 
appropriated as follows : Provision for managing director's and 
employees’ bonus, £7,431 10s. 4d.; provision for dividend on 
ordinary shares at the rate of 5% for the year ended March 31, 
1911, £19,973; balance to be carried forward, £12,213 15s. 3d. 
The reserve account balance at March 31, 1910, was £158,488 
Os, 10d., to which has been added out of profit of the year ended 
March 31, 1911, £43,615 13s. 2d., giving a total reserve account of 
£202,103 14s. ; out of this amount the directors have decided to 
apply towards writing down, goodwill and patents the sum of 


£92,103 14s., leaving a total reserve account of £110,000. The 
directors have to record with deep regret the death during the 
year of their late Chairman and Manazing Director, Mr. G. Byng. 
The result of the trading for the year to March 31, 1911, has been 
satisfactory. The factories at Witton, Salford, Birmingham, and 
London have been well employed during the year. The removal 
of all manufacturing departments other than Telephone and 
Telegraph apparatus from Salford to Witton has been completed, 
the Central Stores from Manchester have also been removed to 
Witton. The additional capital expenditure incurred during the 
year has been principally devoted to the housing of these depart- 
ments. The investment account comprises mainly investments in 
undertakings owned or controlled by this company, and is deve- 
loping to the satisfaction of the directors. Further Ordinary 
shares to the number of 1,156 have been allotted during the period 
covered by the accounts, to the directors and staff at par. 


ELECTRIC CONSTRUCTION COMPANY. 


The net profit for the year, after payment of £7,612 18s. 6d. 
for Debenture interest, and crediting £5,000 as formerly to 


. depreciation account, is £15,041 17s. The sum brought forward 


from last year is £6,416 9s. 8d., and the amount available for 
distribution is therefore £21,458 6s. 8d. The directors recommend 
that this amount be appropriated as follows: Dividend at the 
rate of 7°4 per annum on the Preference shares, £4,394 12s. ; 
dividend at the rate of 21^, per annum on the Ordinary shares, 
£5,605 (both payable on July 31). ; transfer to general reserve 
fund (which will then amount to £25,000), £5,327 8s. ; balance 
carried forward to next account, £6,131 6s. 8d. The directors are 
pleased to report a better demand for electrical machinery, and 
a marked increase in net profit during the past vear. Little 
improvement has taken place in prices, but, in consequence of 
the increased volume of business, the costs of production have 
been reduced, and if the present demand be maintained the 
directors view the future with confidence. During the. vear a 
portion of the compaay's holding in the Madras Electric Tram- 
ways (1904), Ltd., has been disposed of and part of the proceeds 
has been applied in redeeming (1) the balance of £10,000 of the 
Second Mortgage Debenture stock, and (2) £17,300 of the First 
Mortgage Debenture stock. The net deficit arising from these 
transactions has been debited to the general reserve fund. The 
reduction of the Debenture stock, besides strengthening the 
financial position, has effected a considerable saving in standing 
charges. 


MADRAS ELECTRIC SUPPLY. 


The report of the Madras Electric Supply Corporation, Ltd., 
for the year ended December 31, 1910, the first complete year of 
working since the opening of the generating station, shows that 
the number of units of electrical energy sold was 1,882,787, 
compared with 267,568 units sold in 1909. The following figures 
show the progress of the company :—Year 1909: consumers 
355, equivalent connections in 8 c.p. lamps 29,296, units sold 
267,568, gross revenue £5,057; 1910: consumers 719, lamps, 
75,329, units sold 1,882,787, gross revenue £17,454. During 
the past year 2,611,061 units were generated and distributed 
at an average cost of 1°08 pence per unit. Applications from 
new consumers for current for power and lighting continue to 
be received in satisfactory numbers. There are still some matters 
of difference between the company and the contractors, which 
have been referred to arbitration in accordance with the terms 
of the contract. The Board have appointed Messrs. Merz & 
McLellan to be the consulting engineers to the company. 


ELECTRICITY IN MINES. 

The Home Office announces that the Secretary of State 
has received à number of objections from owners of mines 
under the Coal Mines Regulation Acts, to the new special 
rules relating to the installation and use of electricity which 
have been proposed to them. It has consequently been 
necessary for the Inspector of Mines in charge of each 
district to appoint an arbitrator in the matter in pursuance 
of the provisions of Section 47 of the Coal Mines Regulation 
Act, 1887, and each of the Inspectors has accordingly 
appointed Mr. James Swinburne, 82, Victoria-street, 
London, S.W.. as arbitrator in the matter of objections to 
the rules, received in respect of mines in his district. The 
Secretary of State trusts that it may be possible to settle 
the matter without an arbitration, but as objection has been 
formally made to the rules, it is necessary under the Act 
that an arbitrator should be appointed. 


The Westinghouse Works, Trafford Park, Manchester, 
will be closed from 5.30 a.m. on Friday, July 28, until 
7 a.m. on Tuesday, August 8, for the annual holidays. No 
goods can be received or despatched between the above 
dates, but a small staff will be in attendance to deal with 
matters of extreme urgency. 
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Electrical Trader § Contractor. 


Speclal Netice te Electrical Centractcrs. 


"THE ELECTRICAL ENGINEER” (nos ng entirely new ownership and management), 
will shortly begin the publication, under the above title, of a 


Monthly Illustrated Supplement, 


Specially devoted to the Interests of 
ELECTRICAL CONTRACTORS. 


This Supplement will consist of from 16 to 24 pages which will be so arranged that the an- 
nouncements of advertisers will, in all cases, be printed UNDER, OVER or FACING MATTER, 
thus ensuring the MAXIMUM AMOUNT OF PUBLICITY. 


Naage have been made with well known expert writers to contribute articles on the 


following, among many other subjects: 


The Lighting of Schools, Churches, Theatres, 
Mills, Factories, Libraries, Halls, Cinemato- 
graph Theatres, etc. 

Shop and Shop Window Lighting. 

Wiring Work. 

Fittings and Accessories. 

Fans and Ventilators. 

The Science and Art of Illumination. 

Fires and their Prevention. 

Electricity in Commercial Processes, 

Contractors and Municipal Trading. 

Meters and Prepayment Meters. 

Essentials of Street Lighting. 

Arc Lamps and High-candle Power Metal Lamps. 

The Judging and Testing of Cables. 

‘The L/ghtin ; of Private Resicences, 


Applications of Electric Drive. 

Errors in Illumination and How to Rectify Them. 

Electric Radiators and Convectors. 

Elect ic Cooking. 

The Small Motor and what can be done with it. 

Contractors and Central Stations. 

Domestic Applications of Electricity. 

Electricity and the Farmer. 

Storage Batteries and their Possibilities. 

The Equipment of Electric Railways. 

Electricity for Advertisers. 

Vapour Lamps for Colour Matching. 

The Field for Transformers. 

REGULAR FEATURES :—Openings for New Business 
Wiring Notes, Installation Topics, Inquiry Bureau, 
Latest Contracts, etc., etc., etc. 


“THE ELECTRICAL TRADER & CONTRACTOR” will have an annual 


MINIMUM CIRCULATION OF 90,000. 


But this will periodically be largely increased by Special Distributions to Selected Addresses in Great 
Britain, the Continent of Europe, South Africa, India, Ceylon, the Straits Settlements, China, 
Australia, New Zealand, Canada, etc. 


TO NEW ADVERTISERS. 


Many of the firms whose announcements are now appearing in THE ELECTRICAL 
ENGINEER have been consistently advertising in its columns for more than 


A QUARTER OF A CENTURY. 


No better testimony could be desired as to its efficacy as an advertising medium. 


Particulars of Advertising Rates will te sent on application to the Manager, 
THE ELECTRICAL ENGINEER, 149, Fleet Street, London, E.C., and special terms 
will be quoted for advertisements for the Monthly Supplement and one or more of 
the regular weekly issues. 
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Electrical Contractors Section. 


Contracts Open and 


mgQO"'PEQOZI. 


Contract and Miscellaneous Advertisements should reach 
this Offioe by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.G. 


CONTRACTS. 


ELECTRIC LIGHTING. 


——S 


ID UNDALK 


TENDERS are invited for supplying PLANT AND 


MATERIALS AND CONSTRUCTION of Electric Light- 
ing Work for lighting the Dundalk Urban District a: ea 
under its Electric Lighting Order, 1897, and supplying 
energy fof public and private purpcses. 


Tie Dundalk Urban Distiict Council being the Local 


Sanitary Authority invite tende:s for the supply, delivery : 


and e ection of the Plant required for the generation of 
electrical energy for public and private purposes witl.in 
the U:ban District area of Dundalk, and included under 
the following contracts :— | 


Contract No. 1. Gene:ating Station Buildings. 


Contract No. 2. Gas prcducing Plant. 

Contract No. 3. Generating Plant. 

Contract No. 4. Balancer and Booster. 

Contract No. 5. Switchboard. 

Contract No. 6. Storage Battery. 

Contract No. 7. Mains (overhead and unde. ground). 
Contract No. 8. Electricity Mcters. 

Contract No. 9. Travelling Crane. 


Copies of Specifications, Bills of Quantities and Gerera, 
Conditions may be seen at the offices of Mathew Comerfordl 
Esq., Town Clerk, Town Hall, Dundalk, on any week-day, 
between the hours of 10 o'clock a.m. and 2 o'clock p.m., 
or at the olTices of the Consulting Engineers, Messrs. T. 
L. Miller, Wilson & Pegg, Donegall-square, Belfast, 709, 
lower Bui'dings, Liverpool, or 19, Brazennose-street, Man- 
chester, on any week-day during ordinary office hours. 

Copies of the Specification, Bills of Quantities and 
General Conditions can be obtained on payment of a fee 


of two guineas for each contract, which will be returned | 


in case a bona fide tender 1s made. 


Neither the Council, in the Gene-al Conditions called 
Tne “Purchasers,” nor the undersigned warrant the 
accuracy of the Bills of Quantities. 

Tenders should be addressed in a cover indorsed ‘‘ Dun- 
dalk Electric Lighting Tender.” and should be delivered 
nut later than 10 o’clock a.m. on July 24, 1911, to the 
Town Clerk, Dundalk. 

The Council will require the Contractors in all cases to 
employ local labour where possible, and to observe the 
rates of wages current in the district. 

The lowest or any tender will not necessarily be accepted. 


Dated this 3rd day of July, 1911. 


MATHEW COMERFORD, 
Town Clerk. 


Dundalk. 


| 
follows: Contract No. 1, generating station buildings; No. 2, 


Accepted, and Business Prospects. 


CITY or BRADFORD. 


The Bradford Corporation invite Tenders for the supply 

and erection of the following :— | 

Contract * R.15": TWO WATERTUBE BOILERS, 
STOKERS, and SUPERHEATERS. 
Contract * R.16 " : ONE 12-TON ELECTRICALLY- 
OPERATED OVERHEAD  TRAVELLING 
CRANE. 

Copies of the Specifications, General Conditions of 
Contract, and Forms of Tender may be obtained from Mr. 
Thomas Roles, City Electrical Engineer and Manager, 
' Electricity Offices, Town Hall, Bradford, on payment of 
the sum of one guinea each, which sum will only be re- 
turned upon receipt of a bona-fide Tender, with the return 
of the documents in good condition, and after the Tenders 
have been adjudicated upon. 

Sealed Tenders on the forms provided must be sent, 
fully filled in, to me not later than 10 a.m. on Tuesday, 
July 25, 1911, endorsed “ Tender for Electricity Works— 
| Contract ' R.15 '," and “ Tender for Electricity Works— 
| Contract * R.16 ' " respectively. 

The Contract will be let subject to the Fair Contracts. 
. Clauses of the Bradford Corporation, which will be included 
in the General Conditions of Contract. 

The lowest or any Tender will not necessarily be accepted. 
| | FREDERICK STEVENS, 
Town Clerk. 


1 


|! Town Hall, Bradford, 
July 11, 1911. 


| APPOINTMENTS. 


| W^ NTEDbytheConsett Iron Company, Ltd., athorough- 

ly competent ELECTRICAL ENGINEER, capable 

| of supervising generating, haulage, pumping and lighting 

plant, both alternating and direct current.— Applications en- 

closing copies of recent testimonials, stating age, experience, 

and salary expected, to be addressed to the General Manager, 
Consett Iron Company, Ltd., Consett. 


| ——— 


(QTY, AND GUILDS TECHNICAL COLLEGE, 
FINSBURY, LEONARD STREET, E.C. 


Laboratories is vacant by the resignation of Mr. D. Betts. 
, Salary, £100 per annum. 


The post of Instructor in the Electrical Engineering 
| 
For particulars apply to the PRINCIPAL. 


HOME. 
ALDERSHOT.— The Urban District Council invite tenders for 
the supply and erection of one 135 kw. Diesel direct-coupled 
set. Particulars (£2 2s.) from Mr. F. Garside, Electricity Works, 
Laburnam-road. July 17. ` 


| CONTRACTS OPEN. 
| 


BELrAsT.—The Tramways and Electricity Committee of the 
City and County Borough of Belfast invite tenders for the supply 
of a circulating water pump and a motor-driven air pump. See 
official notice. Particulars (£1 ls. each specification) from Mr. 
T. W. Bloxam, City Electrical Engineer, East Bridge-street, 
Belfast. July 17. 

BRaDpFORD.—-The Corporation invite tenders for the supply 
and erection of the following, viz., contract R. 15: two water- 
tube boilers, stokers and superheaters; contract R. 16: one 

| twelve-ton electrically operated overhead travelling crane. Nece 
Official Notice. Particulars (£1 1s. each) from Mr. Thomas Roles, 
City Electrical Engineer, Town Hall. July 25. 

CarDIFF.—The Corporation invites tenders for (a) the supply 
and laying of cables, (b) economisers, and (c) induced draucht 
installation. Particulars from Mr. A. Ellis, City Electrical 
Engineer, The Hayes, Cardiff. July 14. 

DuwNDaLK.—The Urban District Council invites tenders as 


gas-producing plant; No. 3, generating plant; No. 4, balancer 
and booster ; No. 5, switchboard ; No. 6, storage battery ; No. 
7, mains (overhead and underground) ; No. 8, electricity meters ; 


No. 9, travelling crane. See official notice. Particulars (£2 2s, 


, each contract) from Mr. M. Comerford, Town Clerk, Dundalk. 
| July 24. 
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TECHNICAL CLASSES. 


City & Guilds Technical College, Finsbury. 
(LEONARD STREET, CITY ROAD). 


A College for the scientific training of students who are 
preparing to become electrical cr mechanical engineers, or 
chemists; and for engineering pupils who desire to supplement 
their practical training by a two years’ course of instruction 
in the principles cf engineering science. The instruction is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 

The College does not prepare students to pass external 
examinations, A Certificate of proficiency is awarded hy the 
Institute to students who coinplete a satisfactory course cf 
instruction. The subjects of the Entrance Examination are 
Mathematics and English; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
a period of two years, and those in Chemistry three years. 
There are arrangements also for three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 


PROFESSORS: 
ELECTRICAL ENGINEERING 


AND Pnuysics: Silvanus P. Thompson, D.Sc., 
F.R.S. (Principal of the 
College). 


MECHANICAL ENGINEERING 
AND MATHEMATICS : E. G. Coker, 
M.Inst. M. E. 


.. Raphael Meldola, D.Sc., F.R.S.. 
FL, . 


City and Guilds of London Institute, 
Gresham College, 
Basinghall-street, E.C. 


M.A., D.Se., 


CHEMISTRY 


eas 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLEGE, 
NEWCASTLE-UPON-TYNE. 


PRixcrPAL : W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 


Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 


F. H. PRUEN, M.A,, Secretary. 


Armstrong College, Newcastle-upon-Tyne. 


FARADAY HOUSE. 


ESTABLISHED 1889. 
(Proprietors: The Syndicate of Electrical Engineers, Ltd.) 


WATER ANALYSES 


Tests of evzry kind of Electrical Machinery 

and Instrument, and all Apparatus and 

Materials used by the Electrical and Allied 
Industries. 


Scale of fees will be sent on application to the 
Secre'ary. 
THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION. 
62-70, Southampton Row, London, W.C. 


Telephone No.: Te'ce. Address: 
9999 Central. t Sfandardizing, London.’ 


FARADAY HOUSE. 


C. PASS & SON, Utd. 
Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 
Write for Samples and Prices. 


Telegrams : ** PASS, BRISTOL.” Telephone: 475. 
MOSSES & MITCHELL, 


AKE & INSULATING STAPLES 


VULCANITE 


ALL SPECIAL ARTICLES QUOTED 
FOR ON RECEIPT OF SAMPLE, 
SKETCH, OR SPECIFICATION. 


F.CARSON & EVANS, 
3A Fenchurch Buildings, LONDON, E.C. 


EBONITE 


Govan.—The electricity department of the Corporation in- 
vites tenders for (a) extensions to high tension switchboard, (b) 
steam boiler, mechanical stoker and coal bunkers, and (c) 
cooling tower. Particulars from Mr. T. €. Personas, Borough 
Electrical Engineer, Helen-street, Govan. August 1. 

Hoxton.—The London City Council invite tenders for an 
electrical installation at the Hamond-square Elementary School. 
Particulars (£1) from Mr. Maurice Fitzmaurice, C.M.G., County 
Hall, Spring-gardens. July 19. 

ILronD.—The Education Committee invite tenders for wiring 
ard supply of fittings for the installation of electric light in 
Cleveland-road School. Particulars from Mr. Arthur H. Shaw, 
M.LE.E. M.LMech.E., Electricity Works, Ley-strect, Ilford. 
July 15. 

Lonpon.—The London County Council invite tenders for the 
supply of tramway track insulators, complete. Particulars from 
the Chief Officer of Tramways, L.C.C., 62, Finsbury-pavement, 
E.C. July 18. 

Lonpon.—The Calcutta Electric Supply Corporation, Ltd., 
invites tenders for the supply, delivery and erection at their 
Cossipore station, Calcutta, of auxiliary plant and pipework 
(Specification number 16). See official notice. Particulars (£2 28.) 
from Mr. Francis R. Reeves, Secretary, The Calcutta Electric 
Supply Corporation, Ltd., Salisbury House, London Wall. Date 
July 24. 

PorLAn.— The Borough Council invite tenders for the supply 
and erection at their electricity works, Bromley-by-Bow, of (a) 
overhead coal bunker, (b) coal conveyor, and (c) extension to 
ard modification of existing coal conveyor. Particulars (5s.) 
from Mr. J. H. Bowden, Electrical Engineer, Glaucus-street, 
Bromley-by-Bow. July 15. | 

SALFORD.—The Corporation invite tenders for one water 
tube boiler, complete, with superheater, for the Electricity 
Works. Particulars from the Borough Electrical Engineer, 
Electricity Works, Frederick-road, Pendleton July 17. 

WALTHAMSToW.—The Urban District Council invite tenders 
for the supply and delivery of feeder cables and stoneware con- 
duits. Particulars (£1 1s.) from Mr. G. R. Spurr, Electrical and 
Tramways Engineer, Ee tricity Works, — Priory-avenue, 
Welthamstow. July 2l. 

WiNCHESTER.— Ihe Hants County Council invite tenders for 
the installation of electric light in the County Hall, and the 
Castle, Winchester. Particulars (£2 25.) from the County Sur- 
veyor. July 24. 

YonK.— lhe Council invites tenders for the supply of 2,000 
of high-tension three-phase underground mains, laid solid. 
Particulars from Mr. J. W. Hame, City Electrical Engineer, 
Clifford-street. July 17. 


OVERSEAS. 

ADELAIDE. The Imperial Trade Correspondent at Adelaide 
(Mr. J. K. Samuel) reports that tenders will be received up to 
noon on August 30, at the office of the Deputy Postmaster- 
Go: ere |, Adelaide, for the supply of (1) 6,400 poreeloin insulators 
(Schedule No. 182) and (2) 6,500 copper birdings, 1,000 jointing 
sleeves, 6,500 copper tapes, and 383 tons of hard-drawn copper 
wire (Schedule No. 183) A deposit of 5°9 on the first £1,000, 


— À —— —— ——À 


THE ELECTRICAL ENGINEER, JULY r4 ori. 57 


and of 2195 on the amount above that sum, is required with 
each tender. Local representation is necessary. For copies of 
the specifications and forms of tender, application should be 
made to the High Commissioner in London for the Common- 
wealth of Australia, 72, Victoria-atreet, S.W., where also pre- 
liminary deposits may be paid. 

PHILIPPOPOLIS (Bulgaria)— Tenders are invited by the 
municipal authorities of Philippopolis for a 50 years’ concession 
for lighting and.electric tramways in the town. A deposit of 
80,000 frs. (£3,200) is required with each tender for the instal- 
lation of gas lighting, and 170,000 frs. (£6,800) with each tender 
for the whole enterprise. Tenders will be received up to August 4. 


BRISBANE.—Tenders will be received at the office of the 
Deputy  Postmaster-General, Brisbane, as follows:—Up to 
noon on August 16, for the supply of (1) 9,910 yards of paper- 
insulated, lead-covered cable (Schedule No. 160); (2) 3,960 
yards of paper-insulated, lead-covered cable, taped with brass 
ribbon (Schedule No. 161); (3) 3,520 yards of silk and cotton 
insulated light lead-covered telephone switchboard cable 
(Schedule No. 162); (4) 320 miles of covered wire (Schedule 
No. 164); (5) 3 tons of galvanised iron wire and 2 tons of steel 
standard wire (Schedule No. 165) ; (6) 158 tons of 3 in. cast iron 
pipes (Schedule No. 167) : (7) 1,400 tubular iron or steel poles 
(Schedule No. 169); (8) 6,020 insulators (Schedule No. 170) 
and (9) copper wire and accessories (Schedule No. 172). <A 
deposit of 5% on the first £1,000 and of 2194 on the amount 
above that sum, is required with each tender. Local representa- 
tion i8 necessary. For copies of the specifications and forms of 
tender, application should be made to the High Commissioner 
in London for the Commonwealth of Australia, 72, Victoria- 
street, S.W., where also preliminary deposits may be paid. 


Russi4A.— Tenders are invited, up to August 1-14, by the 
municipal authorities of Stavropol, Caucasus, for the construction 
and working of an electric tramway in the town. 


SPAIN.— The '' Gaceta de Madrid" notifies that tenders will 
be received up to July 24 at the offices of the '* Gobierno Civil 
de la Provircia de Lerida," Lerida, for the establishment and 
working of a telephone system in Cervera. Tenders will also be 
received up to July 26 at the offices of the “ Gobierno Civil de 
la Provincia de Santander," Santander, for the establishment 
and working of a telephone system in Torrelavega. 


SYDNEY, N.S.W.—Tenders will be received at the office of 
the Deputy Postmaster-General, Sydney, up to August 23, for 
the supply of telegraph, telephone and electric light material 
(Schedules No. 88-104 inclusive). A deposit of 59, on the first 
£1,000, and of 23° on the amount above that sum, is required 
with each tender. Local representation is necessary. For copies 
of the specifications and forms of tender, application should be 
mde to the High Commissioner in London for the Common- 
wealth of Australia, 72, Victoria-street, S.W., where also pre- 
liminary deposits may be paid. 


TENDERS ACCEPTED. 


BanNsTAPLE.—New battery for Corporation’s 
Works: The D. P. Battery Company, Ltd.—£1,370. 

BRisTOL.—Cables for the Docks Committee at the new Avon- 
mouth Shed: Messrs. Siemens Bros. & Company, Ltd. 

DewsBURY.—Supplies for tho Corporations Electricity 
Department. Feeder Switchboard: Messrs. Cowans, Ltd. ; 
feeder cables: Callenders Cable and Construction Company, 
Ltd. 

HacKNrEy.—Yellow flame arc lamp carbons for Borough 
Council’s Electricity Department: Ship Carbons, Ltd., and 
Messrs. W. Geipel & Company, each £3 per thousand pairs. 

HasLINGDEN.—Undergrourd mains for Corporation’s Elec- 
tricity Department: Messrs. Siemens Bros. & Company, Ltd. 

LEYToON.—Turbo-generator connecting cables for. Urban 
District Council’s Electricity Works: The Union Cable Com- 
pany, Ltd.—£164. 

STOKE-ON-TRENT.—Electrical fittings for lighting the King’s 
Hall in the Town Hall: Messrs. Verity's, Ltd.—£777 10s. 


Electricity 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


Abergele: The Urban Council is seeking sanction to a loan of 
£1,160 for the erection of a new town hall and offices. 

Bath: It is proposed to purchase and instal a new booster for 
the Lower Bristol-road district at a cost of £400. 

Birmingham : It is estimated that it will be necessary to spend 
£53,350 on further additions to the municipal buildings and art 
galleries. 

Blackpool: It is proposed to purchase four new electric 
tramcars at a cost of £2,000. — 

Bolton-on-Dearne: The West Riding Education Committee 
propose to erect new schools at a cost of £4,320. 

Bridlington : The Churchwardens of Christ Church propose to 
erect a new parish hall and offices at a cost of £2,500. 


Bridlington: Princes-parade is to be electrically lighted at a 
cost of £250. 

Bury: The Guardians propose an expenditure of £2,120 on 
improvements to the Workhouse. 

hatham: The Education Committee propose to build a new 
school at a cost of £8,215. i 

Chester : The Council's tramway track at Hough Green is to 
be relaid. | 

Chester-le-Street : The Board of Guardians proposes to light 
the workhouse, infirmary, and offices by electricitv, and tenders 
are to be entered for. 

Criccieth : It is proposed to erect a new technical centre for 
the district. 

Dalkeith : The Commercial Bank of Scotland, Ltd., propose 
to erect new offices at a cost of £2,300 (approx.). 

Dalton: The Council proposes to expead £5,500 on new 
municipal offices. 

Darlirgton : The Guardians propose to expend £3,000 (approx.) 
in improve:nents to the Workhouse. 

Derby: The Education Committee is to spend £12,575 for the 
erection of a new school in Regi :ald-street. 

Doncaster: Sanction is being sought for. a loan of £12,000 for 
extensions to the electricity undertaking. 

Dublin: Sanction has been given to the borrowing of £50,000 
on account of extensions to the electricity undertaking. 

Eccles: Sanction is being sought to a loan of £3,290 for a new 
engine and dynamo at the electricity works. 

Elham : The Guardians propose to expend £6,000 (approx.) on 
improvements to the infirmary. 

Gateshead: St. Mary’s Parish Church is to be electrically 
lighted. 

Gloucester: Sanction is being sought to a loan of £14,000 for 
extensions to the electricity undertaking. 

Hastings: The Education Committee propose to instal 
electric light in the Council Schools at Clive Vale and Lower-road. 

Hinckley: A new infirmary is to be built for the Guardians 
at a cost of £6,500 (approx.). 

Hornsey: Sanction is being sought to a loan of £9,600 for 
extenriors to the electricity undertaking. 

Huddersfield: It is proposed to extend the Corporation 
tramways to Brighouse, Mirfield, Marsden, Dodlee, Longwood, 
Dalton, New Mill and Grange Moor. 

Hull: The Guardians propose to expend £10,000 (approx.) on 
hospite] extensions to the Workhouse. 

Larcaster: The Education Committee proposes to expend 
£16,200 (approx.) on & new secondary school. 

Leigh: Sanction is being sought to a loan of £5,300 for 
extensions to the electricity undertaking. 

Leyton: The Essex Education Committee has decided 
build a new school at a cost of £11,270 (approx.) exclusive of cost 
of site. 

Luton: Sanction is being sought to a loan of £13,500 for 
extersiors to the electricity undertaking. i 

Macclesfield: The Education Committee propose to build a 
new school at a cost of £12,500. 

Merthyr: The Council proposes to expend £23,320 on new 
schools. 

Morecambe: The Corporation’s tramway track is to be 
doubled from Thorton-road to Bare, at a cost of £800. i 
Prestwick : Sanction is being sought to a loan of £3,000 for 

extensions to the electricity undertaking. 

Reading: It has been decided by the Council to proceed at 
once with the erection of new science, art, and technical buildings 
at a cost of £3,350 (approx.). 

Rutland: A joint asylum for imbeciles to cost £50,000 is being 
discussed by the Leicestershire and Rutlandshire County Councils. 

S:lford: The Education Committee propose to build a new 
school at a cost of £12,000. 

Seaton: The Whitehaven Education Committee proposes to 
build a new elementary school to cost £7,000. 

Stretford: The Urban Council proposes the expenditure of 
£5,000 on extensions to the Old Trafford Technical Institute and 
Free Library. 

St. Pancras: University College is to be extended at a cost. of 
£50,000. 

Swinford : The Council is seeking sanction to a loan of £2,700 
for electric lighting purposes. 

Wakefield: Sanction is sought to a loan of £5,540 for new 
mains, sub-stations and transformers. 

Walthamstow: The Urban Council has received sanction to 
its application for a loan of £9,260 for extensions to electrical 
plant, ete. 

West Bromwich: the Guardians propose the erection of a new 
infirmary at an estimated cost of £35,000. 


HE ELEMENTS OF TELEPHONY. By Arthur Crotch, 
Silver Medallist and Honoursman in Telegraphy and 
Honoursman in Telephony, City and Guilds of London In- 
stitute. No. 21 of the popular “ S. and C. " series of elementary 
manuals for mechanics and students ; lucid and practical. with 
numerous illustrations; pages 90. Post free 1s. 6d. from * Elec- 
trical Engineer " Book Department, 149, Flect-street, London, 
E.C. (492). 
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Peebles Motor Converters. 


The increasing use of motor converters is strikingly illus- 
trated by the fact that one company alone has recently 
given to Messrs. Bruce Peebles & Company, Ltd., of 
Edinburgh, an order for 16 motor converters, each of 475 
kw. capacity, for use in its sub-stations. These converters, 
made under La Cour patents, are quite distinct from either 
the motor generator or the rotary converter, and it is 
claimed that the great success which has attended the 
introduction of the motor converter is due to the fact that 
while it eliminates the defects of other systems, it embodies 
in full measure practically all their advantages in addition 
to valuable features unattainable with any other machine. 
In its mechanical construction the motor converter resem- 
bles a motor generator in that it consists of an alternating 
and a continuous current machine rigidly coupled. The 
rotor winding of the induction motor and the armature 
winding of the rotary are connected in parallel. When the 
rotor is running with, say, L09, slip. the revolving field, 
induced in the rotor by the primsry circuit, rotates, relatively 
to the rotor, at a speed corresponding to half the frequency of 
the supply circuit, and it thus induccs in the rotor windings 
a series of E.M.F^s which have also half the frequency of 
the supply circuit. The numbcr of poles of the continuous 
current machine is so arranged that the frequency of the 
currents induced in the armature winding at the giver 
speed is the same as the frequency of the rotor currents. 
For this reason it is possible to connect the roter and 
armature windings together when their E.M.F.'s are equal 
and in phase, and when this is done the spced remains con- 
stant, and the two machines, connected in tandem, behave 
as a single synchronous machine. As the induction motor 
rotates at a speed corresponding to half the primary 
frequency, half the electrical energy supplied to the in- 
duction motor will be converted into mechanical encrgy and 
transmitted by meens of the shaft to the converter, while 
the other half of the encrgy supplied is transfcrred to the 
rotor winding and thercby to the converter armature in 
the form of electrical energv ; thus the induction motor 
opcrates half as motor and half as transformer, while the 
converter operates half as continuous current gencrator and 
half as rotary converter. As the rating of the induction 
motor depends on the speed of the rotating ficld, end not on 
that of the rotor, it 1s theoretically at the same speed half 
as large as it would be if it converted the whole of the energy 
into mechanical energy. The converter runs at a spced 
equal to half the primary frequency, which is more advan- 
tageous with regard to commutation, consequently it is 


made of smaller proportions than an ordinary continuous | 


current generator or converter for the same output and 
primary frequency. The rotor is generally built with 12 
phases, as the losses in converting half of tlie energy from 
A.C. to D.C. are then reduced to a practical minimum. 
Engineers who are interested in this machine are invited to 
write to Messrs. Bruce Peebles & Company for pamplilet 
No. 20B, in which these motor converters are fully illustrated 
and described. It may be added that at the present time 
Messrs. Bruce Peebles have in hand motor converter con- 
tracts aggregating to upwards of 150,000 kw., and that they 
are being installed for the General Post Office, Great Western 
Railway, Great Eastern Railway, Natal Government Rail- 


way, Indian State Railway, Ikaho Electric Railway, | 


Keihin Electric Railway, the Hanshin Railway, Manchester 
Corporation, Glasgow Corporation, Bristol Corporation, 
Cardiff Corporation, Wolverhampton Corporation, Exeter 
Corporation, Rochdale Corporation, Hull Corporation, St. 
Pancras Borough Council, Poplar Borough Council, Stoke 
Newington Borough Council, Johannesburg Municipal 
Council, Stepney Borough Council, the War Office, Calcutta 


Electric Supply Corporation, North Metropolitan Electric 


Power Supply Company, Ltd., County of Durham Electric 
Power Distribution Company, Ltd., Scottish Central 
Electric Power Company, Ltd., Durham Collieries Electric 
Power Company, Ltd., River Plate Electricity Company, 
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Ltd., Consett Iron Company, Ltd., Powell Duffryn Steam 
Coal Company, Ltd., Oxford Electric Company, Ltd., Cape 


| Peninsula Lighting Company, New Reitfontein Gold Mining 


Company, Falkirk District Tramways, Bayliss, Jones & 
Bayliss, Ltd., Beyer, Peacock & Company, Ltd., Osaka 
Technical College, etc., etc. 


The British Westinghouse Company. 


Among recent important orders received by the British 
Westinghouse Electrical & Manufacturing Company, Ltd., 
| we note the following :—N.E.S. Company, for Bradbury 
| Williams & Company: Three 157 kw. rotary converters, 
; transformers and switchgear ; Tyneside Electric Develop- 
ments Company, Horden and Shotton Colliery: Three 400 
k.v.a. rotary converter sets; John Summers & Company, 
Ltd.: One 500 kw. rotary converter and switchgear ; 
Greenock Corporation : Two 450 kw. rotary converter sets, 
D.C. switchgear, etc. ; Admiralty, Devonport: One 24, 
i three 5. two 10, two 15, two 25, one 30 and three 40 h.p. 
| 440 volt D.C. Motors contro] gear and spares; Sir Wm. 
Arrol & Company, for Admiralty, Portsmouth : . Four 50, 
two 3, two 10 h.p. 440 volt type A motors control gear and 
spares; Cowan Sheldon, for Imperial Japanese Navy: 
Three 60 h.p., one 25 h.p., 220 volt 500 r.p.m. G motors, con- 
trol gear and spares ; three 60 h.p., one 25 h.p., 220 volt 500 
; r.p.m. G motors, control gear and spares; R. H. Barker & 
| Company: One 3, four 40, one 50, one' 100 h.p. 440 volt 
| 2-phase 60 per A.C. motorsand control gear; Holders Brewery, 
Ltd. : One 1, one 3, one 5. one 73, one 10, four 10, one 15, one 
25, one 35 h.p. 440 volt, 3-phase 25 pcr sq. cage mtrs. and strs. 
and one M.G. set 440 volt A.C. to give 9 amps. at 110 volt 
D.C. and one 150 k.v.a., one 25 k.v.a. 3-phase 25 per trans- 
formers and switchgears ; Wellman Seaver & Head, Ltd. : 
One 100, one 75, one 75, three 40, one 30, one 10, two 10, and 
one 5 h.p. 460 volt G. motors ; Ransomes & Rapier, Ltd., for 
Admiralty, Devonport : One 2, one 4, one 6, one 7, two 15, 
and two 20 h.p. D.C. motors 440 volt and control gear and 
spares; B.A.G. S. Rly. Company, Ltd.: Four 20 h.p. 440 
volt 1450-1500 r.p.m. 3-phase 50 per 50 C. B. and strs., one 25, 
three 15, three 10, one 5 h.p. 550 volt 930 r.p.m. G. motors 
and strs. ; Cjers, Mills & Company, Ltd. : One Westinghouse 
Rateau blower to deliver 25,000 c. ft. free air per min., 
| against terminal pressure of 64 to 8 Ibs. per sq. in. direct 
driven by 900 h.p. 3,000 r.p.m. single velocity wheel turbine ; 
| Manchcsier Corporation : 50 magnetic brakes ; Blackburn 
| Corporation: One 2,000 kw. 3,000 r.p.m. A.C. turbo 
generator set with surface condensing plant, etc. ; County 
| Borough of Blackburn : Onc 800 kw. rotary ; South Shields 
, Corporation : Ore 1,700 kw. high pressure turbine (impulse 
type) coupled to one 1,000 kw. D.C. genr. and one 1,100 
A.C. genr. in tandem with surface condensing plant, Lea 
Recorder & Brown Boveri regulator; East Indian Rlys. 
Company: Two 400 kw. D.C. turbo generators crgs. and 
spares; Strain & Robertson, for Alienza Company, Ltd., 
Oficinia : One M.G. set, consisting of one 30 h.p. 83 GCB 
and one 20 kw. 2,215 1G, one 21, three 5, two 74, two 10, 
two 10, one 14, two 60 h.p. 200 volt 3-phase 50 per. AX 
mtrs. main switchgear control gear and spares ; J. Howden 
& Company: One 1,000 kw. turbo type alternator ; 
Ranfontein Mines: One 265 and one 40 b.h.p. A.C. motors ; 
La Plata Trams: Ten 100 T.C. equipments. 


Sun Screwed Tube System. 


The great demand for “ Sun " switches, ceiling roses and 
wall plugs now warrants their being made in very large 
quantities and by improved methods, two circumstances 
which rendered possible very substantial reductions in price. 
The Sun Electrical Company, Ltd., 118-120, Charing Cross- 
road, have recently issued a new list indicating the scope of 

these reductions. Thus, in the case of the complete flush 
one-way switch the former quotation of 41s. 3d. per dozen 
| 1s brought down to 35s. 9d. per dozen ; flush ceiling rose, 
one-way, formerly 34s. 6d., is now 29s. per dozen, and 
similar reductions are notified in all the varieties of these 
switches. 
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Automatic Friction Clutches. 


Some 10 years ago, when designing their electric hydro- 
extractors, or centrifugals, Messrs. Thomas Broadbent & 
Sons, Ltd., of Central Ironworks, Huddersfield, were con- 
fronted with the problem of the lack of an effective and 
simple device to start and accelerate a load requiring a large 
starting torque without using special switchgear and with a 
minimum starting current. As the fruit of long experiment 
they eventually evolved the device now so well known as 
the Broadbent Automatic Centrifugal Clutch. The function 
of the clutch is to enable the motor to start up unloaded, the 
load being gradually applied as the motor accelerates, this 
rate can be pre-determined when designing the clutch and 
is entirely independent of the operator. The switchgear can 
be of the simplest form, in many cases the motor can be 
switched direct on the mains without any starting resistance 
(or its equivalent) whatever. No-volt and overload release 
devices are not required, the clutch gives all requisite pro- 
tection to the motor. The clutch is eminently suitable for 
use with alternating current motors of the squirrel-cage 
rotor type. Though this is the simplest and cheapest 
type of motor, its poor starting torque, especially in the 
single-phase type, has prevented its use in many cases. This 
d'sadvantage is at once overcome by using ‘a centrifugal 
clutch, and complicated switchgear with its troublesome 
coils, resistances, etc., is unnecessary. Belt shifting arrange- 
nents are also done away with, and slipping and wear of 
b:lts avoided. Among the special advantages claimed for it 
are that the motor and switchgear can be of the simplest 
and most inexpensive form ; the rate of starting 1s entirely 
automatic, vet positive, and is independent of the operator ; 
the load 1s applied to the motor gradually, and the driven 
machine accelerates without jerk. The rate of acceleration 
can be determined when designing the clutch. It can be 
designed to slip at any desired overload, hence overload and 
no-voltage switch devices are unnecessary. The clutch acts 
as a flexible coupling, and prevents sudden loads or shock 
being transmitted to the motor. The only wearing parts are 
the slipper faces, which last a long time under the worst 
conditions. They can be renewed in a few minutes at a 
nominal cost. The clutch effects great economy in current 
consumption, and its first cost is more than saved by 
reduced cost of motor and switchgear. Messrs. Broadbent 
have just issued a new illustrated pamphlet descriptive of 
these clutches, copies of which they will forward on applica- 
tion. 


Transformers for Metal Lamps. 


We have received from Messrs. Siemens Bros. Dynamo 
Works, Ltd., Tyssen-street, Dalston, their price sheet No. 
10, dealing with transformers for tantalum, one-watt, and 
other metal filament lamps. These air-cooled auto-trans- 
formers are made of the best quality iron with low hvsteresis 
loss. The windings, which consist of high conductivity 
copper well insulated by a special process ensuring a long 
life, are protected by the transformer case, and it is, 
therefore, impossible to damage them accidentally. The 
transformers are practically noiseless, and are tested before 
despatch at a voltage considerably in excess of that for 
which they are designed. The step-down is from 100-110 
to 25 and 50 and from 200-220 to 25, 50 and 100, and prices 
range from 30s. to £11 subject. 


Aluminium Wire in Traction Motors. 


The British Aluminium Company, Ltd., of 109, Queen 
Victoria-street, London, E.C., have reprinted from “‘ The 
Tramway and Railway World " (pamphlet No. 114) the 
valuable and important paper read by M. A. Mariage, 
Managing Director of the General Omnibus Company, of 
Paris, before the Brussels Congress of the Permanent Inter- 
national Tramways Union; together with a number of 
appropriate illustrations. 


Haslam & Schontheil Specialities. 


Messrs. Haslam & Schontheil, Ltd., of Windsor-place: 
Cardiff, have just issued a new leaflet giving latest prices of 
their cylindrical bellows for blowing out armatures. These 
are made in two types running from 18 to 32 in. in length 
and listed at 6s. to 27s. 6d. The list gives particulars also of 
their National Electric Compound for cleaning and pre- 
serving commutators, an extremely useful accessory at a 
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very low price. Samples of the compound, which is put up 
in 4 in. sticks at 27s. per dozen, will be forwarded free on 
application. ! 


Switch Plates. 

Messrs. D. H. Bonella & Son, Ltd., of Mortimer-street, 
W., have just issued a new list, No. 354, in their Light 
Accessories series, which deals with plain and ornamental 
switch plates, wall sockets, pushes, fronts, etc., of which they 
stock a great variety. Some of the repousée work designs 
in polished brass, antique copper and oxydised silver are 
extremely chaste and artistic, and the same remark applies 
to those in lacquered gold and electro gilt, all of which are 
listed at remarkably low prices. Copies of the new list will 
be forwarded by Messrs. Bonella on receipt of trade card. - 


Turbo Blowers. 

Messrs. Fraser & Chalmers, Ltd., of London Wall Build- 
ings, E.C., have, we learn, received an important order for 
two turbines and blowers for the Stanton Ironworks Com- 
pany, Stanton, near Nottingham, to work in conjunction 
with existing reciprocating engines in connection with their 
extensive blast furnaces. 


The Benjamin Electric. 

The Benjamin Electric, Ltd., announce that Mr. Guv 
Campbell, formerly sales manager of Holophane, Ltd., has 
joined their company. New offices and showrooms have 
been opened at 117, Victoria-street, Westminster, S.W., 
but the works and warehouse are at la, Rosebery-avenue, 
E.C., as before. The Benjamin Electric, Ltd., has purchased 
the stock and goodwill of C. F. Trippe, of 36, Brooke- 
street, Holborn, E.C., and all communications should be 
sent to the new offices of the Benjamin Electric, Ltd., at 
117, Victoria-street, Westminster, S.W. It is the intention 
of the Benjamin Electric, Ltd., to manufacture, among 
other products, specialities necessary for efficient industrial 
lighting, and further particulars will be given to the trade 
in due course. 


LEGAL INTELLIGENCE. 


The Telephone Agreement. 


Oa Tue:sdzy, bofore Mr. Justice A. T. Lawrence, Mr. A. E. 
Galthor.c-Hardy s.d Sir James Woodhouse, sitting as the 
Railway a d G:el Commission, it was announced by the 
Attor..ev-Ge.icr-], efter three hours! conference between counsel 
for the Postm^:ter-Gcaeral on the one side and the National 
Telepho:e Company on the other, that terms had been mutually 
arrived at azd that the parties had agreed upon the form of 
declaration to be made. It was not necessary to trouble the 
Commissioners with details, but the Court would be asked to 
meke the declaration in the agreed form. That would dispose 
of everything before the Court that had to be dealt with pre- 
peratory to valuation being made at the end of the year. As to 
the degree of suitability uader clause 4 of the purchase agree- 
meni, that point was still open to be taken before the Court. 

"ir C. A. Cripps. K.C., for the Company, understood the. 
arrangeme:.t ws: thet they should leave clause 4 as it was; it 
d:d rot affect the agreement. The terms, it was hoped would 
enable the matter to be worked out on a strictly business basis. 

The Attorney-General (Sir Rufus Isaacs, K.C.), the Solicitor- 
General (Sir John A. Simon, K.C.), and Mr. Branson appeared 
for the Postmaster-General: and Sir C. A. Cripps, K.C., Mr. 
Danckwerts, K.C., Mr. Forbes Lankester, K.C., Mr. Morten, 
K.C., and Mr. Gaine represented the National Telephone Com- 
pany (Limited). 


The Supply of Electricity. 

In the Court of Appeal on Tuesday, before tke Master of the 
Rolls, and Lord Justice Farwell and Keanedy, the London 
Electric Supply Corporation (Limited) appeeled from a judg- 
ment delivered against them by Mr. Justice Joyce in an action 
brought by them against the Westminster Electric Supply Cor- 
poration (Limited) for an injunction to restrain the defendants 
from soliciting or attempting to induce their customers to 
transfer their custom to themselves (defendants), who were 
acting as managers for the plaintiffs in the Westminster area ; 
for a declaration as to the true construction of an agreement by 
which the defendants became managers of the plaintiffs in the 
area in question; and for an injunction restraining the defen- 
dants from acting in contravention of the agreement. 

The Court dismissed the appeal, with costs, the Master of the 
Rolls stating that there was nothing to justify the position that 
it was not open to the defendant company to solicit customers. 
lt was not & case in which the defendants could be deprived of 
the right of competing with the plaintiff company. According 
to the true construction of the agreement, there had been no 
breach by the defendants of their obligations. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “Electrical Engineer." 


Controlling Aerial Vessels. 


6316.—1910. T. E. R. PniLLIPs. These vessels, which are 
controlled by wave electricity, have their motors and pro- 
pellers mounted on a loosely supported frame capable of 
swinging in or near the horizontal plane. The motors and 
propellers, which are arranged one on either side of the 
vertical plane of the vessel, may be put in action together 
or separately, as circumstances require. 


Automatic Instantaneous Switches. 


7141.—1910. A.M. TavroR. In this switch, which is intended 
for exceedingly rapid operation, ur.der excessive momentary 
currents, the blade of the knife switch is arranged in an 
intensely powerful magnetic field provided by the operation 
of a pair of coils carrying the main current. The coils are 
placed one on either side of the blade and so connected 
that the reaction of the current in the coils upon that 
in the knife blade causes the blade to be repelled away from 
the field produced between the coils with extreme force. 


Controlling Electric Lights. 


11854.—1910. R. J. AIKEN., Each light or group of lights is 
connected to the mains through a switch which requires, 
in order to close it, the insertion of a detachable key which 
can be withdrawn only when the switch is in its off position. 
The number of keys is equal to the maximum number of 
lights desired to be connected to the mains at any one 
time so that whilst any combination of the lights may be 
selected the maximum number cannot be exceeded. 


Varying the Voltage of Alternating Current Circuits. 


11951.—1910. H. J. HERBERTS. This method of varying the 
voltage in an alternating current circuit comprises the 
adaptation of & group of impedence coils in combination 
with one or several switching devices for paralleling two 
or more of the impedence coils for the purpose of varying 
their effective e.m.f. of self-induction and, in consequence, 
also the effective voltage. 


Control of Electric Motors. 


12026.—1910. CUTLER HAMMER MANUFACTURING COMPANY. 
This is an improved method of controlling electric power 
transmission plant of the kind wherein an electric generator 
is connected in circuit with an electric motor and means 
are provided whereby increase of current beyond a pre- 
determined amount automatically operates to vary buth 
the field of the generator ard the field of the motor. Separate 
electromagnetically operated switches control the resistances 
in the field circuits of the generator ard motor and auto- 
matic means are provided for rendering the motor generator 
field regulator inoperative when the motor is driven by its 
load. " 


Electric Motor Starters. 


12300.—1910. M. B. Fierp, Frerranti, Lro. This is an 
improvement in motor starters of the kind in which resistance 
is gradually decreased by compression means operated from 
the.starting handle and which is finally entirely short- 
circuited. Only two contractors (the moving portion 
of the switch) are required. 


Heating Appliance. 


12322.—1910. L. Newitt AND F. P. FLetcuer. This elec- 
trical heating appliance of the immersion type has a small 
electric indicating lamp within the knob or part operated 
by hand to open and close the switch. The lamp while clearly 
visible is effectively protected against breakage. 


Switch Apparatus for Electrical Distribution Systems. 


12427.—1910. F. E. Berry. This switch mechanism fop 
operating a number of small devices in succession comprise 
a series of switches each provided with an elcctromagnetic 
winding adapted to move the switch in one direction, and 
another winding adapted to move the switch in the opposite 
direction. The windings are so connected to current supply 
mains that as soon as one winding is energised the cor- 
responding switch completes the circuit of the similar 
winding of the next switch, and so on until all such similar 
windings have been energised. The movement of the 
several switches automatically changes over the windings 
so that upon energising the first of the oppositely’ acting 
windings the switches are successively moved in the opposite 
direction. 

Negative Plates for Storage Batteries. 

12625.—1910. P. G. Saton. This initially formed negative 
plate for a storage battery consists of a conducting support 
and spongy lead particles the surfaces of which are very 
slightly oxidised. These superficially oxidised particles 
are compressed into a coherent but non-coalescent mass 
upon the support. 


Cable Telegraphic Instruments. 


12664.—1910. S. G. Brown. The coils and leads of the 
instruments are sheathed with metal and provided with 
antivibration supports to protect the instruments from 
the harmful effect of Hertz waves and other electrical 
and mechanical disturbing influences. 


Electrical Fusion of Metals. 


12724.—1910. H.L.J.*SriEMUND. An electric arc is established 
between the metallic object to be welded and the welding 
metal. The heat of the arc brings the two substances to a 
cordition of incipient fusion. As the new metal melts 
it becomes detached ard unites with the parts to be welded. 
The intense heating of the article to be welded is restricted 
to the place of application of the metal so that deformation 
and tension strains are avoided. 


Alloys for Electrical Purposes. 


12757.—1910. GENERAL ELECTRIC Company, U.S.A. This new 
alloy consists of from 70 to 75°, iron, 20%, nickel, 6 to 3°% 
chromium, and 4 to 2°, manganese. Wire made from this 
alloy is found to have about twice the resistance of German 
silver and to cost much less than that metal. 


Electric Traction on Elevated Cable Tracks. 


12843.—1910. L. Heissz. The contact wires of this over- 
head system are suspended between special supporting 
cables which run side by side at equal distances from cach 
other by means of supports fastened to the supportinc 
cables. The current removing carriage on which the contact 
rollers are arranged is guided by special wheels on the 
supporting cablea. 


Electro Magnets and Armatures. 


13525.—1910. I. H. Parsons. This reciprocating armature 
is free to roll to and fro on the face of the poles of an electro- 
magnet and is provided with means for transmitting its 
reciprocating motion. 


Controlling Induction Motors. 


13962.—1910. ELECTRIC CONSTRUCTION Company, Lro. The 
resistance is cut out in starting the motor and brought in 
again in stopping the motor by means of brushes which 
are moved over a side face of a disc concentric with and 
revolving with the rotor. The disc contains spiral coils, 
which constitute the resistance against the sides or edges of 
which the brushes bear in succession when moved over a 
side surfece of the disc. 


Alternating Current Dynamo Electric Machines. 


14024.—1910. | ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. 
These polyphase alternating current machines have their 
windings arranged in sections upon the stator. The sections 
of the windings extend bevond the neutral point and are 
provided with tappings for obtaining the required current 
distribution. 


Identifying Covering for Electric Conductors. 


15792.—1910. J. Bowyer, AND ANCHOR CABLE COMPANY. 
The corductors are covered with two or more strips of 
material of different colours simultaneously wound so that 
each strip overlaps the other and shows a helical stripe 
effect. 


Electric Fuse Holder. 


15988.—1910. M. G. Ratna AND C. G. GARRARD. This 
shielded fuse holder comprises a fuse bobbin fitted with 
end contact pieces and projections for receiving fixing 
screws. A shield is placed over the bobbin. A handle is fixed 
by means of distance pieces to the bobbin in a detachable 
manner. 


Connecting Conductors to Fittings. 


17426.—1910. W. B. & A. K. INCLEDON. The interior of the 
circular socket ends of the fitting is made parallel with — 
the mouth of the socket for a short distance in order to 
fit the conductor. Beyond the parallel part the socket 
tapers to a reduced diameter and the taper part is tapped 
with a fine and quick piteh V thread with which the tubular 
conductor may make contact. 


Electrical Cord Grips. 


17819.—1910. M. H. GorpsTONE. The cord grip has a wedge- 
shaped piece which lies between the two conductors and 
prevents them from being clamped together. This avoids 
short-circuiting of the conductors at the point where they 
enter the lampholder. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


Line. 
ne ian 
Aberdeen Co MHOD July 
Ayr Corporation .....».... -i JUY n 
Birkenhead Corporation........|July 9 
Rirmingham Corporation... .. T. US 1 
Blackburn Corporation........- July 5 
Blackpool Corporation. .... To c 
Bisckpool-Fleetwood Trams....|July 5 
9 
Palton Corporation........ Juy 2 
Bournemouth Corporation.. ....jJuly 5 
Bradford Corporation. ......... Julv 1 
Brighton Corporation.. ........ July 9 
Priatol Tramway Company..... J aly 7 
Barley Corporation....-.----- July 8 
Barton Corporation...... ates : uly 9 
Cardiff Corporation........ uly 8 
Carlisle Tramways Company.... = 
Central London Railway ....... July j 
City and South London Railway! July 9 
Cork E. 1. and I. Company....|July 6 
Croydon Corporation .....----- Juve 9 
Darwen Corporation. "morc er 
Dover Corporation ........ July 1 
Dubiin and Lucan Electric Ry... July 7 
Dublin U.T. ......- en nn nn July 7 
Duniee City Tramways.. July 5 
East Ham Corporation......... July R; 
Glangow Corporation........- ..jJuly 8 
t:louceater Corporation . . q — 
Halifax Corporation ........... luly 4 
Huddersfield Corporation. ...... July ^ 
Hull Curporation..... "— oe July 8 
Iford Corporation......... luly 8 
likeston Corporation........--- July 6 
Kirkcaldy Corporation......... — | 
Lancashire United Tramways. ..|Jul: 5 
Laeds Corporation. .........66- July * 
Leicester Corporation.......... July " 
Liverpool Corporation ......... July l 
Liverpool Overhead Railway.. „July ° 
London County Council........ June 2 
London Electric Railway ...... May — 
Lowestoft Corporation ......... July " 
Maidstone Corporation......... Mar. 6 
Manchester Corporation........ July 8 
Metropolitan District Railway.. Tuly ol 
Metropolitan WEY AP J ul 9 
Nelson Corporation............ June 24 
Newcastic-on- Tyne Corporelion: July œX 
Newport (Mon.) Corporation....jJulv 1 
Oitham Corporation. ..........|. July 9 
Portsmouth Corporation ....... April 29' 
Reading Corporation..... asd Avail 27! 
i 
Rochdale Corporation..........:]une 10 
Rotherham Corporation.. b s 6 
Salford Corpotation............ Tuly ? 
Scarborough Tramways Co.... |A pril 23 
Shefeld Corporation .......... luly 9 
southampton Corporation......|. July 5 
Southend-on-Sea Corporation...|July 5 
Stockport Corporation .......... SEX v 
Sanderland Corporation........)JInly R 
Ssindop Corporation .......... July 5 
E MM. us * 
A ed Corporation..........July R 
Warrington Corporation........ June 29 
Wet Ham Corporation......... Mar 23 


Wolverhampton Corporation.....Ju!'y € 


week. 


1911-12. | 1910-1!. 


11,708 
1,627 
47,507 
64,703 
226 


157 
17,287 


12,048 
17,836 


187 
4,121 


701 
2,030 


1,78 
570 


ea ee 
eee eee 


5,040 
1.025 


6,203 


1,22 


279 
2,1558 
6.026 
3,133 


530 
1,745 


218 


AND TRAMWAYS. 


| 


a Train Miles. ^h Half-years’ figures, 


Increase or Miles of Accounts for past year. 
decrease. | track open. 
Week. | Current | 1911 | 1610. Total Passengers | Car miles 
year. n Ending (receipts. carried. run. 
NS: poem ERE Bach eat oe 
£ £ £ 
+ e + 615 27 27} | May 31| 71,930 | 17,517,804 | 1,666,119 
25 = 8 2L — = =s 
+ 70 jẹ 729 | 24-089) 24-089} Mar 31| 58,713 | 12,544 501 | 1,207,761 
+ 642 M- 7,113 | 66:792, 58:52 — — — — 
-- 113 M-1,583 | 14-62 | — | Mar. 25| 58,367 | 10,810,065 | 1,041,021 
-. |— 5802|14602| — = — — — 
+ 469 287 | — — | Dec. 31| 35,210 2.939,144 592,312 
+ 305 |.-2,990 | 42 42 | Mar. 31| 121,707 | 27,018,149 | 2,041,292 
— 273 141,161 | 30 | 21°05) ,, 31| 89,005 | 14,686,368 | 1,782,706 
+ 604 LL6 904} 100 | 54:81 — — — — 
+ 155 [1,356 | 9*6 — »» 31) 49,124 | 10,708,184 | 1,126,676 
l 
+ 547 — | 87 57 | Dec. 31! 308,615 | 47,454,560 | 5,914,713 
+ 12% — 22 20 | Mar. 31| 65,205 | 12,911,113 | 1,263,118 
: IESU 388 et 6$ | , 81| 15,308 $3,131,372 432,911 
+ 158 |+ 3,536 | 17°35 | 1T35 | , 81} 109,979 | 25,058,140 | 2,497,169 
+ 925 —  ; 6:32 | 6:32 | Dec. 31| 360,150 | 41,898,373 | 1,456,780 
44 — 7°26 | 7:26 — — -— — 
CF: 51 [4 211, 9:89 | 989 | Dec 81] 25,497 6,704,071 899,178 
+ 695 141.459] 114 | — | Mar. 81| 85,806 | 19,476,576 | 2,269,500 
= — 7:28 | 7-23 | ,, 81} 18,809 2,557,054 245,584 
+ O7 | 574) 7 7 » 31| 11,593 | 2,697,672 816,754 
=. dese 9 7 7 | Dec 31! 7,472 449,677 146,081 
+ 1,049 = 543 | 643 -— — — — 
— 82 - xt] 28 — | May 15| 62,328 | 16,843,900 | 1,822,894 
+ 110 4- 991 | u 14 | Mar. 31| 53,287 | 16,059,912 | 1,303,753 
+ 1,495 -p 4341 | 196 | 1043) May 31|893,501 | 222,730,571 | 20,974,016 
= — | 15 | — — = arr is = 
+ 240 |4-2,942 5%171| 37 | Mar. 31| 92,609 | 17,067,856 | 1,909, 97 
+ 168 43,041 28 | 283] ,, 81] 96,185 | 19,001,000 | 2,058,063 
to AR -pzosi | 29 26 ,  91|128,722 | 30,964,204 | 3,022,844 
qt om t aS 10 | 10} | , 1| 26,828 | 6,385,466 | 684,446 
—~ M 9d 4 4 , 91 7214 1,908,850 198,416 
pes — | "i 7} | May 15, 14,993 4,874,199 459,066 
150 |+ iius 39 39 | Dec. 31, 08,689 | 13,755,329 | 2,272,765 
21 i+ 8,624 108 | 108 | Mar. 81,357,010 | 78,885,016 | 8,162,090 
d | — — €: — — —À 
12 |-+ 10,399. 116 | 109 | Dec. 81| 582,276 | 125,507,283 | 12,235,408 
170 -- ^-65 | 2-40 | June 30| 79,004 | 11,171,515 | 1,106,386 
5,315 |+ 39,704, 1413 | 1374 | Mar. 31/1,891,035| 418,317,877 | 39,545,512 
1,668 4 290 | 21-25) 223!  — — — — 
23 4- 412. 23)| — | Sept. 80) 10,890| 2,877,316 $29,958 
7 | -— 1:4 pa = = — = 
+ 1,016 -- 14,391 183 | 181 | Mar. 1) 810,094 | 165,800,077 | 17,367,200 
904 - p 2i 24 — — — — 
308 -- 24} | 244 | Dec. 81] 718,089 | 102,849,458 — 
-- 33 485 2} | 9} | Mar. 3I) 7,576 | 2,118,878 208, 708 
-- 327 (+ 4402 60] ! 59] » 91,200,130 | 45,335,207 | 4,437,639 
i 
28 [4-735 d 141 4, 91; 35.146 R, 452,562 895,238 
j- 124 | 1,69! — 30b! 36 „  25| 97,842 | 19,125,202 | 1,893,777 
s 4-05 1,240 18) | 28} | Mar 51102,9786 | 23,053,717 | 2,201,767 
3 Wit 171 | 134] 18 „ 931, 82,506 7,834,576 909,439 
Pi 414 42175 Of ;2093 | ,, SJ 903,000, 11,360,871 | 1,402,532 
25 870 19 | 93e | „  831| 33,313 6,960,178 722,393 
n 132 -p 3,42 78 741 | Mar. 31, 244,065 | 45,771,011 | 5,486,150 
J- 329 146,631 40 40 | Mar. 25,316,739 | 84,500,831 | 7,618,383 
|+ 251 |4-2,004 , 18 | 18 »  25| 62,047 | 10,121,887 | 1,107,461 
| 43 1,3890 — | — — — — = 
+ = [^ ES 25 25 | Mar. 31; 52,004 9,155,172 | 1,835,911 
le 
+ 251 +2288 20 20 „ 91; 58,889 | 14,541,672 | 1,451,906 
+ 2944 m3 — — — = == = 
= — 8-41 | — | Dec. 81! 18,065 2,830, 420 353,297 
+ 206 2,828 12°68 , 12:45 | Mar. 2 49,835 9,990,053 | 1,059,029 
| 
— 39 + 247 03 O65 ; 3]! 20,1160 | 5,200,980 435,774 
+ 195 — | 278 278 ar. 31| 127,006 | 36,346,649 | 2,007,805 ' 
(a N83 ? 1,099, 25 | — » 91, 44,432 9,440,369 | 976,714 


Coat 
rer 
Receipte per CAT 
Pas | Car | Mileof | mile. 
senger.) mile. | track. 
-98 |11-02 | 4940 | 6:08 
1089/1113 | 2,815 | 674 
127 [12:60 | 3,915 | 8:36 
1:08 111-05 2,897 0:58 
1:46 |12-07 | 3,0660 | 7:76 
110110464| 2,857 | — 
1-21 (12-41 | 6,067 | 7-89 
1:07 | 7°75 | 1,416 | 6°41 
— {10°57 — — 
2-01 |, 6:769 55,404 |30-27a 
1.07 6:80 | 2,578 — 
1:057| 9-07 | 4,428 = 
1:90 | 18-68 | 1,922 | 9:40 
98 8°78 — eats 
49 1227 |1,067 | 838 
*87 | 11°30 — 7°28 
"78 | 9-81 | 8,750 | 7-57 
96 |10-22 | 4,706 | 5:75 
1:30 |11-64 | 2,456 — 
122 [11-21 | 3,875 | 6-31 
1 10°22 — 6:04 
:87 | 9°58 2,066 6°42 
9:1 7-9 1,803 7-4 
*711| 7-888 | 1,856 | 5-26 
1-08 10-41 | 3,311 | 6-42 
1:106/11:42 5,020 1:966 
1:00 (11°48 — 09:42 
L07 | 7-9 | 2179 | «82 
1°16 |1119 | 4,667 | 717 
148| — | — um 
[^ 8-93 rm we 
1:09 {11-16 | 8,421 — 
:99 | 9-42 | 2.425 z 
115 {12-399 | 2,653 | 8'817 
1:10 10:15 — rl 
'06 | 8:29 | 4,183 | Cva 
1°81 10774) — <- 
— {11°06 = = 
1:25 |1367 | 8,185 - 
900 | 9:978, 4,144 — 
1:25 | 11-88 — 7:80 
1:34 | 9-842| 1,880 | 4-7 
07 | 9:73 | 2,944 — 
1:40 | 1:023 -— — 
119 (11:28 | 3,971 — 
*015/10:9039 | 2,064 ou] 
‘801/1024 4.518 Tu 
—  110:929 | 2,100 | 6.609 


vii 


—— —————————— ——— ———- — 


THE ELECTRICAL ENGINEER, JULY 14, IQII. 


CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


: Accumulators. 

D.P. Battery Co., Lumford Mills, Bakewell, 

Derbyshire, and 11,Victoria-st., Westminster. 

Hart Accumulator Co., Marshgate lane, 
Stratford. 

Johnson & Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 36, Mark-lane, 

London, E.C. 
Acid Proof Paints. 

Griffiths Bros., Mack’s-road, Bermondsey,S. E. 
Ammeters end Voltmete.'s. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Arc Lamp Hoists. 
London Electric Firm, George-st., Croydon. 


Auto-Transtormers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
S‘emens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-strect, S.E. 


Bollermakers. 
Babcock & Wilcox, 50, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros., Ltd., Floodgate Street, Bir- 
mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


Carbons (Arc Light). 

General] Electric Co., 71, Queen Victoria- 
street, E.C. ; 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-etreet, 
London, E.C. 


Cable and Wire Makers. 

Callender's Cable and Construction Co., 

Hamilton House. Victoria-embank’t, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co.,7 !, QueenV ictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd.,E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 
street, E.C. .. 


, , Casting Plant. 
Aerators Limited, “ Prana ” Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


..  Gommutater Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford.st., W.C. 


Condensing Plant. 

Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby, 

Conduits. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co.. 71, Queen Victoria-st. 

Metallic Seamless Tube Co., Wiggin-street, 


Ltd., 


Birmingham. La 
Coppersmiths. 
Andrews, R. W., & Co., 148-150, Penton- 


ville-road, London, N. ER 
Dore, J., & Co., High-st., Bromley-by-Bow. 
Harvey, G. A., &Co., Lewieham, London, S.E. 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oll. 
Willeox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen's Engineer 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical zd Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris-Hawkina, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vuicanite. 


| F. Carson & Evans, 3a, Fenchurch-build- 


ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Apparatus: 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 
Works, Highgate, Birmingham. 
Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 

British Thomson-Houston Co., Rugby. 

British Westinghouse Electrical Rud Mfg. 
Co., Manchester. 

Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-strect, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
Ge.cral Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpoul.road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 

Electric Fans. 
Edison & Swan United Elcctric Co., 36 & 37, 

Queen-street, Cheapside. 

General Electric Co., 71, Queen Victori. 
street. 
Gibbs, J. & Son, 72-76, Duke-street, Liver- 


pool. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 
Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs 
Hooper's Telegraph & Indiarubber Works, 
31, Lombard-rt., E.C., & Millwall Docks. 
Johnson & Phillips. Old Charlton, hent. 
Eteoctrio Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 
Iyssen-st., Dalston, N.E. s 
Electric Locomotives. 
British Thomson-Houston Co., Rugby. 
Electrio Radiatore. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 
Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria-st. 
British Westinghouse Electrical and Mfg. 
Co., Mar.chester. 
Ferranti Limited, Hollinwood, Lancs. 
Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 
Engines. 
Aller, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 

Engine Accessories, Tanks, etc. 
Buboock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High.st.. Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S.E, 
Willcox & Co., 36, Southwark-street, S.E. 

Engineers’ Stores. 
Willcox & Co., 36, Southwark-street, S.E. 


Ltd., 


Kings-road, 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extingulshers. 
Merryweather & Co., Greenwich, S.E. 


Galvanisers. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


Classware. (Holophane, Etched, and 
Boad Shades). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 


indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works’ 
Ardwick, Manchester. 
Willcox & Co., 38, Southwark-street, S.E. 


insulating Varnish. 


Major & Co., Sculcoates, Hull 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 
insulators and Insulating Materials. 
Edison & Swan United Electric Light Co., 
30 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 
Hooper's Telegraph & Indiarubber Worke,31, 
Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co., Washington China 
Works, Burslem. 
Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros & Co., Ltd., Caxton House, 
Westminster, S.W. 
Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 
Jointing. 
John Hudson & Co.’s Successors, 4, Victoria 
Warehouses, Mansell.strcet, E. 


Ladders and Steps. 
Heathman, J. H., & Co., l'arson's Green, S.W, 
- Columns for Arc Lighting. — 
General Electric Co., 71, Queen Victoria- 
street, E.C. 
Hardy & Padmore Ltd., Worcester. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Meta! Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 


Co., Manchester. 
selco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 
Johnson & Phillips, Old Charlton, Kent. 
Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, 8.W. ; 
Union Electric Co., Park street, Southwark, 
London, S.E. ; 
Lampholder Makers. ; 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. , 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-strect, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st 


Lead-Covered Cabies. 
Callender's Cable & Construction Co., 
Hamilton House, Victoria Embank't, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 
Playhouse-yerd, F.C. 
Manganesite. T" 
John Hudson & Co.’s Successors, 4. Victoria 
Warchouses, Maneell-street, E. 
Measuring Instruments—Electrical. 
British Thomson-Houston Co., Rugby. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-at. 
Jobneon & Phillips, Old Charlton. Kent. 


Metal Filament Lamps. (‘‘ Tantalum” 
and ‘‘Onewatt’’). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 


JTHE 


| Wlectrica 


+ RALLLUELER TET] 


Lpeireer 


An Illustrated Record and Review of Electrical Progress. 


ATUM TIA PSE p 
OE _ eee 


<f, uS ~ 
hie 


Old Series, Vol. LIII. 
New Series— No. 3, Vol. XLVIII. 


LONDON, JULY 21, 1911. 


INCOR PORATED 


ac 
" E" 


Price 3d. 


Registered at the General F ost Office. 


INDEX TO VOL. XLVII. 
JANUARY TO JUNE, 1911. > 


Subscribers who have not yet received the Index to Volume 
XLVII., January to June, 1911, are asked to communicate 
with the publisher. by whom copies will be forwarded on 
recetpt of stamp for postage. 


NOTES. 

UR Business Notes this week deal once more with a 
large number of municipal accounts for the past 
year, both in respect of lighting and tramway under- 
takings, and, as in the case of previous analyses, the 
general tenour of these figures and reports in regard to 
lighting is of a very cheerful character. The metal filament 
lamp is no longer the skeleton at the municipal feast. The 
economies it has effected have been overtaken by the 
increased number of lamps installed, and in every case 
that has come under our notice there has been a marked 
increase in the number of lighting units sold. This increase 
in several cases has assumed very large proportions, and 
indicates, of course, a much more extensive popularisation 
of electricity than appears on the surface. Thus in the 
case of Wolverhampton it is pointed out by the Chairman 
of the Electricity Committee that one of the most satis- 
factory features is the remarkable increase in the sales of 
current for hghting purposes. During the last two or three 
years the Committee have had to report that owing to 
the introduction of the metallic filament lamp “ there had 
been a marked decrease in the number of units sold for 
lighting purposes, but when presenting their balance sheet 
for 1910 they stated that there were strong indications 
that the downward movement in this direction had been 
arrested, and that an improvement in the position might 
shortly be expected. The returns for the year now under 
review show that their expectations have been more than 
realised, as not only is there no further decrease in the 
output of units sold for lighting purposes, but the Com- 
mittee are able to record an actual increase in revenue, 
which is the largest since 1903. Moreover, the number of 
new consumers connected to the mains during the past 
year is the largest in the history of the undertaking.” The 
increase in consumption in this case works out at nearly 
eighteen per cent. In West Ham the increase 1s close on 
sixteen per cent.; at Burnley it was 10-25 per cent. 
while the average increase of sixteen undertakings was 
14-20 per cent. One of the most remarkable records is 
that of the Burnley undertaking, where during eleven years 
the consumption for lighting has gone steadily up without 

a hint of any backwardation. 


While on this subject we may appropriately pay tribute 
to the admirable form in which a very large number of 
these reports and statements of account are drawn up. 
The Croydon accounts, both in respect to the lighting and 
traction departments, are models of lucidity and complete- 
ness. The same observation applies to the accounts of the 
Poplar Borough Council, the West Ham Corporation, to 
those of the County Borough of Burnley, the Darwen 
Tramways Department, the accounts and report of the 
Wolverhampton undertaking, to those of the Royal Burgh 
of Kirkcaldy, and to those of Manchester and Glasgow. 
In numerous other cases, however, much is left to be 


desired. Some are mere collections of figures without any 
attempt at summary or analysis, and two which have 
come to hand this week are wholly mysterious. One of 
these is in a pale blue wrapper across which are printed 
the words “ Electric Lighting Accounts.” It contains ten 
pages, but on not one of them is there the slightest indica- 
tion of the name or locality of the undertaking to which 
the accounts refer. They bear the name of no engineer, 
borough accountant or town clerk ; nor does any accom- 
panying letter, leaflet or notice assist in dispelling the 
mystery. All that is discernible by way of clue is the fact 
that the income of the undertaking for the past year was 
£25,825 12s. 10d., that £10,544 12s. 3d. was carried to net 
revenue account, and that after all charges have been 
provided for, £952 4s. 9d. has been allocated in relief of 
rates. To the line containing this item of information there 
is appended the cross-reference '' (page 39)," and above it 
is another reference, “ see pages 209 and 230”; but the 
accounts, alas! only begin at page 72 and finish at page 
81. In the other case referred to there are eight pages 
of accounts in a white wrapper, the latter bearing no 
inscription at all, and without the slightest indication. of 
the place of origin. But these, we are bound to admit, 
are exceptions to the general rule, and as far as we have 
observed are completely isolated instances. 


In the West Ham report Mr. Couzens has something to 
say about the burning question of the Sales Department of 
his undertaking. There was, it appears, a great improve- 
ment in the results shown by this department, and the 
improvement would have been even greater, says the 
Electrical Engineer, had it not been for the heavy burden 
imposed by the capital charges. “ It will be remembered," 
Mr. Couzens observes, “ that as a result of the Attorney- 
General action the Council decided to raise capital for 
carrying on the department. The period granted by the 
Local Government Board was, however, only three years, 
which I submit is totally inadequate. It is difficult, for 
one outside the Board at any rate, to appreciate the neces- 
sity for such a period, or the justice of the decision, and it 
may, I think, be quoted as a very apt illustration of one 
of the numerous handicaps under which Municipal Trading 
suffers. It is hard to realise why Municipal enterprise 
worked under Parlamentary sanction should not be 
encouraged and helped, as the granting of such sanction, 
apart from any other aspect of the case, would naturally 
lead to the assumption that it was justifiable. Capital 
charges on the general work of the sales department 
amount to £1,582, which covers a period of six months 


-only. There will, therefore, be a material increase under 


this head for the current year, unless some concessions are 
granted by means of legislation. Eliminating capital 
charges, there is a profit on the sales department for the 
year of over £1,000, after charging the whole cost of business 
getting (excluding only certain publicity charges which 
apply to the main undertaking), as well as rente, rates and 
establishment charges, etc. On the foregoing basis there 
is an improvenient on the previous year's results of about 
£1,100." 
HE Marconi report, of which a summary appears 
elsewhere, shows a very marked improvement in 
results as compared with 1909, the net profit having 
jumped from £11,432 t6^£60,513. 7 The only important 
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feature of the financial side of the report is the fact that 
the £163,866 due from the Canadian Company still remains 
to their debit. It is explained with regard to this matter 
that the arrangements which were in contemplation a year 


ago, Which would have enabled the Canadian Company to | 


liquidate its indebtedness, were deferred owing to the 
prosecution in the United States of the directors and officers 
of the United Wireless Telegraph Company, which, for the 
tune being, disturbed the financial atmosphere in all 
matters concerning wireless telegraphy throughout the 
North American continent. This prosecution, it will be 
remembered, recently concluded with the conviction and 
sentence of the accused. Against this temporary set-back 
may be placed Mr. Marconi’s new invention in duplex 
transmission, which promises very remarkable resulta. 


HE virtual abandonment by the Post Office of its 
litigation against the National Telephone Company 
has been followed by the collapse of the opposition in the 
House of Commons to the Telephone Transfer Bill ; wherein 
we may surmise much more of the good old principle of 
give-and-take than appears to the unassisted vision. There 
it, it appears, to be no more litigation; the valuation of 
the Company's plant and business is to be carried out on 
an ordinary commercial basis, and the Post Office is to 
take over all the staff and higher officers of the Company 
with the exception of two or three who are on the verge 
of sixty years of age. Jt is impossible to avoid the con- 
clusion, however, that the Postmaster-General has been some- 
what disincanionsd in his management of this matter in Par- 
lament. It is curious, to sav the least of it, that until the 
eleventh hour the company should have been left under 
the impression that Mr. Samuel desired to vary the terms 
of the Agreement of 1905, and it will be difficult to persuade 
the man in the street that such was not his intention until 
the opposition to the Bill in the Commons made a change 
of attitude imperative. At any rate, he has so altered 
the wording of the Bill as to bring it into complete harmony 
with the original agreement, and he has undertaken that 
full justice shall be done to the transferred stafi and that 
their status shall be properly safeguarded. “The new 
employés of the Post Office,” he said, “‘ will be treated on 
the same terms as the old employés of the Post Office doing 
the same kind of work. Indeed, in many respects the 
Company's employés will be greatly benefited by the 
transfer, for about ten thousand of them will for the first 
time have pensionable rights." He further added that a 
very considerable number of the staff would be established, 
and to those not established an equitable allowance would 
be made to safeguard them against loss. 


Mr. Samuel has also, it is worthy of note, made a fresh 
demonstration of his attitude with regard to municipal 
telephone systems. Mr. Watt, one of the members for 
Glasgow, put it plainly to the Postmaster-General, before 
giving his support to the Bill, that the Glasgow Corpora- 
tion wished to be assured that by the passage of the Bill 
nothing was being done or would be done to prejudice the 
existing rights of local authorities to apply to him for a 
licence to carry on, under the terms of the Telegraphs Act, 
1899, a telephone undertaking in their respective areas. To 
this inquiry Mr. Samuel replied that there was nothing 
in the Bill which would prejudice them. The Act of 1899, 
which empowered municipalities to conduct a telephone 
business if thev desired to do so, remained, and it was not 
affected by the new measure. He added that his own 
inclinations and opinions were opposed to the municipaliza- 
tion of telephones, and he thought expert opinion through- 
out the country was opposed to municipal telephones. As 
a matter of fact, he had received no request from anv local 
authority to embody any system of municipal telephones in 
the Bill, nor had the Association of Municipal Corporations 
approached him. Nor had the Glasgow Corporation passed 
a resolution on the subject, although some individuals in 
Glasgow who were interested in the matter desired that 
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nothing should be done to prejudice municipal ownership 
in the future. Nothing was being done now, and if his 
successors or the House of Commons thought that municipal 
service was the better form of the management of tele- 
phones, it was fully in the power of the Postmaster-General 
or the House of Commons, without legislation, to secure 
the issue of municipal licences. Here we get an admirable 
instance of the gentle art of suggesting one thing by sup- 
pressing another. The methods by which the Post Office 
squelched municipal activity in this direction were well 
illustrated by Mr. Bennett in our issue of July 7, and there 
is no need to go over the somewhat sordid story again. 
But with the full knowledge of what has heen done deliber- 
ately in the past to check, if not to ruin, municipal tele- 
phones, it is not “ playing the game ” to refer as Mr. Samuel 
did in the Commons last week, to the lack of municipal 
enterprise. 


There was one other matter in connection with this 
Telephone discussion which we must refer to, even at the 
risk of being tedious, and that is the question of the regis- 
tration of calls. Every business man who has made a 
systematic check of outward calls has found himself over- 
charged. Only in Tuesday's “ Times" a well-known city 
firm complained that in three months they were charged 
for 277 calls which they had never made, and in another 
three months for 235 calls in excess. In one case 112 of 
these overcharged calls were allowed for. Now when Mr. 
Crawshay-Williams asked the Postmaster-General what 
guarantee subscribers had as to the number of calls regis- 
tered, Mr. Samuel replied, in effect, that they had no 
guarantee whatever, as 1t depends entirely on the operator, 
and he added that he was obtaining samples of a device 
which will register all calls automatically, but will allow 
the cancellation of ineffective calls, the subseriber being 
informed of the cancellation at the same time; and if 
this apparatus proves satisfactory it may be possible to 
allow subscribers the option of having it fixed on their 
lines at the small extra cost involved by its use. In other 
words, if the subscriber is to be safeguarded against being 
cheated, he must pay for the privilege ! 


In regard to this matter of overcharging calls, a par- 
ticularly glaring case is brought forward by Mr. Robertson 
Lawson, of Harley Street. The Post Office sent him a bill 
for calls during a certain month, and on investigation it 
proved that during the whole of that month Mr. Lawson 
was away and his house was actually shut up, so that no 
one could possibly have access to the telephone. Though 
these facts were proved beyond the shadow of a doubt, 
the Post Office not only persisted in its preposterous 
demand, but on Mr. Lawson’s flat refusal to pay, cut off 
his telephone. Mr. Robertson Lawson is understood to be 
a professional man of high standing and repute, and he 
vouches for the truth of these statements as set forth above. 
If he had not done so, it would be absolutely incredible 
that a great public department could be guilty of so amazing 
an act of injustice. We should like to hear what Mr. Samuel 
has to say in reply to Mr. Lawson’s indictment, and to that 


of Mr. W. H. Atkin Berry. 


O far as the electrical industry is concerned, the Board 

of Trade returns for the first six months of the current 

vear afford little encouragement. Imports of electrical 

goods decreased by £32,307, while exports decreased by 

£338,361, the totals for the half- -year being £688,520 and 

£1,354,433. The imports of machinery amounted to 

£3, ma 648, an increase of £867,086, and the exports to 
£15,729,408, an increase of £1,648,922. 


A rich deposit of iron ore in the Island of Andoen, south of 
Tromso, is to be worked by the Boholm firm of Christiania. 
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The Electrical Industry of Great Britain. 
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Inquiry into its Condition and Prospects. VIII. 


SCHEDULE OF QUESTIONS AND FURTHER 
REPLIES. 


To facilitate reference and avoid repetition, we have 
recapitulated the questions sent out. A further instalment 
of replies will be given in our next and succeeding issues. 


(1) Is the present condition of the electrical industry, 
in your view, as satisfactory as it might be? If not, 
have you any general views as to the cause ? 

(2) What remedies do you suggest ? 


(3) Is an extension of the principle of combination in 
your opinion desirable ? 


(4) Would you advocate the Continental system under | 


which manufacturers secure the co-operation of 
bankers in various enterprises ? 


(5) Would you advocate the establishment in this country 
of an Electrical Industrial Bank ? 


(6) How would you remedy such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, by investing £3,000,000 in Debentures 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ? 


(7) Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, . or 
some similar organisation ? 

(8) Do you approve the suggestion that technical attachés 

- should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 
British manufacturers regarding local conditions? If 
not, what system of organisation would you suggest ? 


(9) Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 

(10) Should an import duty be levied on electrical imports 
from foreign countries ? 


(11) Are the criticisms on British methods of doing business 
abroad, which are from time to time put forward by 
British Consuls, in your opinion justified ? 

(12) Are there any special improvements in our methods 
of doing business abroad which you would desire to 
see more generally adopted, such as printing catalogues 
and price lists in the language of the country in which 
it is desired to do business, the adoption of their systems 
of prices, weights and measures, and conformity with 
their customs in regard to credit, delivery, etc. ? 


(13) It has recently been stated by a British Consul that 
“ German firms are securing business which might be, 
and formerly was, done by British firms, simply because 
British firms to-day endeavour to sell what they want 
to sell instead of what the foreign merchant wants to 
buy.” Is there, in your view, any truth in these 
allegations ? 

(14) Are you in favour of a co-operative organisation for 
Publicity Campaigns on a large scale ? 


FROM MR. ROGER H. WILLIS, 
ALLOA, N.B. 


]. The present condition of the electrical trade is 
undoubtedly very unsatisfactory. The causes in my opinion 
are, first, too many manufacturers, and, secondly, too 
many free imports. | 
- 9. Combination of manufacturers ; reduction of output ; 
increases of prices and protection. 


M.I.E.E., | 
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Yes; most desirable. 
Yes ; certainly. 
Yes ; certainly. 
6. If the electrical manufacturing industry was in a 
prosperous condition and showed a reasonable return 


3. 
4. 
5. 


| for money invested, the condition to which you refer in 


this question would never have arisen, as the British 
bankers would never have hesitated. 

T. Yes. 

8. Yes. 

9. Yes; certainly. 

10. The levying of an import duty would be of very 
great advantage to the electrical industry. 

ll. To a certain extent, but also to a large extent the 
Consuls have themselves to blame. Consuls should be 
British subjects, and should have some knowledge of trade 
requirements. 

12. This is & large question and any firm who was 
wishing to do trade abroad will have their catalogues 
printed in the language in which they propose to do business. 
This is à matter for individual business. 

With regard to their customs as regards credit, this 
would probably be met if the bank suggested in Question 5 
was established. 

13. There is very httle truth in this allegation. It 
is quite true that foreign firms are securing business which 
was previously done by British firms, but in many cases 
this is due to them being able to offer an inferior article at a 
cheaper price, whereas the British manufacturer will not 
reduce his quality, in which course I think he is quite right. 

14. No. Ihave not much faith in publicity campaigns. 


FROM THE FOSTER ENGINEERING COMPANY, 
LTD., WIMBLEDON. 


1. We do not consider the industry as satisfactory as 
it might be. 

2. A better understanding between English manu- 
facturers. If is necessary, in order to overcome the cut- 
throat competition which at present exists, to obtain a 
minimum gross profit upon all articles of manufacture 

3. Our answer is “ Yes." 

4. Our answer is “ Yes.” 

5. Our answer is “ Yes." 

6. This we think mivht be done through the medium 
of an Electrical Industria] Bank, which is a common 
method of business in Germany. 

7. Our answer is “ No." 

8. Our answer is “ Most Certainly Yes.” 

9. Our answer is “ Yes." 

10. We should say * Not necessarily." The industry 
suffers considerably more from home competition than 
from the effects of foreign competition. 

11. The Consul’s opinions are undoubtedly correct, but 
are not justified, owing to the want of financial assistance 
which is very evident with all enterprising firms in this 
country, in connection with business abroad. 

12. We think that the metric system would undoubtedly 
assist matters and also universal coinage. 

13. Our answer is “ No.” 

14. Our answer is “ No." 


FROM A NORTH BRITISH ENGINEER. 


I think that our Government does not back up the 
manufacturers of the country or assist them as directly 


fas do the Governments of other countries, and I feel 


confident that if pressure were brought to bear upon the 
Government by any industry, it will be responded to 
more or less willingly. 
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The most clamant grievance manufacturers of this 
country have is that they are not allowed to deduct suffi- 
cient from their gross profits for depreciation or reserves ; 
put in other words they virtually pay a higher tax than 
the 1s. 2d. upon their real profits. If the manufacturers of 
this country wish to bring pressure to bear upon the 
Government, the only way which seems possible is by 
adverse votes at Parliamentary Elections, then something 
could be done, but at the present moment Party seems 
to take the first place, and there is a lack of combination 
of manufacturers without respect to Party in questions 
affecting their commercial interests. 

As to question 10, this query introduces at once the 
question of Tariff Reform. It is a pity that this eminently 
commercial question has degenerated into a Party question, 
but that is a fact. There are few manufacturers who, 
looking to their own interests, would not wish to have 
their trade protected, provided they were able to get 
cheap supplies of material through the non-protection of 
other trades. "That is a brutal way of putting it, but none 
the less true. 

As to the criticisms of British methods of doing business, 
my experience is that they are grossly exaggerated, but 
there is undoubtedly a lack of adaptability which may be 
the heritage of our, at one time, unchallenged supremacy 
in manufacture. 

As to publishing catalogues in foreign languages and in 
foreign weights and measures, that seems to me an 
eminentlv practical suggestion, especially where the article 
supplied is of small individual value and great in quantity, 
but I am entirely against the altering of our weights and 
measures to meet foreign competition. The metre system 
is entirely unsatisfactory for manufacturing, and our own 
feet and inches, lbs. and tons are most satisfactory. Where 
we wish to use decimals we can do so in any standard unit. 
Where manufacturers could help this, would be in the 
simplifying of our scales of weights and measures, and the 
abolition of ancient complicated and useless ones; there 
should only be one system of weight measure, one system 
of length measure, one system of ‘volume measure, and 
one system of square measure; and if manufacturers 
really wished this to be done there is no stronger body to 
whom they could appeal than to the Standards Committee, 
a body which represents practically every one interested 
in trade in this country, including the Government, and on 
which Committee there are 300 members drawn from every 
industry. They serve without fee or reward of any kind, 
not even their expenses being paid. They are recognised 
by our. own Government departments, and by all the 
manufacturers of this country. The name and address 
of the Secretary, is Mr. Leslie S. Robertson, 28, Victoria- 
street, Westminster, London, S.W. 

I am in favour of a co-operative organisation for pub- 
licity campaigns, and for looking after trade interests under 
the present unrestful condition of Government. 


FROM A MIDLAND ENGINEER. 


l. No; due to the number of electrical manufacturers 
being too large. 

2. Restriction of competition by a number of the 
manufacturers leaving the business. As none of them will 
do this voluntarily probably this suggestion is really no 
remedy. The situation will cure itself in the end by the 
superfluous firms being forced out. 

3. Yes. 

4, 5 and 6. In general I would say that the system 
whereby manufacturers make and supply goods in return 
for shares in supply or other companies is a very bad one 
and in the end generally leads to disaster. If the Electrical 
Industria! Bank would simply help more manufacturers 
to start on credit 1t would be very bad. I do not quite see 
the object of the proposed bank, as in my opinion capital 
can always be got for sound business propositions and after 
all it is not the function of a bank to finance speculative 
manufacturing concerns. 

T and 8. Yes. 

9. All profits made in this country should be subject 
to income tax. I am unaware to what extent foreign 
agencies escape taxation in this connection under present 
system. 

10. No. 

11. Not generally. 
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12. In my opinion many up-to-date English firms do 
all that is required in this connection. . The English export 
trade in manufactures is after all very large. Nevertheless, 
there is no doubt that an improvement could be made by 
English firms in this matter. 

13. Not very much. Such criticisms mostly proceed 
from men of little business experience. 

14. If this campaign is to convince the general public 
of the advantage of the use of electricity, yes. If it is simply 
to advertise manufacturers among the trade, no. 

“ ZAHLER." 


FROM A MANUFACTURING ELECTRICAL 
ENGINEER. 


1. It is not. 

2. lam of the opinion that there is a lack of unity and 
standardisation in the electrical industry that is almost 
criminal; I personally do not know of two different 
makers of dynamos or motors where any pert of one make 
i8 interchangeable with that of the other; the same applies 
to switchgear and many other most important appliances. 
There is also a tendency on the part of the manufacturers 
to cut prices unnecessarily, due to excessive competition ; 
also that there is considerable overlapping in circularising, 
canvassing, etc. A serious complaint which is general 
throughout the business is that manufacturers and whole- 
sale dealers go direct to the consumer past the middle 
man; this is not a tendency on the part of one or two 
firms, but is the rule. I would suggest that an association 
consisting of all grades of the electrical industry could 
deal with the matter, this appears like forming a new 
association, but perhaps a committee formed from the 
Institute of Electrical Engineers, manufacturers and con- 
tractors associations combined would be able to deal with 
this and other matters, standardisation is a matter of vital 
importance. 

3, No ; 4, Yes; 5, No. 4 would be quite sufficient ; 7 
Yes; 8, Yes. 

9. Such an amendment seems to me to be quite fair. 

10. Yes and the duty should be exactly the same as 
that which foreign countries levy on our electrical exports. 

12. Certainly. 14. Yes. 


NEW ELECTRIC COMBINATION. 


We are informed that a powerful combination of finan- 
ciers, contractors, and electrical engineers has been effected 
to undertake the finance, design, construction, and opera- 
tion of large electrical works in all parts of the world. 
Among those interested are leading French and English 
institutions. The London board of management consists 
of Mr. J. Norton Griffiths, M.P. (president), Mr. E. P. Powles, 
Mr. R. D. McCarter, and Mr. J. Kerr Bock. The name 
of the company is Griffiths Electric Contractors, Limited. 
The London agents are at Griffiths House, London-wall ; 
branch offices in East and West Canada, South America, 
Australia, New Zealand, South Africa, Spain, Turkey, etc. 


, 


* 


Mr. Benjamin Deakin, M.I.Mech.E., M.I.E.E., formerly 
of the engineering staff of the City and County of London 
Electric Supply Corporation, and later as engineer and 
manager in Australia for the British Insulated and. Helsby 
Cables Company and the Electric Supply Company of 
Victoria, has joined the firm (with a seat on the board), 
of Horrocks, Roxburgh, Proprietary, Ltd., Melbourne, 
agents Hadfield’s Steel Foundry Company, Ltd., Brown 
Bayley’s Steel Works, Ltd., William Cooke and Company, 
Ltd.. and other important firms. Mr. Deakin is now in 
England in the interest of his new firm, and his address 
in London is care of The National Bank, Bishopsgate, E.C. 

Lonpon ELECTRICAL ENGINEERS.—Orders for the week 
ending July 29, 1911 :—Officer commanding, Colonel H. M. 
Leaf. Headquarters will be open from 10 a.m. to 4 p.m. 
from Monday, July 24, to Friday, July 28. Saturday, 
July 29, Falmouth Detachment will parade at Headquarters 
at 9.30 a.m.; Weymouth Detachment will parade at 
Headquarters at 11 a.m. Dress for the above Detachments 
will be: Service Dress, Drill Order, with water-bottles and 
haversacks; arms will be issued before each parade.— 
(Signed) P. H. CAMPBELL, Captain R.E., and Adjutant 
for O.C., London Electrieal Engineers. 
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Electric Power in Agriculture. 
By W. J. COLES, M.L.E.E. 


While the use of electricity for light and power trans- 
mission has made great strides during the last few years 
in towns and populous districts, it is somewhat noticeable 
that comparatively little has been done in taking advantage 
of the many benefits it is capable of conferring on purely 
agricultural districts in this country. 

In this matter, as in many others, English people seem 
slow to appreciate new methods of solving old problems. 
People of all classes, including the most conservative of 
farmers, will admit the immense effect the substitution of 
mechanical for horse and hand power has had in decreasing 
the cost of production of almost every article in daily use. 
Most agriculturists will also tell one that the cost of labour 
is one of th» largest and most difficult items to deal with in 
their business. 

In spite of this, it does not seem that much attention 
has been given to considering the possible saving in labour 
that may be effected by them by installing power-driven 
machinery. Traction and portable steam engines have 
of course been in use on large estates for many years, but 
thev labour under the disadvantage, particularly in the 
case of small or medium size farms, in that they are some- 
what high in first cost, require skilled attention, and are 
uneconomical in fuel. In addition to which they cannot 


not being an engineer, he will no doubt be in some difficulty. 
If there is a supply authority with mains near at hand 
he will be able to obtain information from them as to 
rates, etc., together with advice, which, while it cannot be 
quite impartial, will probably rightlv be to the effect that 
he should take a supplv from the mains. His other course 
would probably be to consult the firm who provide him 
with agricultural implements and who are most likely 
agents for some firms manufacturing oil engines or wind- 
mills, etc. Here, again, the value of the advice will depend 
on the expert knowledge of the firm and their ability or 
willingness to deal with the subject impartially. At this 
point the writer would suggest that electrical manufacturing 
firms would do well to put their goods before the large 
ironmongers and implement makers in country towns and 
offer to assist them with their superior technical knowledge. 

If for the moment we eliminate the supply company, 
the choice of a prime mover will probably ik between an 
oil engine and a windmill. In some localities, however, 
water power is available, and much might be done to 
make use of the sites of old water-driven flour mills, many 
of which have been superseded by the large steam-driven 
mills now situated in large towns. Steam power is hardly 
to be recommended except where the amount of power 
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conveniently be used to drive a variety of machines located 
in different parts of an estate, and requiring power at 
the same time. 

Where a supply of electric power is available machinery 
can he situated where convenient on the farm and warked 
as desired with a minimum of attention, skilled or otherwise. 

The following are the recent developments which chiefly 
tend to promote the use of electricity in agricultural 
districts. 

(1) The increased number of bulk supply companies 
operating in country districts. 

(2) The recent improvements in the design of windmills 
and electric motors. 

(3) The number of suitable oil and petrol engines now 
on the market. 

(4) The increasing use of overhead wires for the trans- 
mission of power. 

It cannot be denied that in commencing the study of 
the subject, the farmer is at a disadvantage compared 
with the owner of a factory who is generally conversant 
with the use and cost. of mechanical power. When con- 
sidering the source of power to adopt the user will have to 
study as closely as possible his probable requirements as to 
quantity and the anticipated cost per unit. In this matte,, 
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required is large and there is a considerable supply of 
waste timber for use as may be the case on a large estate 
having a sawmill. Even then one would have to consider 
whether a suction gas engine plant would not be preferable. 
If the power consumption is likely to be large, as where 
electric ploughing is proposed, a windmill will not be 
practical owing to the necessity of installing a batterv of 
considerable capacity. 

There is an excellent field for the windmill, where the 
work is of a comparativelv light nature and a suitable 
location can be chosen for the plant. Such machines as 
pumps, small corn mills and circular saws, churns and 
chaff cutters can most conveniently be driven by electric 
motors supplied by current from a windmill-driven dynamo. 
It is now possible to obtain wind turbines mounted on 
light steel towers and arranged to drive dvnamos in such 
a wav that the whole control is practically automatic. 
a supply of current at practically constant voltage being 
obtained at any speed of wind from six miles per hour to 
a gale. Any machines which can conveniently be located 
close to the mill can, of course, be driven direct by belt, 
the outlying machinery being electrically driven. 

Electric light in place of oil lamps considerably reduces 
the risk of fire in farm buildings, which are usuallv of an 
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“inflammable construction and contain quantities of loose 
hay and straw. 

The erection of overhead wires on farms presents no 
difficulty, nor need there be any legal, climatic or wsthetic 
objections to their use. 

Electric power for ploughing, on account of the capital 
cost of the plant, is not, in the near future, likely to be 
adopted on any but the larger estates where its use is well 
worth consideration, as also where adjoining farms can 
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country, where the labour available consists usually of the 
gardener or even the housemaid, should convince the 
farmer that he need have no apprehension as to the ability 
of his farm hands to do what 1s required. 

The accompanying illustrations of plants working in 
Germany, where the cost of electric energy is usu: lly 
higher than in this country, show typical motor drives. 
Figure 1 depicts a two-motor ploughing outfit by the 
Siemens Schuckert Company, and Figures 2 and 3 repre- 


combine and so decrease the individual cost of the equip- , sent threshing and chaff-cutting equipments by the A.E.G. 
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ment. So much progress has been made in the hiring out 
of motors by supply companies for ordinary factory driving 
that the day may not be far distant when bulk supply 
companies having mains passing through country districts 
will be prepared to hire out motor equipments for such 
purposes as ploughing and threshing. Much might be dene 
by this means to improve their day load. 

A method of keeping down the capital cost of equipment 
would be for a group of farmers to purchase one or more 
portable motor sets consisting of a motor and starting 
gear mounted on a wheeled truck. Such equipment could 
be used for a variety of purposes. There would, of course, be 
a certain amount of permanent overhead wiring on each 


ELECTRIC IRON SMELTING. 


Some highly interesting information is conveved in the 
report on the work so far done at the large electrical 
experimental smelting works which commenced operations 
on November 15, 1910, at Trollhattan. It may fairlv 
be said that the problem of cheaplv reducing iron ores in 
the electrie furnace has been fully solved, and that excellent 
as the results hitherto achieved have peen, still better 
may be confidently expected. The cost of the electric 
energy required is about 45s. per kw. per annum. The 
6,000 h.p. station at Trollhattan is prepared to deliver 
power at this price for ten years provisionally. 
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farm, but as this would consist of bare wire the cost would 
be comparatively small. 

A point to be impressed on the user is that electric plant 
has reached such a degree of perfection in design and manu- 
facture that he need have no fear on the score of relia- 
bility nor need he doubt but that even the most unskilled 
of his men will be able to perform the few necessary 
operations necessary, the makers of ''fool-proof " motor 
starters being legion. / 

With regard to the generating plant, the fact tha* private 
plants for house lighting are being erectel all over the 


The Hartmann & Braun A.G., Frankfort-am-Main, 
obtained a net profit of 426,799 marks for 1910, and will 
pay a 10% dividend. 

The Heddernheimer Kupferwerk und  Suddeutsche 
Kabelwerke A.G. made a net profit of 791,000 marks for 
1910, a falling off from 869,888. The dividend will be 7%. 
Sharp competition and the cost of rubber for insulation are 
eaid to be the chief causes of the falling off in net profits. 

The Nordische Telegraphengesellschaft of Copenhagen 
announces a net profit of nearly half a million sterling, 
and will pay an 18% dividend. 
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The Earlier History 


tort. 


of the Incandescent 


Electric Lamp. 


By A. LAMPMAKER. 


(Continued from page 50). 

Few, if anv, of the suggestions which were made between 
the date of Starr’s death and the discoveries of Swan and 
Edison were of value, and none of them dealt effectively 
with the difficulty of obtaining and maintaining a perfect 
vacuum. No useful suggestions were made as to how to 
obtain a perfectly sound carbon filament, and the only point 
worthy of notice is that Sawyer patented a process whereby 
- he treated the carbon filament or rod in an atmosphere of 
hvdrocarbon vapour by passing a sufficiently strong current 
of electricity through it to render it incandescent. This 
process deposited carbon on the filament, and particularly 
on those portions which, by reason of their smaller cross- 
section—due to imperfect manufacture--glowed more 
brightly than the rest of the filament. It is obvious that the 
result of such treatment would be to render the filament 
perfectly smooth and even throughout its entire length. 

The last great effort made to overcome the difficulties 
which lay in the way of making a commercially successful 
metal filament lamp, before the reign of the carbon lamp 
commenced, was by Edison in 1878. He attempted to con- 
struct a lamp with a platinum wire filament which could be 
operated with a comparatively high voltage, and which 
would give out a low candle-power. So many and so great 
were the difficulties, however, that Edison gave up the 
attempt and turned his attention to carbon. He threw 
himself into the work of solving what he had now come to 
regard as his own special problem and with amazing 
rapidity a long series of patents was published which S 
the immense strides he was taking along the road of succes 

The first carbon filaments he produced were made of 
paper cut to horse-shoe shape. A number of pieces were 
pressed firmly together and were packed in air-tight iron or 
nickel boxes in which they were heated until carboniscd. 
This heating was at a temperature of 600 or 800° C. ; and 
after this preliminary treatment the boxes contzining the 
filaments were maintained at a high temperature for a 
lengthy period. This heating and baking caused the 
volatile constituents to be driven out, so that. the filaments 
after treatment were of pure carbon, hardened by baking. 
As will be imagined, the filament thus formed was extremely 
fragile, and much difficulty was experienced in connecting 
the carbon horse-shoes to the leadiny-in wires. These were 
of platinum, flattened at the end, and this thinner portion 
was clipped round the end of the filament, after which they 
were sealed into the glass bulbs much as sealing is done 
to-day. It is a fact that the first lamps made in this way had 
a life of only a few hours owing to the softness of the carbon, 
but poor as this result was it was sufficient to show Edison 
that it was merely a question of a few more weeks work 
before a carbon lamp could be made that would have a 
reasonable life. Paper was soon abandoned for bamboo, 
with which material Starr had been experimenting at the 
time of his death, and within a short time the Edison Lemp 
Company was turning out carbon lamps on a commercial 
scale. Edison’s belief was that the perfect filament must be 
made from some natural fibre, or shaving of some fibrous 
wood, and a goodly portion of his time was devoted to 
perfecting machines which were used ta cut bamboo into 
the requisite sections. Bamboo filaments had a cellular 
structure which had the effect of increasing their resistance, 
and consequently reducing the length required fora filament 
of given candle-power. Looking back, in the light of more 
recent introductions, it seems strange that the mind of a 
great Inventor should have been so DSS d with one idea 
as not to see that a manufactured filament, could one be 
devised, must in the very nature of things prove more 
satisfactory than one cut out of fibre no matter how it was 
subsequently treated. At the same time it must be remem- 
bered that the bamboo filament, as it left the Edison 
factory, was a tremendous advance on anything that had 
been produced previously, and it was, perhaps, only natural 
for the inventor to consider he had reached finality. 

There is no question that we owe the carbon filament to 
the labour of Mr. (now Nir) Joseph Wilson Swan. The 


filament produced under the Swan processes was immeasur- 
ably superior to the bamboo fibre, and within a few months 
of its introduction it had driven every other form of filament 
making frem the field. The Swan method of manufacture 
resulted in the production of filaments which closely 
resembled fine metal wires in not only appearance, but also 
in strength and elasticity ; indeed, it is doubtful whether 
any metal filaments as vet have been produced so strong 
and elastic as those of carbon turned out in the early 
eighties from the workshop of the Newcastle chemist. 

The subject of electric lighting had interested Mr. Swan 
from an early age, and though it is not generally known, 
there is absolutely no doubt that as far back as 1850 he 
made carbon filaments from paper with the intention of 
using them as the light-giving material in evacuated glass 
bulbs as thev are used to- dav, that 1s to say, on the incan- 
descence principle. The method of carbonising which he 
adopted was to imbed the material which he wished to 
carbenise in powdered charcoal or other form of carbon in 
fine powder in a fireclay or plumbago crucible. This he 
heated to the highest temperature the vessel could bear, 
and an essential part of the process was that this heating 
should be done slowly and gradually. In the early experi- 
ments this heating was carried out in a pottery kiln, which 
fulfilled the required condition of gradual heating. 

Paper was soon abandoned for parchmentised cotton 
thread, and good results were obtained with this substance. 
But although many excellent lamps were made with cotton 
filaments treated in a special manner, the great problem 
was solved bv another of Swan’s Inv entions known all over 
the lamp world as the " squirting ” process. By this process 
a perfectly structureless and even thread is produced by 
squirting à solution of cellulose or nitro-cellulose through 
glass or diamond dies into a liquid which has the power of 
coagulating the thread as it falls into the containing vessel. 
The thread is tenacious and retains its continuity in its 
passage through the hardening liquid. which is usually 
alcohol, until it coils up in thread form in the bottom of the 
vessel. It is then thoroughly washed, dried under tension, 
passed through polishing dies and wound on formers of the 
required shape. The filaments are then carbonised and 
flashed. And with that invention the improvement of the 
carbon lamp practically stopped. The Sawyer flashing 
process was grafted on to it and was of valuable assistance, 
as it enabled the lampmaker to produce filaments which 
were not only strong and elastic, but which were absolutely 
even in cross-section. It also enabled the resistance and 
candle-power to be adjusted with extreme nicety. With 
this exception the onlv advances made have been the 
welding of the ends of the filaments to the leading- In wires 
by loc al electric heating in some hydrocarbon in liquid form, 
and finishing the filaments by subjecting them to super- 
heating In an electric furnace. This superheating results in 
practically completely removing the ash residue, and vola- 
tilises every trace of hydrocarbon. 

And with this last improvement the history of the carbon 
filament lamp, for a time at any rate, draws to a close. The 
inetallised lamp and the silicon-carbon lamp of Parker & 
Clark are bevond the scope of this article, as to introduce 
them would be to bring in subjects which may belong to 
what may be termed " the future of the carbon filament 
lamp." Has the carbon filament lamp a future, or is it 
dving never to be revived ? Time alone can tell; at the 
moment it certainly seems that the metal filament is 
carrying all before it. But 30 vears ago the metal lamp went 
peacefully to sleep, became obsolete, superseded, dead, 
buried, and damned, whilst carbon took the place of honour. 
In years to come, and no one knows how many or how few, 
though it may not be so many as some would suppose. the 
metal lamp may be driven out again by some improved high 
efficiency carbon or carbon compound filament, which in its 
turn may be superseded by some incredibly fine metal 
wire with an ine redibly high melting point which can be 
operated as a filament-at what to-day would seem an 
incredibly high, efficienéy. 
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ELECTRIC TRAMWAY MANAGERS IN COUNCIL. 


——— M MM— 


The Tramways and Light Railways Association 
Conference. 


Numerous important questions in connection with 
tramway administration were discussed at the annual 
congress of the Tramways and Light Railways Association, 
which took place at the Carlton Hotel, Edinburgh, 
on Thursday and Friday last, under the chair- 
manship of Mr. Harry England, general manager of the 
Wakefield and District Light Railway Company. 

A cordial welcome was extended to the delegates by Mr. 
B. Hall Blyth, chairman, and Mr. R. Maule, director, of the 
Edinburgh and District Tramways Company, and by 
Councillor Rusk, chairman of the Tramways Committee of 
the Edinburgh Council. i 

TRANSFER TICKETS. 

Mr. BuvTu, referring to the fact that one of the special 
subjects down for discussion was the question of transfer 
tickets, observed that there was no tramway subject in 
which there was so much diversity of opinion than the 
question of tramway fares. His own op'nion was that the 
general use of transfer tickets on a penny system such as 
they had in Edinburgh was not desirable. and their use 
to any great extent led to small peculations among the 
staff of a tramway company. 

Mr. C. W. SHEPHERD, general manager of the Edinburgh 
and District Tramways Company, in the course of a paper 
on this subject, said he was in favour of penny transfer fares 
as used in Edinburgh. The public should be reasonably 
provided with the benefit they desired, but the tramway 
manager had to take every precaution against abuse and 
fraud. He was convinced that where transfers were 
judiciously placed they were remunerative, because it was 
an inducement to a passenger to take a penny transfer 
if he thought he was getting good value for his money, 
even although in many cases the second portion of the 
journey was never completed. 

Mr. WILLIAM CLOUGH, general manager of the Bury 
Corporation Tramways, remarked that to successfully 
work a tramway system a ticket must be designed which 
would enable the passenger to continue his journey on 
a car other than that on which he had paid his fare, and 
would also protect the company against fraud. At the best 
transfer tickets could only be regarded as necessary evils, 
and unless advantages in the shape of reduced mileage, 
increased traffic, or the avoidance of 4d. fares was to be 
obtained, tramway authorities would do well to do without 
them. 

Mr. J. DALRYMPLE, general manager of the Glasgow 
Corporation Tramways, said that on that system they 
had adopted recently a system under which a passenger 
for 14d. could get a ride in one car over two 3d. stages and a 
ride in another car over other two 4d. stages, but the 
results so far had made practically no difference financially. 
They would be bound tu consider soon the questions of trans- 
fers, and although, as a tramway man, he was against the 
issuing of transfers, he was afraid the clamour would be so 
great on.systems operated by municipalities that they 
would have to look at the matter from the passengers’ 
point of view. . 

Alderman WILLIAM Ivey, of the Tramways Committee 
of the West Ham Corporation, expressed the opinion that 
the passenger was considered too much. People were 
already getting more than the value of their money, and 
there would come a time when they could not possibly 
reduce the fares. 

OnsTracLES TO TRAMWAY DEVELOPMENT. 

Mr. G H. J. HooanwixkKEL, M.ILE.E., in a paper on 
the backwardness of electric traction in England, urged 
that tramways cost too much to construct and run in 
this country, and advocated the return to a svstem of 
flexible tracks instead of continuing the construction of the 
heavy rigid concrete bed. He also advocated the use of 
single-deck cars with trailers, instead of the heavy double- 
deckers. Large additions to the mileage of suburban and 
inter-urban tramwavs were waiting development, but unless 
cheaper methods of construction were introduced new 
tramway business would be exceedingly difficult from a 
financial point of view. 
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Mr. CLouGH dissented and urged that if the tramway 
industry was to be placed on a fair basis from the point 
of view of the private investor, cheapening the cost of the 
permanent way construction should not be advocated. 
He also opposed the suggestion that single-deck cars should 
be adopted in place of ** double-deckers." 

Mr. NTEPHEN NELLON, London, on the other hand, 
contended that it was clear that a very large number of 
undertakings had spent an amount in the cost of con- 
struction far in excess of what was necessary, provident, 
and proper. He approved of the use of the smaller car, and 
could not understand the objections to the trailer. 

Mr. SHEPHERD held that the ideal car was the “ double- 
decker.” 

Alderman Ivey said it was not construction but legis- 
lation that frightened the financier out of the field. 


A BUDGET oF PROBLEMS. 


Mr. C. W. MaLLINS, general manager of the Liverpool 
Corporation Tramways, presented a paper on Tramway 
Problems, which was read in his absence by the secretary. 
Mr. Mallins dealt with the need for securing a more ex- 
peditious and less expensive form of procedure for the 
promotion of tramways and light railways, and also with 
the great cost of construction, pointing out that the 
question of road widening presented considerable difficultv 
owing to the fact that some road authorities held that 
when necessary the cost of widening should be borne by 
the promoters, which was a hardship which ought to be 
abolished. In regard to the type of car, he held that the 
single truck was the most suitable and economical. The 
demands which were being made by the public for cheaper 
fares was becoming one of the most serious problems in 
connection with management. Demands for preferential 
treatment to the working classes during certain hours of 
the day were continually being pressed forward, and when 
such concessions were granted to labourers and artisans, 
various other classes of the community, such as shop 
assistants, clerks, etc., demanded similar treatment, 
and certainly with some show of reason, because, if it were 
conceded to another class who were equally well paid for 
their labour, their requests could not reasonably be refused. 
In addition, there were agitations for free travelling for 
certain sections of the community, with the result that 
about 6095 of the travelling public pleaded for preferential 
treatment, or free travelling. Railway companies derived 
an all-round rate of 1d. per mile per passenger. If tramways 
and light railways charged the same rate, instead of their 
total revenue per annum being £13,077,901 it would 
amount to £19,616,851. Mr. Mallins also dealt with the 
question of the transport of merchandise by tramways and 
light railways, observing that nothing had been done 
to develop that class of business on anything like a large 
scale in this country. 

Mr. How ey, London, said that in this matter they 
had been faced with the difficulty of not being able to 
charge higher rates than the railway companies. On a 
short tramway they could not profitably carry goods at 
one penny a ton per mile. 

Mr. R. S. TRESILIAN, secretary of the Dublin United 
Tramways Company, said his company was the first to 
institute a parcels service. The rates were low, and yielded 
a profit of 5094. They were making about £8,000 a vear 
out of it. Thev had instituted a system of goods haulage 
and charged 2d. per ton per mile, excluding loading and 
unloading. The profits were about 50%. 

Mr. SHEPHERD said his company had followed the 
example of the Dublin company, and they had had the 
same experience. 

Mr. CLovau said he did not think they would ever see 
tramways running with goods into the mills and ware- 
houses in Lancashire. 

LEGISLATION QUESTIONS. 


Alderman Ivey, in a paper on Legislation, observed 
that the chief defects in the Acts of 1870 and 1896 were 
that they did not provide facilities for the promotion 
of the powers necessary to bring them to that stage, 
when the Parhamentary provisions for construction, 
in the first instance, and regulation and working, in the 
second, became of any value. This had set up an impedi- 
ment which often proved an impassable barrier to the 
tramways and light railways industry. The worst of 
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criminals was given a fair and impartial trial, and had even 
a right of appeal in Courts provided at the national expense, 
but Tramway Bills were evidently deemed less worthy of 
consideration than the criminal and were usually con- 
demned to death by their accusers, for what other inter- 
pretation could be placed upon the local authorities’ veto ? 
The most elementary principles of justice demanded the 
immediate abolition of the veto. Fishing and mining 
villages, agricultural and manufacturing villages, even 
fair-sized towns, were waiting for the promoter to previde 
the tramwav that would link them up to the larger centres 
of hfe and trade, and with a fair and reasonable chance of 
success through the promotion stage, there were men ready 
to finance schemes under cheap and safe procedure, with 
reasonable conditions as to widenings and general con- 
struction, life, maintenance, rating, and purchase. 


THE SocirAL SIDE. 


The delegates and the ladies accompanying them were 
the guests of the Edinburgh and District Tramways 
Company at a dinner at the Royal Hotel, where Mr. Hall 
Blyth presided over a company of about 140. Following 
the toast of “ The King," a loyal message of homage and 
fidelitv was telegraphed to His Majesty. 

The CHAIRMAN, giving the toast of “ The Association,” 
said when it was started it consisted of seven members. 
To-day it numbered 361. There were 176 tramway systems 
owned by the Corporations of the country und 134 private 
concerns, and as all thos: were represented on that Asso- 
ciation he thought they would agree that the dutics of 
the Association involved an enormous amount of work 
and responsibility. He thought the amount of capital 
invested in the tramways in this country to-day was 
something like fifty-six millions of pounds. The Hon. Mr. 
STANLEY and Mr. A. de TumckKHEIM, secretary of the 
Association, replied. 


Correspondence. 


All communications intended for the Editor should be addressed 
* Tug EpiTOB, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included $n 
that week's issue of the Journal. l 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


DUNSTON POWER STATION AND FOREIGN 
PLANT. 


To the Editor of the ELECTRICAL ENGINEER. 


Sir, —I have read with much interest the article appearing 
in vour last issue on the new power station at Dunston-on- 
Tvne. There is one point in connection with this, which 
seems to be of special importance in view of the inquiry 
that has been conducted in vour columns regarding the 
electrical industrv of Great Britain, and that is that the 
contracts for the generating plant were placed with Con- 
tinental firms. 

At the present time, when so few of our electrical 
machinery makers can be said to be in a prosperous condi- 
tion, it is a matter of regret that orders of this magnitude 
should have been placed abroad, and it will be of interest 
to touch on some points which influence questions of this 
kind. 

Without being behind the scenes, it is difficult to give 
exact reasons for unfortunate occurrences of this character, 
but in the same way that a doctor diagnoses a discasc, 
it is possible to examine symptoms and surrounding 
influences, and in the end come to conclusions which are 
likely to be fairly close to the mark. 

In these days of internationalism it woull be too much 
to expect any of our business men to raise a little finger 
to help our own industries along, and in consequence 
co-operation between the electrical manufacturer, the 
financier and the professional man hardly exists. At 
times it is almost purely negative, as in some quarters 


to be up-to-date one must place orders for plant abroad. : 


One would, however, expect that a group of power 
companies that earns its bread and butter out of British 
industry would make some minimum effort to keep work 
at home. Efforts may have been made in this case but 
there does not seem to be much circumstantial evidence to 
this effect. 

The contract fo1 two of the turbo-alternators of 6,500 kw., 
normal rating, with condensing plant, was placed with 
the Allgemeine Company of Berlin, and the contract for 
one turbine of 6,250 kw. with condensing plant was placed 
with Messrs. Brown Boveri & Company. The steam turbine 
and condenser for the latter was manufactured by Messrs. 
Richardson, Westgarth & Companv. At first sight one 
might be tempted to say, Why make a fuss when such a 
material part of one unit was made at home? It must, 
however, be pointed out, as will be shown later, that there 
is a probability that this was due more to the existence 
of “ wheels within wheels" agreements than to any 
excessive anxiety on behalf of the “ powers that be” to 
place work at home. 

When orders are placed abroad it is usually for one of 
three reasons :—(1) The foreign plant is cheaper in first 
cost ; (2) it is superior in design and manufacture ; (3) the 
foreign firm. thanks to its own financial resources, or those 
of its allies, can give such financial assistance in times of 
need, or such terms of payment or arrangements regarding 
guarantees and maintenance, as the average British 
firm, standing alone, cannot give. It is difficult in this 
case to say definitely which reason has prevailed ; perhaps 
all three. 

The question of the Dunston turbines has been discussed 
in trade circles for the last year or so, and some people 
have wondered if price was the ruling factor or if any 
British firms, or, for that matter, competing Continental 
concerns, were asked to tender. It is generally understood 
that some of the leading steam turbine and turbo-generator 
makers were not asked specifically to quote. 

If price was the deciding factor, one would think that a 
power organisation that has somewhat of a reputation 
for keen buying would have asked for competitive prices 
from all parts, if only to keep the prices down. It should 
also be remembered that at the time when the notorious 
Victoria Falls contracts were placed British firms quoted 
prices for almost similar turbine plant which compared 
favourably with anything from the Continent. 

It is also well known that plant made of similar material 
and workmanship usually costs more to produce on the 
Continent than it does here. 

Taking the second reason—that of superior design—it 
might be thought that the special plant required could 
only be produced on the Continent. It is, however, remark- 
able that in this case two totally different types of machine 
were installed, at almost the same time, one a German 
adaptation of the American Curtiss type and the other a 
slightly modified Parsons machine. 

It would also be a stretch of imagination to say that a 
country that could design the equipment of a Mauretania, 
a system of much greater power, where every cubic foot 
of space and pound in weight was of value, could not 
supply satisfactory power units for a power station where 
space was comparativelv unlimited; in fact, in com- 
parison with the former, the latter is mere child's play. It 
seems remarkable that German  m:chines. should be 
necessary in a district where the whol: modern system 
of steam turbine power stations was developed. It is 
also remarkable that for two of the urits even the conden- 
sers were of German manufacture; as it is practically 
admitted that in condensing plant work (with perhaps the 
exception of the development of the cooling towers), as 
with power station plant generally, the whole tendency 
of German practice has been to imitate rather than to 
initiate, 

With regard to the third. possible influence, that of 
organized finance, 1t will be unneccssary to go into this 
question deeply, the facts are too well-known in the 
electrical trade; though it is rot always understood that. 
there is often in this country a " finance wall” built 
up to keep the genuine British manufacturer out. According 
to some people, of course, this is entirely as it should be. 

In these days it only requires a few pence of foreign 
money in the pound to send orders out of the country, as 
those owning the nineteen shillings odd are too apathetic 
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to oppose, and the modern English business man has 
been brought up to look upon a little Coronation flag- 
wagging as the utmost patriotic limits required of a citizen. 

It is interesting to note that the two main contractors 
for the turbine plant in this case—the A.E.G. and Messrs. 
Brown Boveri—are very closely allied for offensive and 
defensive purposes, through the medium of finance, a 
large interchange of shares having taken place a few years 
avo. It seems therefore to be within the bounds of pos- 
sibility that as the A.E.G. had the first order, for two 
machines, Messrs. Brown Boveri, their allies, said, Where 
do we come in? and that Messrs. Richardson Westgarth, 
the English licensees of the Brown-Parsons turbine, said : 
You must not poach on our preserves, and we must manu- 
facture the steam turbine and condensing plant for one set. 
Naturally, to an outsider, this is all a surmise, but as 
various international and financial agreements are of 
interest to those who study economics, so it is quite an 
amusement, after to all appearances any big international 
deal has taken place, to try and piece together these 
jig-saw puzzles to form, as far as possible, complete pictures. 

It is a coincidence, but probably merely a coincidence, 
that another big concern supplying plant for this power 
station, although manufacturing the bulk of their supplies 
in this country, is practically owned and controlled by 
a group of foreign financiers somewhat closely allied with 
the A.E.G. and other Continental interests. 

One other firm with large contracts for Dunston, although 
British-owned and run, is also closely allied to a Con- 
tinental cartel or combine, designed to keep prices up 
and others out. The ramifications of finance are most 
complicated, and though the orders for plant at Dunston 
may have been placed from considerations quite apart from 
those of finance, still there are independent manufacturers 
who think themselves shut out of what some people would 
call a “ family party." 

One cannot necessarily blame managers and consulting 
engineers when large orders are placed abroad; they 
have to consider many things unknown to the general 
publie, but there always is a danger i in cases where inter- 
national finance actually has a definite. influence: the 
independent shareholder may become a pawn in the game 
of the big men. 

I must apologise for taking up so much of your space, but 
a study of the possible reasons why large orders are sent 
abroad may interest some of your readers as much as it has 
interested 

A SPECTATOR. 

Westminster, 

July 17, 1911. 


ELECTRIC RAILWAY PRACTICE. 


Successful Trials of a New Automatic Train Stop. 


(From Our NEw YORK CORRESPONDENT.) 


Much attention has been attracted on the part of electric 
railway engineers bv a new type of automatic train stop 
which has recently been in experimental operation in the 
New York subway service. At a meeting of the Railway 
Signal Association it was mentioned by Mr. J. M. Waldron, 
of the Interborough Rapid Transit Company, that a 
special feature of this stop is that it emplovs no mechanical 
trips or electrical contact-making devices. The essential 
feature is a closed magnetic circuit between the track and 
the moving vehicle. 

The closed circuit on the track is maintained 
bv locating between ties and below the rails and insulated 
therefrom, at the beginning of cach block, an electro-magnet 
receiving its energy bv means of the track circuit in. the 
block which it protects. This energy amounts to about 
21 watts. When the block ahead is occupied or the track 
obstructed the track circuits being interrupted, no energy 
will pass through the electro-magnet between the rails. 
This magnet would then be in position for stopping a 
train, and if a train at that time should attempt to pass 
the magnet, the brakes of the train would be applied 
automatically. The part of the apparatus placed on th 
locomotive or motor car consists of one small coil of wire 
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around each wheel of the front pair of wheels. These coils 
are parallel to the rails and can be four or more inches 
above the rails, but must be below the car axle. The coils are 
fastened to the car truck and clear the wheels a sufficient 
distance to permit of all free movements of said wheels, 
as well as each change of brake shoes. 

In the locomotivé or motor car is a small transformer, 
impedance coil, a solenoid coil which is attached to the val ve 
in the train line pipe, and à small battery with an 
E.M.F not exceeding 10 volts. The batterv, transformer, 
impedance coils, solenoid coil and wheel coils are connected 
in series on a closed circuit. There are no moving contacts 
in any portion of this apparatus. In normal operation, 
current from the battery flows through the transformer, 
impedance coils, solenoid coil and the wheel coils im series, 
then back to the battery. The solenoid coil being energised, 
its armature is attracted and the valve in the train line 
pipe remains closed. When a locomotive or motor car 
passes over one of the magnets between the rails and the 
track ahead 1s clear, for the locomotive or motor car to 
proceed, the electric energy passing through the track coil, 
which is immediately under the permanent magnet between 
the rails, counteracts the effective force which the per- 
manent magnet would exert on the apparatus which is 
on the vehicle passing over it, to the extent that the 
energv in the solenoid coil on the moving vehicle is not 
opposed, but is rather assisted. The armature of the. 
solenoid coil is therefore held im the attracted position and 
the brakes are not applied, but when the track ahead is 
occupied and the track circuit is shunted, the danger 
position is then indicated and there is no energy passing 
through the magnetic coil on the track, and, therefore, 
there is nothing to oppose the force exerted by the per- 
manent magnet. 

If an engine or motor car at that time should attempt 
to pass over the track magnet and enter into the forbidden 
section which that magnet protects, the permanent magnet 
generates in the wheel coil circuit a flux which tends to 
change the potential in that circuit. This energy induced 
by the permanent magnet over the apparatus on the 
vehicle which is moving over it is in opposition to the 
current flow in the apparatus on the vehicle. This op- 
position is strong enough to counteract the holding effect 
which the battery on the moving vehicle exerts on the 
armature of the solenoid coil, with the result that the coil 
is de-energised, its armature falls and the air brakes are 
applied automatically. "This counter electromotive force 
is alternating, with its frequency determined by the speed 
at which the train or car is moving. After this apparatus 
is once regulated to permit all movements being made over 


the track magnets when the speed of such movements do 


not exceed, say, five miles per hour, it remains permanently 
at that adjustment. 

An efficient margin of 5094 provided on both sides of 
that which is considered the best working condition of 
the apparatus. At any speed exceeding 5 miles per hour 
the operation is positive. The higher the speed at which the 
train is moving the more pronounced is the effect on 
the solenoid coil which controls the air brake valve. The 
current consumption of the apparatus on the locomotive 
does not exceed one watt. The batteries for supplying 
current on the train or car are small. A few cells of dry 
batteries would be sufficient to make a round trip from 
New York to Chicago and have considerable energy left. 
The parts of the apparatus on the train also are quite 
small. That which has been used in making experimenta 18 
placed in a box 12 in. long by 12 in. wide by 5 in. deep, and 
even dimensions can be materially reduced by careful 
designing. Steel bridges, steel viaducts or grade crossings 
will have no effect whatever upon the correct working of 
the apparatus. Tests covering a period of several months 
have been made with a motor equipped with this device 
in order to locate any defects, but so far the results have 
been entirely satisfactory. 


In consequence of the rebuilding of Gresham College, the 
Head Offices of the City and Guilds of London Institute 
have been removed temporarily to 3, St. Helen’s-place, 
Londor, E.C. 
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Electrical Progress at Home and Abroad. 


TYNESIDE NOTES. 
The Development of Power Supply —Mr. de Ferranti's 
Forecast — The Example of Newcastle. 


In connection with the opening of the new power station 
of the Newcastle-upon-Tyne Electric and Supply Company, 
Ltd., at Dunston-on-Tyne (ELEcTRICAL ENGINEER, page 
35), a visit of inspection was paid to the works by the 
invitation of the Chairman and Directors of that company 
and of the County of Durham Electric Supply Company, 
and subsequently Dr. Merz received the visitors at Tilley's 
Rooms in Newcastle, and presided at a luncheon, at which 
Mr. S. Z. de Ferranti, President of the Institution of 
Electrical Engineers, was the principal guest. After the 
customary loyal toasts had been proposed and honoured, 
Dr. Merz called upon Mr. de Ferranti and paid a warm 
tribute to his lifelong services in the cause of electricity, and 
especially to his splendid work in connection with long- 
distance transmission. 

Mr. de Ferranti, in giving the toast of the afternoon, 
** Electric Power Supply," recalled the fact that ten vears 
ago, when that great and famous electrician and scientist, 
Lord Kelvin, was in Newcastle the business of the Newcastle 
Electric Supply Company and the County of Durham 
Electric Supply Companv was in its infancy. Much had 
happened in those ten years, and such immense develop- 
ments had taken place that to-day nearly 200.000 h.p. 
was connected to the Company's mains, and still greater 
demands were being made. To look over the city of 
Newcastle and to be able to see scarcely a single smoking 
factory chimney was to realise that in this matter of 
power supply there was one of the greatest industrial 
developments in any country in the world since the begin- 
ning of the factory system. How this development would 
affect the country at large it was impossible to say, but 
that it was a beneficent revolution none could doubt, and 
for the spread of this development they had to a large 
extent to thank Mr. Charles Merz. Of course, it was the 
community of the Newcastle district that benefited most 
by these developments, but it did not by any means stop 
there, for what Newcastle had done was an example 
to the rest of the country as to what ought to be done if 
the best results were to follow industrial and commercial 
progress. 

That business at Newcastle, continued Mr. de Ferranti, 
was originally begun with the object of supplying current 
for electric lighting, an industry of which Sir Joseph 
Swan was the father in this country. They knew him well 
in Newcastle, and he was happy to be able to say that 
he had seen Sir Joseph Swan a day or two before at the 
Royal Institution in excellent health. Newcastle could 
also claim another distinguished man in the person of Sir 
Charles Parsons, whose wonderful work in connection 
with facilitating the generation of electricity had had 
far-reaching effects. From the business of producing 
energv for lighting purposes, the Newcastle Supply Com- 
pany had developed that of producing energy for power 
purposes, a business which had a far wider scope and a 
far greater meaning, since it entered into every industrial 
as well as domestic process in which coal or gas had hitherto 
been used. There was probably no district in Kngland 
where so large a development of electric supply had taken 
place as in Newcastle, and he was convinced that as yet 
thev were only producing a very small proportion of the 
energy they were destined in time to produce, and that 
within a very few vears. 

In regard to manufacturing schemes, they all knew how 
electricity had altered the country. At the present moment 
there was a great field for electrical development in regard 
to mining. Newcastle was essentially a mining district, 
and they would find the application of electricity to the 
mine of the greatest possible advantage. At one time, 
in the days of ordinary steam engines, it used to be everv- 
body’s business to put down a boiler and engine or to make 


their own power. Later had come the idea of turning that 
power into electricity on the spot. That was a great advance, 
but it involved each manufacturer or industrial company in 
having an extra business, which was actually no part of 
his own legitimate business. It meant that these things 
had to be done separately ; they had to have a specialist 
in the problem of the utilisation of power. Now, however, 
that that great company had come in and specialised 
the generation of electrical power it was hardly worth the 
while of any manufacturing people in the district to make 
power for themselves. There had also been brilliant 
work done in the commercial development of the country 
by the scientific combination of the various existing con- 
cerns. There was spare power available, such as waste heat, 
exhaust steam and power from the coke ovens, and from 
coal not suitable for conveyance by the railways. The 
electric supply company had acted in a brilliant manner 
by devising means of bringing together the men who wanted 
electricity to run their businesses, and the men who had 
spare power and no market for it. The utilisation of the 
waste heat of the district would accomplish a great deal 
in the future that would have a far-reaching effect on the 
problems of industry. But the developments which had 
taken place, notwithstanding their greatness, were really 
only at their beginning, and in regard to this aspect of 
the question. The marked increase in the use of electrical 
power for winding at collieries was an excellent. sign, and 
there was also the domestic question, for every application 
of electricity in their homes would add to their comfort and 
diminish the difficulty of the labour problem. 

The Chairman observed in the course of his reply that 
of 184,009 h.p. supplied from the stations they had inspected 
66,009 was connected with collieries. Of that, 6,000 was 
used for ventilation, 7,000 for winding, 9,000 for pumping, 
and the remaining 43,000 for haulage. 

Mr. Arthur Pease, replying for the mining industry, 
said he did not think those engayed in mining appreciated 
how much they benefited by the application of electricity. 
He did not believe it had thrown any men out of work, and 
when electrical supply companies provided power they had 
to pay for the coal they used, and that came into the 
‘ascertained selling price," whereas if the colliery used 
the coal themselves to produce their own energy or steam 
power, it was charged as colliery consumption, and did 
not affect the selling price. In this way the whole of the 
men of Durham and .Northumberland benefited by the 
supply of electricity to the mines. 

The toast of the Chairman, ably proposed by Mr. F. 
Priestman, brought the proceedings to a close. 


MIDLAND NOTES. 


Staffordshire and Warwickshire Mining Engineers— 
High-Tension Mining Switch Gear. 


At a meeting of the South Staffordshire and Warwick- 
shire Institute of Mining Engineers, which was held in 
Birmingham University, Mr. F. Bernard Clark read a 
paper on high tension mining switch gear, in the 
course of which he dealt with the commonly accepted, 
but erroneous, idea that high voltage currents were 
essentially dangerous, and pointed out that it has been 
now fully demonstrated that in practice the danger is 
really independent of the voltage, low tension being 
fully as dangerous as high tension if badly installed 
or carelessly handled. 

In some cases, he said, where high tension had been 
condemned, it was found on investigation that the real 
source of the trouble and danger lay in the defective 
method of installation. This was due, in his view, to the 
fact that electricians with experience in direct-current 
lighting only, and in dealing with small motors, had been 
called upon to instal high-tension alternating-current 
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work, with the result that methods which might have passed 
muster in those cases had caused trouble and resulted 
in the apparatus being condemned. High-pressure current 
tended towards the use of less cumbrous apparatus and 
cables, and generally in the direction of superior con- 
struction ; for, whereas medium-pressure apparatus could 
generally be got to work, however faulty its condition, 
risk of shock and of open sparking being ignored, high- 
pressure apparatus must be kept in good order, or it 
could not be got to work. Alternating current could be 
transmitted over great distances with a comparatively very 
small percentage drop ; and it had the additional advan- 
tage over direct-current that, by means of transformers, 
small motors and lighting might be supplied at suitable 
voltages. 

Dealing with protection devices for mining work, the 
author urged that in cases where cables were to be carried 
along dry, dusty or gaseous ways, lead-sheathed and 
armoured cabling, or other double-sheathed cabling, 
constructed in accordance with the Report of the Electricity 
in Mines Committee, must be adopted to prevent external 
arcing. Where cables had to be conveved along such roads 
the safest method was to place them in steel-troughing 
filled with sand, and bury them on the side of the road. 
An armoured cable would thus be rendered absolutely safe, 
for even if arcing appeared outside the armouring, it was 
still covered by the sand, troughing and earth. If it were 
not desired to bury the cables, then leakage protective 
devices (preferably of the type which does not need pilot- 
wires), could be employed with advantage, but in such a 
case it would be wise to avoid taking the cables along 
main haulage roads, and also to avoid high-pressure trans- 
mission, as leakage protective devices act better on 
medium and low-pressure circuits. 


He strongly emphasised the necessity of using good 
material in every case where high-pressure alternating- 
current was installed. The best advice should be obtained 
on the design of an installation and on the purchase of 
apparatus, and only firms that have had experience in 
making such apparatus as is required should be dealt with. 
The best material, he said, did not mean complicated 
apparatus. Simplicity of design and construction and 
mechanical strength were the main features of good 
equipment. Having regard to the short working hours in col- 
lieries, even short stoppages entail considerable loss, and 
on this account alone it would be found advisable not 
only to purchase the best apparatus, but to have it inst. led 
with great care and accuracy, and then by intelligent 
and regular inspection, keep it in good working order. 
All parts of an installation should be constructed with a view 
to future developments, and so arranged that, when 
completed. they would form a comprehensive and homo- 
geneous scheme. 


SCOTTISH NOTES. 


The Aberdeen Electric Tramways — Visit of 
Inspection— Progress of the Enterprise. 


An interesting gathering marked the close of the eleventh 
year of the Aberdeen electric. tramways undertaking, 
the occasion being an official inspection of the Dee V illage 
depot and the Queen’ s Cross extensions, which was followed 
by a light and unpretentious luncheon in the mess-room, 
over which Councillor Young, chairman of the Tramways 
Committee, presided. There were also present Baillies 
Allan, Kemp, and Barron ; Councillors Chalmers, Edwards, 
Esson, Gibb, Guild, Sangster, Scott, Stephen, Taggart, 
Wilkie, Fiddes, and Newton; along with Mr. R. Stuart 


Pilcher, general manager of the Tramways; Mr. Walter 
Young, traffic superintendent: Mr. J. A. Bell, electric 


engineer ; Mr. D. T. Byres, burgh surveyor's department ; 
Mr. John Gordon, assistant burgh surveyor; Mr. A. Fvfe, 
tramway repair foreman; and Mr. George Thomson, 
Townhouse. 


Mr. Young, referring to the fact that this was the first 
official visit of inspection which had been paid, expressed 
the hope that the ceremony would prove one of educative 
value as well as of interest. The Committee, he said, now 
had 71 cars running, of which 53 were top-covered cars. 


Tort. 


They had had an extremely successful year; in fact, the 
best year they had ever had, both as regarded traffic 
returns and economy of management. It was quite true 
that the undertaking was not yet all thev could wish trom the 
financial point of view, but their progress, if slow, was 
steadv, and in another year of two they would be in a 
position to carry out many improvements. 

Councillor Chalmers, in proposing " The Staff of the 
Tramways Department," paid à warm tribute to Mr. 
Stuart Pilcher, the tramways manager, and said they all 
realized that Mr. Pilcher had under him a body of servants 
second to none in the United Kingdom. The Aberdeen 
tramways were a triumph of municipal management. 

Mr. R. Stuart Pilcher, replying on behalf of the staff, 
acknowledged in happy terms the tributes paid to the 
department, and added that he could not wish to work 
with a better staff. One way of judging the tramways, 
he observed, was contained in analysing the complaints 
received. In twelve months he had only received thirteen 
complaints, and he thought that was exceptionaily low, 
considering there were 260 employees in the department, 
who had to deal with the public sometimes under awkward 
circumstances. With regard to their financial position, 
the tramways were doing very well, and had thev been a 
private concern would have been paying a handsome 
dividend. At the start they had to buy out companies, 
and at the present day they had to make up leeway. 
Yet it was gratifying to know that next year they would 
have enough in the revenue account to renew the whole of 
the permanent way, based on a 15 years’ hfe. The cars 
were based upon a 20 years’ life, and had been working for 
eleven years. The cars cost £50,006, and they had already 
sent £25,000 to the depreciation account, and by the end 
of the next nine years they would have written off the 
whole of the £50,000 for depreciation. 

The health of the chairman and Mr. Young’s reply 
brought the proceedings to a close. 


GERMANY. 


An Electric Navvy—-Electric Smelting—-Energy from 
Refuse—Company Affairs. 


The extraordinary success of the Munich Exhibition 
has caused the time of closing to be postponed to August 1. 


Electric Excavator. 


An enormous electric navvy for digging out clay has 
recently been made by Adolf Bleicher & Company, Leipzig- 
Goplis, for a cement firm. The stuff to be dug is in many 
layers of different composition. Therefore with handwork 
only one layer could be dug at a time and the excavated 
material had to be mixed. It was thus a question of digging 
all the layers at once, and this electrical device was brought 
into existence for the purpose. The buckets are worked by 
a 75 h.p. rotary current motor at 500 volts. 


Refuse Burning for Electric Power. 


At Trieste a refuse burning installation is in course of 
construction, the heat being employed for generating 
electricity by driving a 450 h.p. steam turbine giving 
two million kw.h. annually. One-third will supply the 
power required for the installation and the remaining 
two-thirds go to the town power station for general purposes. 


Electric Trams in Budapest. 


The public of Budapest are complaining terribly about 
the tramway service, and not altogether without reason, but 
the authorities say that no one could have foreseen the 
enormous increase in traffic on these lines which now 
carry 100 million passengers annually. It must be pointed 
out, however, that this increase has been going on steadily 
for the last ten years, and yet the management has been 
slow to improve the permanent way and to increase the 
rolling stock as occasion arose. The cars are being rapidlv 
worn out by constant travelling to and fro without the 
possibility of renewal or of laying them up for repairs, 
and the heavy traffic 1s affecting the old rap very ad- 
verselv. 
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Vienna Electrical Works. 


The prosperity of this huge concern is increasing by 
leaps and bounds, The total takings for 1910 were 
26,174,105 k. (over a million sterling). This is subject to à 
3°, tax for the relief of the rates. The net profit was 
8,134,459 k., or £340,000. Of this the city takes 7,852,557 
kronen, after paying interest on sundry loans. 


Rolling Stock on the Tyrol. ° 


The local electric railway between Dermuls and Mendel- 
pass has some very heavy rolling stock. The motor vehicles 
weigh 28 tons empty, and carry 40 passengers. Each 
vehicle is driven by four 70 h.p. continuous current motors 
at a maximum speed of 16 m.p.h. Special care has been 
bestowed on the brakes, a necessary precaution as the ‘ine 
is very steep in many places. Each car has a vacuum 
brake, a magnetic brake, an electric short circuit brake 
and a hand brake of the adjustable Ackley type supplied 
by the Deutsche Ackley-Bremsen G.m.b.H. of Berlin. 
This brake will convert a hand pressure of 50 kg. into one 
of 23,800 kg. on the wheel tyre. 


New Long Distance Station. 


The Oesterreichische Boden Kredit Anstalt and the 
A.E.G. Union Elektrizitatsgesellschaft are about to erect 
a long-distance station at Kralup on the Moldau which 
will utilise the inferior coal of the Kladnoer Revier from 
the pits belonging to the state railways and the Busch- 
tiehrad line for the production of 30,000 h.p. to be employed 
for electric power aud lighting. The place originally 
selected was Kladno, but Kralup has now been chosen 
after conference with the authorities at Prague. 


Company Affairs. 


The Oesterreichische Siemens Schukert Werke in Vienna 
made a net profit of 1,336,356 k. (about £55,000) for 1910. 
A dividend of 6°, on the share capital of 18 million k. 
absorbs 1,080,000 k. The carry-over to the 1911 account 
is 150,677 k. 

A railless line with overhead wires is to be constructed 
between Heustadt and Loewn, a distance of nearly 40 
miles. The cost will be at least £50,000. 

The German-Japanese firm of Charter in Tokio has 
founded a new electric lighting company. "There are now 
three rival companies and the Government will not permit 
them to combine. The concession to the new company is for 
25 vears to begin with, and business must be in full swing 
within eighteen months. The motive power will be water. 
The chief shareholders are members of the Japanese 
banking family Jasuda. 

The net profit of the Elektrizitats A.G. vorm W. Lah- 
meyer & Company, Frankfort, for 1910, was 1,312,017 
marks, as against 1,454,372 marks. Nevertheless the 
dividend is raised from 4 to 59,. 


UNITED STATES. 


Developments in Electrical Apparatus—The 
Reactance Problem—Series Transformers—Lightning 
Arresters—Cooling Turbo-Generators. 


The Chicago Convention of the American Institute of 
Electrical Engineers was noteworthy for the wide variety of 
subjects discussed, and also for the important character of 
a number of the reports presented by various Committees. 
The report of the Committee on Electrical Apparatus 
dwelt mainly on the great developments effected during 
the year in the production of turbo-generators of large 
capacity. It is pointed out that the Commonwealth Edison 
and New York Edison companies have placed orders for a 
number of machines of 20,000 kw. output, while units of 
still greater capacity for one of these companies are under 
consideration. The report gives the reason for the selection 
of 4,500 volts as the generator voltage at Chicago. and 
the use of a compensator to increase the potential to 9,000 
volts, for use on the lines. In the case of the Chicago machines 
the winding of the generators was designed to give a 
reactance of 4%, and in conjunction with 494 reactance 
in the compensators, the short-circuit current of the unit 
as delivered to the bus will be limited to fifteen times 


the normal full-load current. Several large units in process 
of construction for the use of other companies are to be 
arranged in a similar manner with a combined reactance 
factor in generator and compensator of about 895. The 
report takes up the question of reactances, describing 
those that have been built, and declares that the tests 
recently made of these at Chicago show conclusivelv 
that 12,000 kw. generators can be short-circuited without 
harm when such reactances are used. Field rheostats are 
next considered and recommendations made that these 
be placed in such position as to avoid the delivery of heat 
to either the leads or the dial-switch heads, and a warning 
given that great attention should be paid to the proper 
securing of the leads at the rheostat as the disconnecting 
of a lead may lead to disastrous open-circuiting of the 
field. Under the head of oil switches the report states 
that the large number of tests recently made at Chicago 
has given an unusual opportunity for studying the operation 
of oil switches. The Committee strongly recommends 
that all disconnecting switches of the knife-blade type 
should be mechanically locked in place, as short-circuit 
conditions and strains produced by magnetic fields around 
conductors in bus structures have in some cases been 
sufficient to cause the knife switches ordinarily used as 
disconnective switches, to open at points where the ensuing 
arcs have damaged everything immediately surrounding, 
as well as interrupting service. The report emphasises the 
important duty performed by an employee of an electric 
generating system in the paralleling of generators for 
operation on a common bus. One company reports that 
it has developed what it calls a synchronizing recorder 
which records the exact position of the synchronizing 
needle at the time the switch is closed. The result of this 
record of the accuracy of a man’s work causes the operators 
to exercise the utmost care in handling machines. The 
report calls attention to the troubles that have been 
experienced with time-limit relays of various types and 
voices the hope that in the near future a relay will be 
on the market which will avoid the troubles experienced 
heretofore in the operation of relays on feeders from 
a common source, where selective action has not been 
obtainable. Regarding series transformers, the report 
states that in the past manufacturers have overlooked 
the enormous strains to which the windings oí these 
transformers were subjected under short-circuit conditions, 
and it is only after recent experiments that the true 
conditions have been apparent. Examination of series 
transformers of small capacity which have broken down 
under short-circuit conditions show the primary windings 
to be practically disrupted. It has now been decided that 
for certain purposes, particularly where automatic circuit- 
breaking devices were operated by these transformers, 
under no conditions should the transformers be used with 
other than a single piece of copper for the primary circuit, 
this bar to pass directly through the transformer and to be 
inclosed with a single insulating medium of satisfactory 
strength, properly to separat» the primary and secondary 
windings under all conditions: and it is observed that 
the general practice 1s now established that where accurate 
instrument transformers sre necessary two transformers 
should be installed in series, the first to be of the single-turn 
type located nearest to the busbars and to be used ex- 
clusively for tripping switches and operating ammeters, and 
the second to be of a more accurate type for operating 
recording and indicating instruments. The report calls 
special attention to the troubles which member companies 
have had with the primary fuse of potential transformers. 
Several new types have been developed and it now seems 
that for at least 6,600 volts and under the problem has 
been solved satisfactorily. Respecting motor-generators 
and rotary converters there is expressed the desirability 
of using, as far as possible, slow-speed apparatus. The 
tendency of the manufacturing companies in meeting 
competition seems to be to develop apparatus running 
at high speed, as a result of which many reports uf un- ' 
satisfactory operations have been given. 


Protection from Lightning. 


The report of the Conimittee on Protection from Light- 
ning pointed out that where failures of station apparatus 
due to lightning have occurred it has generally been 
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found that the insulations had previously been weakened or 
strained by heavy overloads, and but for this fact the 
apparatus would have been able to withstand the unusual 
stresses not taken care of by the lightning arresters. 
Dealing with types of arresters, the report states that the 
older form of multigap and horn arresters have given 
fairly satisfactory service in their limited range of ap- 
plication, while the electrolytic type of arrester has given 
very satisfactory results, everv installation having so 
greatly reduced both the interruptions to the service and 
the cable punctures that this type is replacing those of the 
horn type. The principal objections to it are initial high 
cost and the necessity for frequent charging and attention. 
After discussing the subject at some length, the Committee 
recommends that where all lines leaving a station are 
operated separately, each of them should be provided 
with an arrester placed on the line side of all apparatus. 
Where two or more circuits are connected to a common bus 
a single arrester may be installed. Choke coils should be 
placed on every circuit leaving the station. The newer and 
improved types of insulation for transformers and other 
apparatus on the high-tension system should be used. 
If the station is already equipped with multigap or horn 
arresters that give satisfactory service, no change 1s 
probably needed. If these devices do not protect to the 
extent that they should, an investigation should be made 
to see whether they are installed properly. If an important 
station has not any protective devices and is exposed to 
lightning disturbances, the electrolytic type of arrester 
is recommended. Respecting the protection of lines, the 
Committee recommends the use of superposed ground 
wires. These should be grounded at every supporting 
structure, whether pole or tower. On wooden pole lines the 
use of lightning rods is recommended at each pole, or at 
least at each exposed pole. The Committee’s investigation 
in regard to distributing systems shows that lightning 
arresters do not reliably protect any apparatus which 
is more than 400 or 500 feet away. Where the spacing 
of arresters 1s about 2,000 to 3,000 feet the losses of arresters 
varies from 0'07 to about 0'7 % of those installed, while 
if the spacing is one mile the losses run as high as 2395. 


The Ventilation of Turbo-Generators. 


Mr. R. B. Williamson presented an interesting report 
on the cooling of turbo-generators. His experience, he 
said, brought him to the conclusion that to prevent dan- 
gerous rise of temperature about 125 cubic feet of air 
per kilowatt of internal loss should be provided. In a 
typical 5,000 kw. 1,800-revolutions-per-minute machine 
the losses were: Friction and windage, 120 kw.; core 
loss, 78 kw. ; copper loss, 45 kw.; total, 243 kw. This 
machine therefore required about 28,000 cubic feet, or 
2,270 pounds of air per minute for cooling. Another rule 
for determining the amount of air required is to provide 
5 to 15 cubit feet per minute per kilo-volt-ampere output. 
On this basis the weight of air needed in many cases 
exceeds the weight of steam passing through the turbine. 
In order to pass this large quantity of air attention must 
be given to the ducts or pipes through which it is led. 
The air must be cool and clean. If cool air cannot be 
obtained from the basement, it should be drawn through 
a duct from outdoors. The velocity in these ducts should 
not exceed 1,200 feet per minute. A small percentage of 
dust would soon produce a large deposit of dirt in the 
machine, therefore an air filter should be used. This must 
be cleaned frequently to prevent fouling and stoppage of the 
airsupply. Some have found trouble from excessive pitting 
and other corrosion in condenser tubes, although as a 
rule this is confined to those companies along the sea-coast 
that use salt water for a circulating medium. The scheme 
of changing the number of water passes in surface con- 
densers has been made use of by one company that was 
troubled formerly from clogging of the tubes due to deposits 
from muddy water; it was found that the condenser could 
very readily be converted into a single-pass condenser 
which largely minimised the trouble. There seems to be 
little standardisation of the specifications for cylinder oil 
for auxiliaries using superheated steam and also for step- 
bearing oil. For feed-water heating in steam-turbine 
stations the exhaust from the auxiliaries 1s usually ample 
for raising the temperature to between 200 and 210 degrees 


Fahrenheit, open heaters being principally used. But 
little attention has yet been given to the development of 
larger sized boiler units; the Detroit Edison Company, 
however, has several having a capacity of 2,300 h.p. giving 
apparently excellent service. Mechanical stokers are in 
general use in the centra] stations. 


American Technical Problems. 


Many of your readers will no doubt be interested to 
learn that the “ Electrical Review and Western Elec- 
trician," of Chicago, has followed the example of the 
ELECTRICAL ENGINEER in this Technical Problems section, 
entitled, ‘‘ Questions and Answers.” For a good many 
years the questions sent. in have been answered directly 
by the editors with the aid of such literature as is available 
on the subject involved. Last week it was announced that 
in future questions would be published as received, and 
answers would be invited from readers, it being believed 
that this would add to the interest of the department 
as well as affording opportunity for the presentation of 
different points of view of the same subject. The announce- 
ment seems to have stimulated readers to new lines of 
inguiry, but they have not yet reached the standard of the 
ELECTRICAL ENGINEER. Here is a summary of them :— 
Please tell me the formulas for the fluids used in colouring 
incandescent lamp bulbs red, green, orange, blue, etc. 
In reading a paper on wireless telephony I ran across the 
terms loose coupling and direct coupling, but could not 
make out from the text what was meant by them. Kindly 
explain the use of these words. When two metal discs, 
mounted on pivots so that they overlap and are free to turn, 
are held over the pole of a magnet excited by alternating 
current, the discs rotate in opposite directions. Will you 
explain why this rotation takes place, and why one disc 1s 
affected differently from the other ? Please tell me whether 
it would be practicable to change a single-cylinder run- 
about to an electric. The engine is claimed to be 10 h.p. and 
is very noisv. The running gear and body of the car are 
in good condition ; the chain drive could probably be used 
again. There is ample room under the seat for the battery. 
What size battery and motor would be required for a rig 
of this kind ? What would be the cost of each and of a 
controller ? Why is paper used to insulate the wires in 
most telephone cables ? If water enters the cable through 
a puncture in the sheath, does it not spread to and ground 
more wires than if some other insulation were used ? 
What are the relative advantages of vertical as against 
horizontal steam turbines for driving generators ? Why 
are the vertical machines not made in small sizes ? Please 
explain how a sparking battery can be charged from the 
ordinary light wires in a house. The lamps are marked 
110 volts and the battery 6 volts. Can an experienced 
wireman become an electrician in the United States Navy 
without enlisting for a definite number of years? What 
is the average life of the special glass bulbs used in mercury- 
arc rectifiers ? Do any manufacturers guarantee them for 
a certain length of time ? 


SIR CHARLES PARSONS. 


The Council of the Royal Society of Arts attended at 
Clarence House on Friday, when the Duke of Connaught. 
President of the Society, presented its Albert Medal to the 
Hon. Sir Charles Algernon Parsons, ** for his experimental 
researches into the laws governing the efhcient action of 
steam in engines of the turbine tvpe and for his invention 
of the reaction tvpe of steam turbine and its practical 
application to the generation of electricity and other pur- 
poses." The members of the Council present were :—Lord 
Sanderson (Chairman), Mr. G. R. Askwith, K.C., Sir Steuart 
Colvin Bavlev, Sir George Birdwood, Mr. Henry Taylor 
Bovey, Lord Blyth, Mr. Dugald Clerk, Mr. Alan Summerly 
Cole, the Hon. Sir Charles W. Fremantle, Mr. Robert Kaye 
Gray, Colonel Sir Thomas H. Holdich, R.E., Sir John 
Cameron. Lamb, Sir. William. Lee-Warner, Mr. William 
Henry Maw, the Hon. Richard Clere Parsons, Sir Westby 
B. Perceval, Sir Boverton Redwood, Sir Owen Roberts. Mr. 
Carmichael Thomas, Nir Philip Watts, Colonel Nir Jolin 
Smith Young, with Sir Henry Trueman Wood (Secretary), 
and Mr. G. K. Menzies (assistant secretary). 
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Technical Problems 


III. 15 


and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QuxsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—AÀ fee of 103. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 


Question No. 1255.—A solenoid to give a pull of 300 lbs. 
-is required. The stroke is to be 8 in., and the plunger 

is to come into action every 15 seconds. Make the 
necessary calculations for such, and state the minimum 
value of the current which will sustain the weight when 

the plunger is in its drawn-up position.—‘ TECHNE.” 


Question No. 1256.—It is desired to alter an existing 
dynamo, 6-pole, 410 kw., 500 volts, 400 r.p.m., shunt- 
wound, at present working on two-wire system, to be 
suitable for use on three-wire system. The out-of- 
balance current to be about 20% to 30% of normal 
full load. Please state best method of doing this, and 
if static balancer method is proposed, the considera- 
tions which govern the choice of the number of phases 
of the balancer and the exact points at which the 
armature should be tapped. Also state maximum 
out-of-balance load that can be satisfactorily handled 
by this method.—* Kot.” 


Question No. 1257.—Tin requires a higher fusing current 
than lead. An alloy of one tin and two lead fuses 
with a lower current than lead. Explain why this is, 
and make reference to the melting temperatures ; also 
explain what are the most suitable proportions for 
soldering trolley wires, cables and armatures.—J. B. 


MÀ Hn 


ANSWERS. 


Interpoles and Shunt-wound Generators. 


Question No. 1254.—Would some reader kindly explain 
how interpoles affect the regulation of a shunt-wound 
generator. I was under the impression that the only 
use of interpoles was to neutralise the reactance 
voltage in cases where sparking would otherwise occur, 
but now I sec it claimed that a shunt-wound generator 
fitted with interpoles can be made to give almost the 
same characteristic as & flat compounded generator. 
Is this true, and if so, what is the physical explana- 
tion ? Am I right in supposing that interpole machines 
always have their brushes fixed at the exact neutral 
point ? Ought the pole tips of interpoles to be broad 
or pointed ? Also, should the air gap under the inter- 
poles be greater than the air gap under the main 
poles 1—'* INTERPOLATED.” 


Answer to Question No. 1254 (awarded 10s.). —^ Inter- 
polated " is quite correct when he says that interpoles are 
used to neutralise the resistance voltage in cases where 
sparking would otherwise occur. This was the original 
reason for the employment of interpoles, but having 
attained this end, it was found that some characteristics 
of the d.c. machine could be employed which were not 
previously possible, and the effect of giving a shunt inter- 
pole generator the characteristic of a flat compound 
generator is one of the principal of the new possibilities. 


Starting from first principles, we know that to obtain 
good commutation on a generator without the use Yof 
interpoles or other non-sparking device, the brushes must 
be moved forward from the neutral zone (7.e., in direction 
of rotation) and also that by so doing the armature 
produces a demagnetising effect on the main field, because 
the magnetic axis of the armature coincides with the 
brush axis. Now if the brushes are moved back to the 
neutral the demagnetising effect of the armature is 
diminished, but the commutation is worse, and if, further, 
the brushes are moved through the neutral zone and given 
a backward lead the magnetic effect of the armature on 
the main field passes from a demagnetising to a magnetising 
effect, but at the same time the operation becomes worse 
than ever. With the brushes set for good operation, 
therefore, the armature has an effect on the field which is 
one of the chief causes of the voltage falling on a shunt 
generator when the load comes on, and to compensate for 
which series turns are added to the main field winding. 

Obviously, then, if à means can be found whereby we 
can run with a backward lead with good operation, these 
extra series turns will no longer be so necessary. Such a 
means is provided in the use of interpoles, which provide 
the necessary field to counteract the reactance voltag: 
(produced in the coils undergoing commutation by reason 
of the rapid reversal of the current in those coils). And, 
further, if the brushes can be given a backward lead and 
the operation maintained satisfactory, the effect of the 
armature on the field will tend to produce a rising terminal 
voltage as the load comes on, supplying at least enough 
compounding to balance the increased commutator drop 
in the armature. 

From this it is obvious that 1t is not absolutely essential 
that the brushes should be fixed in the exact neutral. So 
long as the coils undergoing commutation are within the 
influence of the interpoles the lead as regards commutation 
is immaterial. 

It follows also that the width of the interpole will 
determine the amount of lead (forward or backward) 
which can be given to the brushes. Usually the width is 


, not less than a tooth pitch nor more than 409, of the 


space between the main poles. 

The next point to be considered is the interpole air gap. 
Returning to the simple generator without interpoles, 
we know that to get good commutation the brushes must 
be moved forward into a main pole fringe, and that the 
armatures' magnetic action tends to wipe out this fringe, 
from which it is obvious that when using interpoles the 
ampere-turns on the interpoles oppose the armature 
ampere-turns.  Álso not only must the interpoles oppose 
the armature but they must be stronger than it in order 
to send the necessary flux into the coils undergoing com- 
mutation. Further, the armature strength is practically 
proportional to the armature current, therefore the inter- 
pole strength must also be proportional to the armature 
current and a certain percentage stronger than the 
armature. To obtain these conditions the armature winding 
and interpole winding must be in series, the interpole 
iron must be unsaturated even on overload, and therefore 
to get the required number of ampere-turns on the inter- 
poles the air gaps must be relatively larger than the main 
pole air gaps. On small machines the interpole air gaps 
may only be 509, longer than the main pole air gaps, 
but on large rotaries interpole air gaps will be found up to 
l inch.—* FREDDIE." 


Answer to Question No. 1254 (awarded 5s.).—In order to 
answer this question it is first necessary to explain the 
reasons for the use of interpoles, and to show what actions 
are set up by their use. Consider the case of an ordinary 
two-pole shunt-wound generator, and let N represent 
the north pole and S the south pole of the generator. 
With a direction of rotation clockwise, armature currents 
will be set up in the conductors as shown in Fig. 1l. With 
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the brushes on the mechanical neutral, the action of the 
current in these conductors is to produce a cross magnetic 
field at right angles to the main field, the effect being as 
if there was a north pole at A and a south pole at B. 
Since this cross magnetic field cannot exist independently 
of the main field, it combines with the main field to produce 
a field whose average direction is parallel to a b. This 
shifts the magnetic neutrai to cd, and it is here that the 
brushes must be put to ensure good commutation. 


Fic. 1. 


As soon, however, as the brushes are shifted to this 
magnetic neutral the condition of affairs is slightly changed, 
as seen by Fig. 2. 

Although the cross magnetic effect is now slightly less, 
a demagnetising effect has been introduced. The current in 
the coils from 1 to 2 and from 3 to 4 produce a cross 
magnetic effect which is equivalent to a north pole at A and 
a south pole at B. | 

The current in the conductors from 1 to 4 and from 
3 to 2 produces a demagnetising effect, which is equivalent 
to a north pole placed at S and a south pole placed at N. 

This clearly shows why it is that an ordinary shunt- 
wound generator run at constant speed drops its voltage 
as the load increases, for the greater the load the greater 
is the current in the armature conductors, and hence the 
greater 1s this demagnetising effect. 

To get over these effects interpoles are placed at A and 
B, a south pole at À and a north pole at B. These inter- 
poles are wound with series turns, so that their pole strength 
increases with the load on the generator; the turns being 
such that at any load the interpoles are strong enough 
not only to neutralise the cross magnetic effect of the 
current in the armature conductors, but also to supplv 
magnetic field at À and B in such direction that they help 
the commutation of the current in the armature coils by 
reversing the current in the short-circuited coils just as 
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these coils pass under the brushes. The brushes can now 
be worked on the mechanical neutral of the machine, 
and thus there are no coils to produce a demagnetising 
effect on the main poles of the machine. This explains how 
it is that & shunt-wound generator has a much better 
regulation when interpoles are fitted than when they are 
not fitted. One cannot, however, obtain quite the same 
characteristic as a flat compounded generator owing to 
hysteresis, eddy current and C?R losses. 

Interpole machines, if properly designed, always have 
the brushes fixed on the exact mechanical neutral point. 

The pole tips of the interpoles should be pointed as 
shown in Fig. 3, and should cover at the tip at least twice 
the pitch of the armature teeth. The length of air gap 
under the interpoles is greater than that under the main 
poles, varying from one and a half to twice the air gap 
under the main poles. 

The above reasoning, which has been deduced from a 
shunt-wound two-pole machine, applies in exactly the 
same way for a multi-polar shunt wound machine.— 
“S. G. W." 


NEW TYPE OF GAS-ELECTRIC TRUCK. 


The Cleveland Motor Truck Manufacturing Company is 
putting on the market a type of gas-electric vehicle for 
contractors and road builders, which embraces manv 
interesting features. The truck is so constructed that a 
centre-dump bed of four-ton capacity can be used on the 
truck. The truck can be readily applied as a tractor in 
place of a traction engine, and will not be so destructive 
to the roads. Where the truck is used for road train pur- 
poses, hauling seven five-ton centre-dump wagons, the 
standard truck is used; but a larger engine and 
generator are used than in the standard four-ton truck. 
The engine and generator so placed on the truck is of 
sufficient size to furnish power not only for itself but to a 
pair of electric motor-driven wheels on each dump wagon 
in the train. The gas-electric motor truck drives on all 
four wheels, and, in addition, will supply the current for 
one pair of motor-driven wheels on each dump wagon in 
the train, thereby distributing the traction through the 
entire train and on 24 wheels instead of on the two wheels 
as in the traction engine, and at the same time giving 
a speed of from 6 to 10 m.p.h., according to the road. 
The motor-driven wheels on the dump wagon are 42 in., 
the same height as the ordinary whecls on the dump 
wagon. This is done by placing a wooden felloe around 
the 36 in. standard wheel and thereby giving either a 
wooden or steel tyre 16 in. wide for the dump-wagon wheel. 
The size of the wheel on the motor truck itself is 36 in. 
with a rubber tyre, and in this case the truck can be used 
for purposes other than a wagon train. 


The new railway from Mittenwald to Innsbruck via 
Oberammergau is in progress and is to be completed next 
year. It will be wholly electrically driven, the current 
at first being supplied by Bavaria, but later on Austria 
will supply as much of the-line as is in that country. 
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The Electrical Engineer. 


LONDON, July 21st. 1911. 


A WORD TO MANUFACTURERS. 


We venture to-day upon a few hints to manufacturers 
which we trust will be accepted in the friendly spirit in 
wlüch they are offered. Electric cooking and heating have 
now been more or less prominently before the public for 
some years, and experience on both the technical and selling 
sides has brought to light many points of an interesting and 
important nature. Firstly, it must be admitted that despite 
the possession of certain excellent features of which there 
can be no question, electric cooking has not attained 
that degree of popularity which a few years ago was 
generally considered probable if not certain. Manufacturers 
tell us that their output is growing, and supply authorities 
are equally anxious to point to increased connections of 
heating and cooking apparatus, but when their returns are 
analvsed it becomes apparent at once that while they 
certainly indicate progress it is of such microscopically 
small proportions as compared with the standard set by 
the gas companies that it cannot safely be taken even as 
an augury of ultimate success. Much depends upon the 
point of view from which the subject is looked at. Thus, 
the manufacturer has two markets, home and export, 
and for the present at any rate it matters little to him in 
which of the two directions his business chiefly hes. To 
the supplv authorities, the retail houses, and the contractor 
the position is, however, very different, and it is a matter of 
vital importance to them that the home market should 
develop and become a dependable source of business, 
instead of, as at present, merely a side line. Several manu- 
facturers whose names are." household words " make no 
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secret of the fact that a goodly proportion of their business 
Jies in export, principally to places where gas competition 
is non-existent or negligible. This is satisfactory so far 
as it goes, but it does not help to the end with which 
we should and must be chiefly concerned, namely, the 
development of the home market. The best indication of 
the manner in which this has expanded is perhaps found 
in the statements of supply authorities. Their methods 
of handling the business are very varied, but one and all 
they show progress up to a certain point, beyond which, 
however, they do not seem able to advance. The largest 
and most enterprising individually record perhaps several 
hundred radiators and irons, a lesser quantity of hot plates, 
a score or 80 of ovens, and a few, very few, complete 
cooking ranges. These may have been connected; how 
many are in active and regular service is another matter. 
We know that certain companies and municipal authorities 
have adopted a very progressive policy, including facilities 
for the free trial of cooking apparatus, but it is impossible 
to contend that their efforts have met with anything like 
satisfactory results. Consumers are urged into experi- 
menting with loaned articles, and it is possible by this 
means to induce a small percentage to instal certain of 
the lesser devices, such as irons, toasters, and the like. 
The vast majority of the apparatus, however, comes back 
and after a more or less lengthy period of probation in the 
stores, is consigned to the scrap heap as hopelessly out of 
date. Naturallv, the supply authorities do not take the 
ratepayers or their shareholders into their confidence in 
this matter, but it is a very well-known fact that certain 
of the larger undertakings have in stock hundreds of 
pounds' worth of antiquated and unsaleable cooking and 
heating apparatus, acquired by error of judgment at a 
time when rapid developments were anticipated. If it 
be conceded that this truly represents the present state 
of the home market in this particular matter the question 
naturaly arises Why, when so much effort has been 
expended, are the returns so woefully small ? We know 
that practically every electricity undertakiny is canvassing 
for cooking and heating business; exhibitions of all 
sorts have been held, and some time ago a large com- 
bined advertisement was carried in certain of the London 
daily papers. Further, practical experience extending 
now over some years, has proved beyond question that at 
the ordinary rates of supply (say, about ld. per unit) 
electric cooking is no dearer than gas, and at the same 
time yields better and more appetising results. Still, the 
vast possibilities ^f the field are barely scratched, and that 
the public do not respond is proved by the fact that the 
above-mentioned short-lived but expensive advertising 
campaign in the daily press is stated upon good authority 
to have produced practically no results. 

No doubt many reasons contribute to this state of 
affairs, but there are two, which, standing out prominently, 
are alone quite sufficient to account for the small measure 
of progress. The more important is the undeniable fact 
that the great bulk of the apparatus now on the market 
is, comparatively speaking, very costly, when contrasted 
with gas cookers; while in some cases the heating 
elements are none too reliable, and even the best have to 
be renewed periodically. It is argued that these renewals 
are cheap and can be effected by anyone of average intellect, 
This may be so, but we have to remember that there is no 
question or renewals with gas cookers, and, further 
experience tends to show that consumers distinctly object 
to the necessity for making repairs, simple though they 
may be. In consequence, it is a far from uncommon thing 
to find derelict hotplates, ovens, etc., recorded as connected, 
but never used because the consumer or his servants will 
not be bothered with the occasional renewals called for by 
even the best of apparatus. Everything tends to show 
that improvements of a radical nature are essential if 
much progress 1s to be made in competition with gas. 

Mo far as cost to operate and efficiency are concerned, 
there is nothing to complain of, and in the case of small 
utensils the cost to purchase is not unduly high, but it 1s 
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most important to keep in full view the fact that great 
improvements are possible with gas apparatus. When 
competition becomes acute there can be no question that 
the gas companies will put superior articles on the market 
and will incorporate in their design scientific and money- 
saving principles which at present are often conspicuous 
by their absence. That there is already a decided trend 
in this direction is evidenced by the latest type of quick- 
boiling kettles and gas radiators that make the fullest use 
of heat which formerly went up the chimney. It must 
readily be admitted that electrical manufacturers are 
mostly sparing no effort to improve their products, and it 
may therefore seem ungracious to regard them with a 
very critical eye, but no useful purpose will be served by 
condoning faults or attempting to disguise facts which are 
all too apparent. 

The second dominant factor is the method, or lack of 
method displayed by supply authorities and contractors in 
pushing the business. In many directions money has been 
freely spent in spasmodic and local publicity, but such 
educational efforts with very few exceptions have not 
been maintained, and the stimulus given to the public has 
evaporated for lack of that continual nourishment which 
is so essential in propaganda work. United effort has been 
proposed and attempted, but little has been accomplished 
owing to the difficulty of attaining unanimity and of 
reconciling interests. If any section of the various parties 
should be able to co-operate it should be the supply 
authorities, and we know that to some extent they have 
done so, but how inadequately is evidenced by the small 
sums allocated for the purpose. It is impossible to create a 
market for a new thing in the face of strenuous competition 
without heavy expenditure, concerted and consistent 
action. Half-hearted efforts have proved themselves of 
little avail, and if the supply authorities are convinced that 
thev have a good thing in electric cooking and heating 
it behoves them to proclaim it from the housetops in a 
manner about which there can be no doubt. 


DIARY. 


SATURDAY, JULY 22. 
Junior InstITUTION OF ENGINEERS.—Visit to the 
recently completed Walton Reservoir Pumping Station, 
etc., of the Metropolitan Water Board. 


TUESDAY, JULY 25. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Opening 
of the two days’ meeting in the Aula of the Swiss Poly- 
technikum at Ziirich. Papers: Electric Traction in Switzer- 
land; by Mr. E. Huber-Stockar, of Ziirich. Results of 
Experiments with Francis Turbines and Tangential (Pelton) 
Turbines ; by Professor Dr. Franz Prasil, of Ziirich. Some 
new types of Dynamometers; by Dr. Alfred Amsler, of 
Schaffhausen. Rack-Railway Locomotives of the Swiss 
Mountain Railways; by Mr. T. Weber and Mr. S. Abt, of 
Winterthur. Steam Turbines ; by Mr. H. Zoellv, of Zürich. 
Modern Diesel Oil Engines; by Mr. F. Schubeler, of 
London. High Pressure Water Power Works; by Mr. L. 
Zodel, of Ziirich. ! 

WEDNESDAY, JULY 26. 

CROYDON CORPORATION TRAMWAYS ATHLETIC CLUB.— 
Annual Sports on the Brighton Railway Company’s 
Athletic Club grounds, Mitcham-road ; President, Mr. T. 
B. Goodyer, A.I.E.E. 


SATURDAY, JULY 29. 

JUNIOR INSTITUTION OF ENGINEERS.— Opening of summer 
meeting in East Anglia. Felixstowe, Ipswich, Norwich, and 
Cambridge, ‘visiting the Works of Messrs. Ransomes & 
Rapier, Messrs. Ransomes, Sims & Jefferies, the Norwich 
Works of the British Gas Light Company, Messrs. J. & J. 
Cohnan’s Works, the Engineering and Chemical Labora- 
tories, and Colleges of Cambridge University, and the 
Works of the Cambridge Scientihe Instrument Company. 
The summer dinner takes place on Friday, August 4, at the 
University Arms Hotel, Cambridge, the President, Sir J. J. 
Thomson, F.R.S., in the chair. 
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Alternating Current 


Calculations. 
(Continued from page 22.) 


Section VII.—Impedances in Parallel (Continued). 


By referring to Fig. 2 on page 21 (July 7) it will he 
found that the main current vector OI cuts the semi-circle 
OCDBA at D, and by joining the points D and A the 
vector-diagram ODA 1s obtained which gives OD as the 
equivalent resistance-volts of the two branches connected 
in parallel, and DA is the equivalent reactance-volts of 
the combination. Consequently the numerical values of the 
equivalent resistance, equivalent reactance and equivalent 
impedance for the combin: tion are found as follows :—- 


_ OD 
= 0l 
reactance-volts DA 


resistance- volts 


Equivalent resistance = R = 
main current 


Equivalent reactance = z = oL = piger 6] 
Equivalent impedance = Z = yR? + wL? 
. impressed E.M.F. OA 
~ main current OI 


_ Impressed E.M.F. (OA) _ E 


And since I, Z, Z, 
L- Impressed E.M.F. (OA) E 
: Z; Za 


I = Impressed E.M.F. (OA) E 
i Z Z 


it follows that OI;, OI; and OI (Fig. 2, page 21) represent 


; I I I 
to a certain scale ZA and LE respectively ; 
quently lengths along OB and OC (same figure) between 
which there is a definite phase angle (05 — 01), fixed by 
the conditions of the problems, may be taken to a certain 
scale to represent the reciprocal of the impedance of a 


conse- 


branch or circuit, iey , to which the name admittance 
is given, so that if OI, and OI; in Fig. 3 (page 23) represent 
teeperuvely m and Z to a suitable scale the diagonal OI 
of the resulting parallelogram OI,II, will represent the 


admittance-z- (to the same scale), and for the purpose of 


; I 
calculation -z may be considered as the vector sum 


I I 

of 7; and ;. 

A Le 
equivalent impedance of two impedances connected in parallel 
construct a parallelogram whose adjacent sides are the com- 
ponent tmpedances and make the proper phase angle with 
each other; then the diagonal of the parallelogram to the 
scale adopted will represent the magnitude of the admiltance 
of the combination, or the reciprocal of the equivalent impedance 
of the two component impedances, and will also, by its position, 
denote its phase. | 

As an example of this method we may obtain the equi- 
valent impedance of the two inductive branches connected 
in parallel given in the last article. The particulars are as 
follows :—R, = 10 ohms; Lı = 0-025 henry; owl. = 
7854 ohms; 6, = 38?9'; Re = 12 ohms; L = 0:05 
wL = 15:708 ohms and 6, = 52° 37’ 221". 


Hence the following rule :—To find the 


henry ; 
Now, 


A = 10 + (78542 = 1607 
= 12°71 ohms 


l 


a 


I 
z "ig; = 007866 


ll 
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Ze = VIZ + (15°708)2 := +/390°75 
= 19:76 ohms 
I 1 
Z "1957 0:05058 


To a certain scale OI, and Ol, (Fig. 3, page 22) denote 
respectivel T and 2 
p y Z, Ze 


and 09 with OA, and by completing the parallelogram 
OIII the diagonal OI will represent the equivalent 
impedance of the combination to the scale adopted. We 
therefore have numerically 


=/ (007866)? +(0:05058)2 +2 x 0-07866 x 0-05058 x 096826 
= (1284 
Note.—Cos (62 — 01) = cos 14° 28’ 224” 


making respectively angles of 6, 


0:96826 
l 
oo A 0-1284 =7:796 ohms 
and since E = IZ, the main current is 
I = E x 5 = 200 x 01284 


= 25°68 amperes. 


The phase angle « between Z and Z, may be found as 
previously explained, and the angle (6, + a ). or 6 gives 
the phase angle between the main current I and the 
impressed E.M.F. This has already been found to be 
6 = 42° 48’, consequently the power-factor of the com- 
bination is 


P. F. = cos 43? 48’ = 077218 
but from Fig. 2, page 21, cos 6 = OF 
OD (resistance-volts) = OA x cos6 
= 200 x 07218 


144-36 volts 


resistance - volts 
main current 


144:36 
= 25:68 


= 5:621 ohms. 


Similarly, the reactance-volts DA = OA sin 6 
= 200 xsin 43° 48’ 
= 200 x 0:6921 = 138-42 volts 
reactance-volts 
main current 


138:42 
The total power absorbed by the two branches is given by 
W EI cos 
product of the two vectors, OD x OI 
product of the equivalent-volts and the main 
current 
200 x 25°68 x cos 43° 48’ 
200 x 25:68 x 077218 
3707 watts. 


This, of course, is equal to the power absorbed by each 
branch which is denoted by W, and Wg, and 


and equivalent resistance R 


and the equivalent reactance, x = 


Wi = El, Cos A; = I?R, 
= 200 x 15728 x 0:7864 
— 2471 watts 
and 
We EI, cos 62 = Ia Rg 


(10:12 x 12 
1229 watts 
Note.—W = Wi + We = 2471 + 1229 = 3700 watts. 


(To, be continucd.) 


"od tl 
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THE ELECTRICAL EXHIBITION AT OLYMPIA, 


Official List of Exhibitors. 


We give herewith on the authoritv of the Organising 
Managers of the forthcoming Electrical Exhibition at 
Olympia, a full official list of exhibitors, corrected up to 
the moment of going to press. 

Stand No. 

Armorduct Manufacturing Company, Ltd. 
120, oe 138, 139 
Abbey Electric Company  .. Y - 5 
Aerators, Ltd. : m TT 


Adams Manufacturing Company. Ltd. . 107, 108 
Aster Engineering Company, Ltd. T às 243 
Auto Recorder Company  .. m ss - 228 


Alexander, Geo. H. .. e T s - 295 
Allen & Simmonds, Ltd.  .. "T 2d Be 229 


Armitage, C. W. ds RE v is $i 261 
Brook, E., Ltd. : - "a zi 245 
Brook, Hirst, & Company, Ltd. .. bee 153 
Berry, Skinner, & Company . 129, 130 
Bruce, Peebles, & Company, Ltd. . 119, 140 
British Vacuum Cleaner Company. Ltd. .. .. 174, 189 
Bastian Electric Heating Syndicate, Ltd. . 173, 190 
Bastian Meter Company, Ltd. m . 173, 190 
British Thomson-Houston Companv, Ltd. . 124, 135 

84, 89 


Brush Electrical Engineering Company, Ltd. 


Buckton, Joshua, & Company, Ltd. . 122, 137 


Bat Meter Company, Ltd. . 83 
Barker, John, & Company, Ltd. (Kennedy Bending 
Machine). . 280 
Bennis, E., & Company, Ltd. - T .. 200, 215 
Benjamin Electric, Ltd... T us T 151 
Bonnella & Son, Ltd. Y as às .. 198, 217 
Braun & Company js i E 259 
Brunner, Mond, & ('ompany ; Ltd.. s 2 260 
Bullers, Ltd. "e .. 118, 141 
Burton, C. W., Griffiths, & Company ea .. 205, 210 
British Metal Engraving Span tde s is 267 
Bristol (The) Company ; - 22 3 
British Aluminium Company, Ltd. 266 


30, 31, 241 


IQII. 
Stand No. 
Electrical Contractors’ Association 265 
Efandem Company .. 4 
Emanuel, A., & Sons, Ltd. ` 195, 220 


Edison & Swan United Electric Light Company, 


Ltd. T P 98, 117, ee E 
284 


“ Engineer," The 


Eastman & Warne .. 236 
Eastman & Son (Dvers & Cleaners), Ltd. 236 
Evershed & Vignoles, Ltd. : is 168 
Ferranti, Ltd. . 102, 113 
Falk, Stadelmann, & Company. Ltd. .. 19, 93 
Foster Engineering Company, Ltd. . 194, 221 
Famous Diamond Steel Company .. T e 258 
Globe Electric Company, Ltd. 120, 121, 138, 139 
General Electric Md aug Ltd. 103, 112, 125, 134 
Galsworthy, Ltd. sš 244 


Geipel, W., & Company 


.. 204, 211 


Goodchild, G. W., & Partner 237A 
Gambrell Bros. y os 290 
Gent & ria pay Ltd. 169 
Hands, A. C. 2 


Hopkinson, J., & Company, Ltd. 
Hornsby, R., & Sons, Ltd. .. 

Hervé, L. 

Hoffmann Manufacturing Company, Ltd. 


.. 170, 193 


9 
278 


.. 149, 162 


Henley's, W. T., map ale Works ey Ltd. 178, 185 
Holophane, Ltd. s . 199, 216 
Hawkes, O. C.. Ltd. 19, 42 
Holmquist Electric Companv, Ltd. 225 
Hart Manufacturing Company 76 
Hill, Siffken, & Company  .. 264 
Hardware Trade Journal, Ltd. .. 274 
Heatly-Gresham Engineering Companv, Ltd. P 175 
Imperial Lamp Works (Brimsdown), Ltd. . 100, 115 
Imperial Electric Company ; T 164 
“ Iron & Coal Trades Review ” 52, 71 
Isenthall & Company ; 20, 41 
Imperial Lighting Company 233 
“ [ronmonger's Chronicle & Hardwareman ' 271 


Johnson & Phillips, Ltd. 


- 193. 136 


British Electric Transformer Company, Ltd. 


Berry Construction Company, Ltd. . 30,31 
British Prometheus & Company, Ltd. . 197, 218 
Bell Heslop 276 
Boosey, W. E., & Company (The Trident Company) 281 
British American St: amp Vd A ix 215 
Churchill, Chas., & Company, Ltd.. 85, 88 


Crypto Electrical Company 
Chamberlain & Hookhan, Ltd. 


57 


.. 156, 157 


Jandus Arc Lamp & Electric c Company. Ltd. 105, 110 
Jacobs, W. & R. T 296 
Lundberg, A. P.. & Sons .. T 90 
Lancashire Dynamo & Motor r Company , ltd... 122, 137 
Le Carbone .. M 95 
Lea Recorder Company ae «s .. 27, 34 
Longstreth's, Ltd. .. T is jn 167 
Lucy, W., & Company, Ltd. i vs 96 
London Decorative Metal W orks, Ltd. .. e 29] 
Litholite, Ltd. e T .. 201, 214 
Linolite Company  .. T T 143 
Laing. Wharton & Company, Ltd.. $5 .. 56, 67 
Leskole Company, Ltd. T js p 222 
Lanston-Monoty pe Corporation, Ltd. is En 264 


Lister, R. A., & Company, Ltd. .. 5i .. 11,12 
Muirhead & Company, Ltd... 


Credenda Conduit Company . 156, 157 
Cateaux, J. L., & Company 23, 38 
Coventry Chain Companv (1907), Ltd. 251 
Consolidated Pneumatic Tool Company, Ltd. 50, 73 
Callender's Cable & Construction sompen Ltd. 195, 219 
Cassier, Louis, & Company, Ltd. .. m 282 
Concordia Electric Wire Company, Ltd. .. E 210 
Corona Lamp Works Company .. is F 244 
Dowsing Radiant Heat Company, Ltd... js 161 
Drake & Gorham, Ltd. T - 61, 62 
Dorman & Smith - "n - . 59, 64 
Dussek Bitumen Company .. js Re T 242 
Dugdill, J., & Company 2s T T des 238 
2 Electrical Engineer " The.. a d - 277 
“ Electrical Engineering” .. - T T 152 
* Electrical Review, "The .. p ue du 227 

* Electricity ’ Ez ne - .. 13, 48 
“ Electrical Times," The a 2d he s 26.99 
Electrical Press, Ltd. gs " ..  ],265 
Electromotors, Ltd. : e .. 126, 133 
Everett, Edgecumbe, & C ompany. Ltd. E T 66 
Electric Ordnance & Accessories C ompany, Ltd... | 80,92 
Ebonestos Manufacturing Company, Ltd. T 226 
E Ihott Bros... i - os $a .. of, 69 

" Electrician," The .. ; - m yi 180 
Engineering Instruments, Ltd. 49, 74 
Electrical Apparatus, Ltd. .. 24,37 
Escarè & Denelle, Ltd. " "m .. 145, 166 
Evre Smelting Company, Ltd. i $a T 263 


* Electrical Industries" .. d iis a ] 


Major & Company, Ltd.  .. » = he 142 


Morgan Crucible id Ltd. 

Marryat & Place 

Mawdsley, Ltd. rå 

Marconi’s Wireless Telegraph Company, Ltd. 


.. 154, 246 


Metalite, Ltd. .. 176, 187 
Medway's Safety Lift Company . 171, 192 
Nalder Bros. & Thompson, Ltd. 86, 87 
Nalder Bros. & Company 86, R7 


National Telewriter Companv, Ltd. 


.. 146, 269 


Nicholson, W. T., & Clipper EODD Ltd. 234 
Nelson Bros. ( Bradford) 18, 43 
Oliver Are Lamp, Ltd. 58, 65 
Ozonair, Ltd. 53, 70 


Pope's Electric Lamp Company, Ltd. 
Paul, R.W. .. 

Pinchin, Johnson, & Company, Ltd. 
Purcell & Nobbs 


.. 155, 158 


.. 907, 208 


240 


159 


Phillips Commutator Grinder (Company, Ltd. 7 
Phenix Dynamo Manufacturing Company, Lid. 59, 64 
Parmiter, Hope, & Sugden .. à 81, 91 
Pooley & Austin 49. 74 
Proctor, Jas., Ltd. 23, 38 


Phillips, J. W. & C. J. n 2x js 
Parsons, C. A., & Company .. - 5s 


3 


.. 203, 212 
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Post Office London Telephone Service — .. .. 29,32 | Vedovelli, Priestley, & Company 56, 67 
Pape, Richard, Ltd. .. x js X .. 196, 219 | Vickers, Ltd. : 241 
Pirelli, Ltd. .. vs Y . 172, 191 Willcox, W. H. ` & Company, Ltd. . 111, 186 
Post Office Telegraphs - £s si 283 | Watson, Duncan, & Company 60, 63 
Premier Electric Heaters, Ltd... $a T 244 | Whipp & Bourne .. 183 
Pevton & Peyton, Ltd. fs 235 | Walker, Horrocks, & Company, Ltd. 23] 
Revrolle, A., “& Company, Ltd. 147 Waygood, R., & Company, Ltd... ; 15, 97 
Rhodes, J. & Sons, Ltd. 14, 47 Westinghouse Brake Company, Ltd. " Sy 6 
Ronald Manufacturing Company 248 | West, Allen, & Company, Ltd. . . 202, 213 
Ruhl, O., Ltd. 244 | Westminster Engineering Company. Ltd. 165 
Rapid Magnetting Machine Company, Ltd. 10 | Western Electric Companv, Ltd. .. 91, 72 
Reavell & Company, Ltd. .. 232 | Wiggin, H., & Company, Ltd. js ux P 247 
Renold Hans, Ltd. . 3 250 | Wallach Bros., Ltd. in 28, 33 
Sunderland Forge & Engineering Companv, Ltd. 99, 116 | Weil, L., & Reinhardt. 224 
Sterling Telephone & Electric FOR psy Ltd. . 127, 132 Westinghouse Cooper Hewitt Company, Ltd. .. 82 
Sun Electrical Company, Ltd. T . 104, 111 | Wright & Wood, Ltd. i5 . 129, 130 
Sunbeam Lamp Company, Ltd... .. 99, 68 Wandsworth Electrical Manufacturing Company. 
St. James & Pall Mall Electric Light Company, Ltd. - ; ad ; 244 

Ltd. fo : ; 106, 109, 128, 131 | Wright, Alex., & Company, Ltd. 237 
Smith, J. Ciceri " - "i ux 239 | Winston, C., & Company 294 
Simmonds Bros.. Ltd. si e is 160 | 
Schaffer & Budenberg, Ltd. HE 21, 40 
Spagnoletti, Ltd. e 7 49. 74 ELECTRIC CookiNG. DEMONSTRATIONS. 
Siemens Bros. & Company, Ltd. 119, 184, 206, 209 Arrangements have been made bv the management of 
Silver Replating Powder Company 287 | the Exhibition for an elaborate display of cooking demon- 
Samuel Bros., Ltd. .. : : 292 | strations in the Galleries of the Exhibition. For this pur- 
Stern-Sonneborn Oil Company, Ltd. .. 28,33 | pose, manufacturers who are exhibiting, have had space 
Simplex Conduits, Ltd. A " . 148, 163 | granted to them without rental charge, and with a free 
Stone, J. B., & Company 230 supply of current, conditionally that they provide the 
Ship Carbons, Ltd. 58, 65 | demonstrations in question during the run of the Exhibition. 
Svnchronome Company 223 | This arrangement, it is hoped, will be of great public 
Slingsby, H. C. Js 279 | interest. 
Stokvis, W. J. 235A One of the large firms of house furnishers and electrical 
Tucker, J. H., & Company 78, 94 | contractors has already secured a large block of space in 
Thomas, Bertram... 22, 39 | the Galleries, where they are erecting a model electric home, 
Tella Camera Company  .. — of a most elaborate description, quite worthy of a great 
Tackley, W. C., & Company id ; 286 | International Exhibition. It is contemplated to instal a 
Union Electric Company, Ltd. .. . 101, 114 | garage, electric laundry, electric kitchens, country house 
Union Cabie Company, Ltd. 181, 182 lighting plant, and a series of living rooms all equipped in 
Unbreakable Pulley & Mill Gearing ‘Company, Ltd. 25, 36 | such a manner as to show the advantages of electricity in 
Venner & Company .. A . 156, 157 | the home. 


BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND GENERAL. 
HOME. 


ABERDEEN.— The marked increase in the demand for current 
which has already been noted still continues, the increase 
during the month of June having heen 60,000 units over the 
total for June, 1910. 

Briton Ferry.—At a meeting of the District Council, the 
Gas Manager, Mr. Mugford, presented a report on the subject 
of an electric lighting scheme. He said that Messrs. Herbert 
Fletcher & Lewis, Cardiff, had furnished two schemes; one 
that the Council should generate electricity on the site they 
held ; the other to obtain a supply from the Neath Rural District 
Council on terms. The first scheme would involve the borrowing 
of further capital, but as the Council had already borrowed 
£3,400, only a further sum of £800 would be required. They 
had gone carefully into the matter, and the total cost of putting 
the plant in order in the case of generating electricity on their 
old site would be £4,262. The total cost of the alternative 
scheme was estimated at £2,712. The Gas Manager said if the 
Council decided to adopt the first-named scheme he would urge 
them to consider the edvisability of providing sufficient capital 
to extend their mains along the Neath-road from Villiers-street 
to Court Sart. That would erable them to get a number of 
consumers, and so help to make the scheme self-snpporti:.g. A 
special meeting is to be held to discuss the whole question. 

BvnNL.EY.—The income of the Corporation’s electricity under- 
taking for the year was £25,365, an increase of £2,201 over last 
vear. The net profit was £6,968, an increase of £2,820. Of this 
sum £1,468 had been put to depreciation account ard £5,500 
goes in relief of rates as compared with £648 and £3.500 res- 
pectively last year. The units sold totalled 3,547,985, an increase 
of 208,598 units. The total for lighting was 824,22], an ir. crease 
of 77,554 or 10:259?,, for motors 273,266, an increase of 44,871 
units or 22:329, and for traction 2,440,408, an increase of 171,173 
or 7°54% 9. It is worthy of note that notwithstanding the advent 
of the metal filament lamp there has been no drop iu the demand 
for current for lighting. In 1905 the units sold for this purpose 
totalled 463,843 ; in 1906 the total was 493,419; in 1907. 
559,215; in 1908, 638,903 ; in 1909, 670,968 ; in 1910, 706,667 
and this year, 834,221. 


CaRDIGAN.—At a meeting of the Town Council the report 
was read of the deputation appointed to visit certain towns 
having electric light, with a view of obtaining information as to 
the cost, ete., before signing an agreement with Mr. Swarbrick, 
who had offered to light the town. Alderman Daniel reported 
on the visits to Carmarthen, Ammanford, and Newcastle Emlyn, 
and said they were strongly urged to erect works at Cardigan. 
Further consideration of the question was deferred. 

DowncastER.—Mr. T. C. Ekin held a Local Government Board 

inquiry into the application of the Corporation for sanction to 
a loan of £12,000 for extensions to the electricity works. It 
appeared that the outstanding loans on the electricity under- 
taking amounted to £47,400. "The Inspector remarked that 
some of the works for which the loan was asked had already 
been begun and pointed out that some of the work was outside 
the area defined by the Council's standing order and carrying 
it out was therefore an illegal act. The Town Clerk, Mr. ‘Tovey, 
explained that £337 had been spent on the lighting of Bentley- 
road, the reason being that there was a large colliery sunk a mile 
and a half from the borough boundary on the Bentley side. 
Pressure was brought to bear on the Corporation by the Don- 
caster Rural District Council, and thev had in view the fact that 
in time Bentley will be part and parcel of the borough. The 
£12,000 was made up under three headings. Under the first 
there was £1,899 2s. 8d., savings deducted from excess of ex- 
penditure last sanctioned. The excess of expenditure was 
£3,076 5s. 4d., and the savings £1,177 2s. 8d., leaving a balance 
of £1,899. This part of the application was for mains and meters 
required by the extraordinary development of the undertaking. 
The excess was due to oversight. The Inspector: That ex- 
planation, I am sorry to say, is hardly satisfactory. The Town 
Clerk: I am afraid it is the only one I can give. Proceeding, the 
Towa Clerk said thet under the second heading the amount was 
£1,800 16s. 7d. for new boiler flue, electrical fan, ete. The third 
amount was £8,210, for a new turbo generator, alterations to 
coal bunkers, ete. The Inspector, in closing the inquiry, said the 
Board would not sanction borrowing powers for meters. They 
strongly objected to the excess expenditure, and he had no doubt 
the Corporation would receive a strong letter from the Board 
about it, as it had been incurred without authorisation by the 
Board. 
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GLasGcow.—The report of the Corporation electricity under- 
taking for the year ending May 31, shows a gross revenue of 
£260,526, as compared with £245,960 last year. Working ex- 
penses were £109,547, as against £105,438, interest £58,605 as 
against £57,381, sinking fund £41,142 as against £39,475, and 
depreciation £44,552 as compared with £43,475. The deductions 
are thus £253,846 as compared with £245,769 last year, leaving 
a surplus of £6,680 as compared with £191. The surplus has been 
transferred to reserve account, which now amounts to £27,408. 
The revenue has increased to the extent of £14,566, while the 
working expenses, including distribution and management 
expenses, have increased £4,109. The ratio of the increase in 
the working expenses to the increase in the revenue is regarded 
as particularly gratifying when it is considered that 5,826,409 
units more were generated this year than last. The average 
cost per unit has been reduced :1005d. The other expenses of 
the department are much the same as last year, but an increase 
is shown in rates, taxes, and assessments to the extent of £1,007. 
The rate of interest payable to the Corporation Loans Fund 
was £3 4s. 9d. per cent. against £3 4s. 6d. last year. The value 
of the undertaking for the year amounted to £96,777, and the 
rates, taxes, etc., paid were £20,253, For 1911-12 the valuation 
amounts to £100,737, which will entail an increase in rates and 
assessments. The capital expenditure amounted to £80,833, 
and the total capital expenditure as at May 31 last, less deprecia- 
tion written off, stands at £1,889,715. During the year the 
scheme referred to in last year’s report, whereby domestic 
consumers would obtain a supply of energy for cooking, heating 
and other domestic uses at a rate of 1d. per unit, as compared 
with 3d. per unit for lighting, without separate wiring, has been 
adopted with favourable results. The number of consumers 
already benefiting by this scheme, which was only started in 
October last, is 300. With the above modification the committee 
recommend that the rates be the same as last year. The number 
of consumers‘at May 31, 1911, was 21,166, as compared with 
19,489 at May 31, 1910, being an increase of 1,677 during the 
year. 


PoPLAR.—The Electricity Supply Committee of the Borough 
Council opened an exhibition of electrical appliances at their 
new showroom at 12], East India Dock-road, E., on Friday last. 


TEIGNMOUTH.—At a meeting of the Urban Council, the Gas 
Committee reported that Messrs. J. & W. Purves had given 
notice that they were about to apply for a Provisional Order to 
enable them to supply electricity within the Urban District of 
Teignmouth. The Committee recommended that the Clerk be 
instructed to take the necessary steps in the matter of opposing 
the application. Mr. G. Denney observed that he was not op- 
posed to electric lighting being installed in the town, and that 
he thought the recommendation was a retrograde one. Mr. W. 
B. Harris said that as yet they knew nothing about the scheme. 
When they saw it they could either continue with their opposition 
or withdraw it. The recommendation was then adopted. 


West Ham.—The report of Mr. H. H. Couzens, the Electrical 
Engineer, on the working of the Corporation’s electricity under- 
taking for the past year shows a total revenue of £93,235 as 
compared with £79,262 last year, an increase of 17:695. The 
gross profit was £38,013, an increase of £6,998, and after debiting 
to current year's revenue £3,070 for replacement of 1,200 kw. 
alternator and other special work, there was a surplus of nearly 
£4,000; but excluding from last year's figures the debit of 
£2,807 on account of obsolete stock and putting the figures for 
the two years on the same basis, the improvement is £8,223. 
The current year's surplus has been transferred to the special 
writing down of the battery, rectifiers and 300 kw. set at the 
generating station. The total of units sold was 22,690,266, an 
increase of 18:495. Of these, private lighting totalled 2,253,904, 
an increase of 15:695, power and heating 14,518,555, an increase 
of 24295, traction 5,182,257, an increase of 7:695 and public 
lighting 735,550, an increase of 5:495. The average price obtained 
was 0:93 of a penny per unit. The increased sale of units for 
private lighting is regarded as particularly gratifying in view 
of the general reduction due to the use of metallic filament 
lamps, and shows that the use of electric light is spreading even 
more rapidly than the figures themselves indicate. 


WrevwovuTH.—The report of the Council's electricity under. 
taking to March 31 shows a total revenue of £7,011 and an ex- 
penditure of £3,133, the gross profit being £3,878. Interest on 
loans absorbs £1,719 and other interest charges £37, while 
£1,735 go to repayment account, leaving a net profit of £387. 
The number of consumers was 540, an increase of 140 during 
the year, and the number of units sold was 447,133, an increase 
of 54,814. On the recommendation of the Electricity Supply 
Committee the Council has sanctioned the necessary expenditure 
involved in an elaborate scheme of lighting two miles of sea 
front by means of coloured electric lamps. 


WILLESDEN.—The Electricity Department of the District 
Council, of which Mr. J. G. Bruce is Electrical Engineer, is 
entering upon a domestic electric iron campaign. ‘The irons, 
fitted complete and ready or use are being distributed on 21 
days’ free trial, in order that consumers may have the oppor- 
tunity of putting their advantages to a practical test. 


- OVER3EAS. 


CarcuTTA.—The Calcutta Electric Supply Corporation reports 
that the number of units delivered to consumers during the four 
weeks ended May 26, was 881,872, compared with 786,249 units 
in the corresponding period of 1910. 


TRACTION. 
HOME. 


ABERDEEN.— The work of repairing tramway rail joints is 
now almost completed. Two systems of jointing have been 
employed—that of the Tudor Accumulator Company, of West- 
minster (whose contract has already been completed) and that 
of the Railway and General Eugineering Company, of Notting- 
ham. The Tudor Company have employed their well-known 
arc-welding process under which the battered rail-ends are cut 
out and a new piece of rail, 18 in. in length, inserted. The fish- 
plates are securely welded up to the rails, and the electrical 
apparatus required for the work is carried in a van alongside 
the track, power being obtained from the overhead wire. The 
energy is utilised to produce a brilliant arc, by means of which 
the welding is carried out. A brief application of the arc soon 
causes the steel to run in a liquid form, and metal is added from 
time to time until the weld is completed, the effect being to form 
the rail into a homogeneous mass. It is claimed that the weld will 
outlast the life of the rail, and that the initial cost is therefore 
the total expenditure required. Under the other method em- 
ployed, that of the Railway and General Engineering Company, 
a specially-shaped slot, about 12 in. long and half an inch deep, 
is cut out from the running surface of the rail. Into this slot a 
manganese steel plate is accurately fitted and dovetailed, and 
tightly keyed up at each end. So accurately are the plates 
fitted that no subsequent filing or grinding from the rail surface 
is required. The joint which has previously been solidly packed 
ünderneath and tightened, is covered by the new plate, and 
presents a level, smooth surface. Plant consisting of three 
patent portable shaping machines is used in this method and is 
driven by electrical energy from the overhead wire. It is claimed 
that the particular advantage of this process is that the plates 
can be renewed by inserting larger plates should they in course 
of time become loose or worn. The whole of the operations have 
been carried out under the superintendence of Mr. Douglas C. 
Watson, of the burgh surveyor's department. 

BIRMINGHAM.—At the next meeting of the City Council, the 
recommendation of the Tramway Committee that the whole of 
the lines now within the Greater Birmingham area but leased to 
the British Electric Traction Company, as represented locally 
by the City of Birmingham Tramway Company, shall be at once 
acquired, the amount to be paid as compensation being £151,500, 
will come up for discussion. 

DARWEN.—-The accounts of the Corporation Tramways De- 
partment for the year ending March 31, show a revenue on the 
Darwen section of £12,139. Traffic expenses were £2,828, general 
expenses £653, repairs and maintenance £2,049, and cost of 
current £1,912. A sum of £900 has been curried to depreciation 
account and the profit carried to net revenue account was 
£3,797. Of this sum interest absorbs £1,880, sinking fund £958 
and repayment of loans £890, leaving a net profit of £124. On 
the Hoddlesden section the receipts were £1,650 and the gruss 
profit £271, the net loss for the year after providing for interest 
and sinking fund being £514. 

DUNDEE.—-At a meeting of the Tramway Committee a report 
was submitted from the sub-committee appointed to inspect 
the trackless trolley system recently inaugurated at Leeds and 
Bradford. Mr. A. Spence expressed the view that there was a 
great future for this system, and while he would not have the 
slightest hesitation im adopting it in Dundee, he wanted the 
Committee to consider it carefully. Mr. Noble said the capital 
cost would be one-third less than for ordinary tramways, and 
he saw a future for the system not only for traffic in the city, 
but for vehicles coming from farming districts and conveying 
produce. Mr. Johnston hoped they would consider favourably 
the idea of connecting Maryfield and Fairmuir routes by this 
system, and said the road presented no difficulties in the way of 
gradients. Further consideration of the question was adjourned. 

WOLVERHAMPTON.—The accounts of the tramway undertak- 
ing of the Corporation for the year show that the gross revenue 
was £49,700 12s. compared with £45,500. Operating costs were 
£18.038, general charges £3,791, maintenance ard repairs 
£5,929, Lorain equipment £1,133, a total of £28,891 12s. 3d., 
thus leaving a balance to be carried to net revenue account of 
£20,817 19s. 9d. Of this sum interest charges absorb £7,456, 
income-tax £185, repayment of loans £4,847 and maintenance 
£63. To renewals a sum of £4,118 is allocated and to reserve 
£2,023, the balance of £2,125 going in relief of rates ; equal to 
a rate of ld. in the £. The reserves and renewals fund now 
stands at £38,455.. Operating expenses show a reduction of 
0:268d. per car mile, standing now at 6:155d. 

Yonk.— Important extensions of the electric tramway under- 
taking have been sanctioned by the City Council. Four new 
routes were suggested in reports by the Tramways Committee, the 
City Engincer, the City Electrical Engineer and the Tramways 
Manager. Of these, two were approved. The first contemplates 
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an extension of the system from the junction of Queen-street and 
Blossom-street, down Nunnery-lane, and along Bishopthorpe- 
road to the end of Queen Victoria-street nearest Knavesmire. 
In regard to this proposed route the City Engineer repurted 
that the route recommended is a straightforward one, and it is 
proposed to commence it at a junction with the existing track 
in Queen-street, proceeding then by way of Nunnery-lane and 
Bishopthorpe-road, Balmoral-terrace, and Queen Victoria-street 
to its terminus fixed by the Committee at the end. of Queen 
Victoria-street nearest Knavesmire. The route length is 1 mile 
l furlong 3-7 chains, including 7 furlongs 677 chains double track 
and 1 furlong 7 chains single track, and it is estimated to cost 
as follows: "Trackwork, electrical equipment, &nd additional 
cars, £16,440. The second scheme accepted, proposes a junction 
with the existing track in Gillygate, at the corner of Lord 
Mavor's Walk, proceeding down the latter street to Monk- 
gate and thence continuing to Heworth Church by way of Monk 
Bridge, Heworth Green, Mill-lane, and East Parade. The length 
of this extension is } mile 1 furlong and 5:93 chains. This route 
would necessitate the rounding off of the corner of Gillygate 
and Lord Mayor's Walk, and the widening of the latter street 
for a length of 115 liueal yards. 


COMPANY MEETINGS AND REPORTS. 


MARCONI'S WIRELESS. 


The 14th ordinary general meeting of Marconi's Wireless 
Telegraph Company, Ltd., was held yesterday at the Whitehall 
Rooms, Hotel Metropole. The report of the directors showed 
that during the year the business of the company has shown 
considerable extension, the gross trading protit for the year 
having amounted to £127,452 13s. 1d., and the net profit carried 
to balance sheet £60,513 0s. 3d. These figures necessarily imply 
5. very considerable increase in the gross receipts, but the 
directors do not think it prudent to continue to set them out 
in the form submitted in the profit ard loss account for the 
vear erding December 31, 1909. The balance sheet shows that 
the large sum due from the Canadian Company remains to their 
debit. The arrangements contemplated this time last year 
which would have enabled the Canadian Company to liquidate 
its irdebtedness were deferred owing to the prosecution in the 
United States of directors and officers of the United Wireless 
'Telegraph Company, which for the time being disturbed the 
financial atmosphere in all matters concerning wireless telegraphy 
throughout the North American continent. This prosecution 
recently concluded with tne conviction and sentence of the 
accused. 

The successful working of the transatlantic service has demon- 
strated bevond question the great practical value of wireless 
telegraphy for long-distance telegraph service. Application has 
been made by Commendatore Guglielmo Marconi on behalf 
of this company for patents for a new, and what is believed 
to be a very valuable invention, consisting of a new duplex 
system adapted to wireless telegrapny. This invention has been 
.ubmitted to a practical and thoroughly successful test at the 
‘\‘lifden Transatlantic station. In the early part of the year 
1910 the directors resolved that it was time there should be 
cn end to the infringements of the company’s patents. An 
ection was accordingly commenced against one of the infringing 
companies, resulting in a declaration of the validity of the 
company's Patent No. 7,777. This patent js of paramount 
importance, embracing syntonisation and with it dated the 
real practical commercial utility of wireless telegraphy. The 
directors are advised and believe that no wireless station of any 
practical utility can be erected without infringing this patent. 
As a result of this action substantial benefit accrues to the 
company in the form of compensation and in other ways. 

Tne business of the associated companies continues to show 
marked improvement, and will continue to develop with the 
. ver-increasing application of wireless telegraphy. An important 
contract has beea entered into with the Canadian Government, 
Ly which the Canadian Company will work under a considerable 
-uhsidy a large number of coast stations in Canada and be 
entitled to retain also the whole of the telegraph receipts there- 
trom. The Argentine Company will now proceed with the 
erection of a long distance station to communicate with Europe, 
rnd every endeavour will be made and all assistance given by 
this company to assure its early completion. “lt is confidently 
anticipated,” adds the report, ‘that the large sums of money 


which in the past have been expended by the company in experi- ` 


meating and developing loag-distance wireless telezraphy will be 
well rewarded. This company alone has succeeded in erecting 
long-distance statiors able to conduct day and night commercial 
wireless telegraph services. The future policy ot the company 
lies mainly in this direction, and negotiations of an important 
nature are pending to erect and work, or be interested in the work- 
ing of a chain of wireless telegraph stations around the world. 
Numerous negotiations are pending with Governments, and some 
important agreements have been entered into ; the directors con- 
sider, however, thet it would not bein the interests of the company 
to give further information upon this subject at this moment.” 
The Belgian Company has declared and paid dividends for 
the year ending December, 1910, amounting to 50 francs per 
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capital share (1095) and 24 francs per Founder share. Tne French 
Company has declared and paid a dividend for the past year 
at the rate of 59, per annum. The Marconi International Marine 
Communication Company, Ltd., whose business also is growing 
extensively, has declared fur the year ending December 31, 1910, 
its first dividend at the rate of 595. 

The company’s business generally continues to show sub- 
stantial increase, and the directors recommend tne payment of 
the cumulative 7°, dividend upon the preference shares to the 
end of December, 1910, which will absorb the sum of £16,599 
13s. 2d. There will thus remain to the credit of profit and loss 
account the sum of £49,119 4s. 8d., which will allow of the 
declaration of a dividend on the ordinary shares. 


GENERAL ELECTRIC COMPANY. 


Mr. H. Hirst, presiding at the ordinary general meeting of the 
General Electric Company, Ltd., at 67, Queen Victoria-street, 
after referring to the loss which the company had sustained by 
the death of Mr. G. Byng, the late chairman ard managing 
director, said the progressive results during the last few years 
had given him the necessary confidence to stand in the place 
of his predecessor. The trading profits, £107,858, showed a 
healthy increase of £16,728. The depreciation was £5,000 more 
than last year. Property account stood at £297,032, and during 
the present company's ten years’ existence the directors had 
written off a grand total of £186,000, not taking into account 
the £92,000 which they appropriated this year for writing off 
goodwill. From the fact that they only declared 595 on the 
ordinary shares and put £43,615 to reserve, the shareholders 
would gather that the directors were desirous of continuing 
their conservative policy of strengthening the business and 
giving security to the preference and debenture holders, the 
directors and their friends, who held the greater portion of the 
ordinary shares being willing to wait for a greater distribution 
of profits. The reserve account had now reached £202,103, and 
this year tne directors had been able to satisfy a long-cherished 
wish by writing down goodwill and patents accounts to £l, 
which still left the reserve account at the respectable total of 
£110,000. Sundry debtors amounted to £402,226; but this 
item could be taken as absolutely safe; while stock was 
£340,138. As to the investment account, the fact that the same 
amount of investment should yield £7,000 more than it did last 
year, was accounted for by the successful working of the British 
General Electric Company in South Africa, and the satisfactory 
results of the Peel-Conner Telephone works. The National Insur- 
ance Bill,as at present drawn, would effect the company to the tune 
of about £5,000 per annum, but he welcomed the measure. He 
concluded by moving the adoption of the report. Mr. Ernest G. 
Byng seconded the motion, which was unanimously adopted ; 
and resolutions were afterwards passed declaring a dividend of 
595 on the ordinary shares for the year ended March 31 last, 
confirming the appointment of Mr. L. G. Byng and Dr. A. H. 
Railing as directors, re-electing Mr. G. E. Byng to his seat at the 
board, and reappointing the auditors. 


EDMUNDSONS' ELECTRICITY. 


Mr. P. D. Tuckett, presiding at the meeting of Edmundsons' 
Electricity Corporation, Ltd., said the gross trading profits had 
increased by £2,335, but the expenses were more by £517. The 
net profit of £5,369 was a result which they considered satis- 
factory in a year which had proved by no means favourable to 
electric supply undertakings generally. 'The increased loss on 
working the local authority undertakings was not so unsatis- 
factory as would appear at first sight, since £980 of the increase 
was due to additional interest and sinking fund charges. The 
output had increased by nearly 2,000,000 units, the private 
lighting output having increased 695, as compared with 495 a 
year ago, while the power output had increased 1695, as com- 
pared with 1995. The metal lamp was undoubtedly tending to 
stimulate new connections, while they might now consider that 
they had felt the worst of its adverse influence on their revenue. 


CITY AND SOUTH LONDON RAILWAY. 


The report for the half-year ended June 30, states that receipts 
amounted to £93,873 and working expenses £42,738, leaving a 
profit balance of £51.135. After adding the amount brought 
forward and deducting debenture interest, rent charge, renewal 
and general purposes provision, the sum available for dividend 
is £36,049, out of which the directors recommend payment of 
the full dividend of 5? on preference stock 1891, 1896, 1901 
and 1903 and 13°, on consolidated ordinary stock for the half- 
year, leaving £2,798 to be carried forward. The number of 
passengers carried in the half-year was 13,318,622, nearly a 
million more than in the corresponding period of the previous 
year, and enormous number of passengers using the railway 
during the Coronation festivities without a single mishap or 
any delay. ' 
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TOIT. 


Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


MWMOTWIOE!. 


Contract and Miscellaneous Advertisements should reach , 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACTS. 


]) UNDALK ELECTRIC LIGHTING. 


TENDERS are invited for supplying PLANT AND 
MATERIALS AND CONSTRUCTION of Electric Light- 
ing Work for lighting the Dundalk Urban District area 
under its Electric Lighting Order, 1897, and supplving 
energy for publie and private purposes. mE 


— — —— 


The Dundalk Urban District. Council being the Local 
Sanitary Authority invite tenders for the supplv, delivery 
and erection of the Plant required for the generation of 
electrical energy for publie and private purposes within 
the Urban District area of Dundalk, and included under | 
the following contracts :— 


Contract No. 1. 
Contract No. 
Contract No. 
Contract No. 
Contract No. 
Contract No. 
Contract No. 
Contract No. 
Contract No. 9. 


Copies of Specifications, Bills of Quantities and Genera, | 
Conditions may be scen at the offices of Mathew Comerford, | 
Esq., Town Clerk, Town Hall, Dundalk, on any week-dayl - 
between the hours of 10 o'clock a.m. and 2 o'clock p.m., | 
or at the offices of the Consulting Engineers, Messrs. T. 
L. Miller, Wilson & Pegg, Donegall-square, Belfast, 709, 
Tower Buildings, Liverpool, or 19, Brazennose-street, Man- | 
chester, on any week-day during ordinary office hours. 

Copies of the Specification, Bills of Quantities and 
General Conditions can be obtained on payment of a fee 
of two guineas for each contract, which will be returned 
in case a bona fide tender 1s made. 


Neither the Council, in the General Conditions called 
The "Purchasers," nor the undersigned warrant the 
accuracy of the Bills of Quantities. 

Tenders should be addressed in à cover indorsed ** Dun- 
dalk Electric Lighting Tender." and should be delivered 
not later than 10 o'clock a.m. on July 24, 1911, to the 
Town Clerk, Dundalk. 

The Council will require the Contractors in all cases to 
employ local labour where possible, and to observe the 
rates of wages current in the district. 

The lowest or any tender will not necessarily be accepted. 


Dated this 3rd day of July, 1911. 
MATHEW COMERFORD, 
Town Clerk. 


Generating Station Buildings. 
Gas producing Plant. 
Generating Plant. 


Balancer and Booster. 

Switchboard. 

Storage Battery. 

Mains (overhead and underground). 
Electricity Meters. 

Travelling Crane. | 
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TENDERS are invited (from Makers only) for the 
INSTALLATION OF A TWENTY-EIGHT POINT FIRE 
ALARM, Open Circuit System, for the Blackburn Union 
Workhouse. A specification of the proposed works may 


. be obtained on application to the undersigned, and 


sealed Tenders, endorsed “ Fire Alarms Tender,” must be 
delivered at my oftice not later than 9 a.m. on Saturday, 


CHAS. E. BYGRAVE, 
Union Clerk. 
Union Offices, Cardwell-place, 


Blackburn, 11th July, 1911. 


Bees OF HAMMERSMITH. 


The Borough Council invites Tenders for the supply of 
(a) High and Low Tension Feeder Cables. 
(b) Stoneware Ducts. 

Specifications and forms of tender can be obtained from 
Mr. G. G. Bell, Borough Electrical Engineer, 85, Fulham 
Palace Road, W. 

Sealed Tenders, endorsed ** Tender for Cables" or 
“Tender for Ducts,” must be delivered to me at the 
Town Hall, not later than 4 p.m. on Wednesday, July 26, 
1911. 

The Council does not bind itself to accept the lowest or 
anv Tender. 

Town Hall, Hammersmith, W. H. uL ie k 
July 18, 1911. Se 


PONTYPRIDD URBAN DISTRICT COUNCIL. 


ELECTRICITY DEPARTMENT. 


The above Council invite Tenders for the supply, delivery 
and erection of a 1,700 Ampere Hour Storage Battery, 
together with Motor Driven Booster and Switchgear for use 
with same. 


Specification, general conditions and form of Tender may 
be obtained from Mr. J. E. Teasdel, Engineer, Electricity 
Works, Treforest, upon receipt by the undersigned of a 
deposit of £1 1s., which will, after the Council shall have 


t . . 
entered into a contract upon the Tenders received, be 
returned to the Tenderer, provided he shall have sent in a 


bona fide Tender, and shall not have withdrawn the same. 
Tenders on the prescribed forms, sealed and endorsed 


** Tender for Battery," must be received by the undersigned 


not later than 12 noon on Tuesday, August 1, 1911. . 
The Council do not bind themselves to accept the lowest 


or any Tender. 
J. COLENSO JONES, 


Clerk to the Council. 
Municipal Buildings, Pontypridd. 
July 19, 1911. 


APPOINTMENTS. 


V 7 ANTEDbvtheConsett Iron Company, Ltd., a thorough- 

ly competent ELECTRICAL ENGINEER, capable 
of supervising generating, haulage, pumping and lighting 
plant, both alternating and direct current.—Applications en- 
closing copies of recent testimonials, stating age, experience, 
and salarv expected, to he addressed to the General Manager, 
Consett Iron Company, Ltd., Consett. 
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MAJOR’S INSULATING VARNISHES 


RETAIN THEIR EFFICIENCY UNDER 
SEVERE WORKING CONDITIONS. 


Have a Talk with us about your Insulation Troubles at our Stand at 
the Electrical Exhibition, Olympia, next September and October. 


(STAND NO. 142). 


WE THINK WE CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPLE 
OFFER IS BEING MADE. : xz 


CONTRACTS OPEN. | 
HOME. | 
BrgMINGHAM.— The Board of Guardians invite tenders for (a) | 


Manuf _ MAJOR & CO., LIMITED, 
anulacturers :— SCULCOATES, HULL. 


annual maintenance and (b) annual maintenance and renewals SPECIALISTS 

as necessary of the telephone system at Dudley-road Infirmary. IN ES 

Particulars from the Master, Mr. T. M. Hardie. July 22. 

BLACKBURN.—The Board of Guardians invite tenders for the | | TURNED & MOULDED GOODS. 

installation at the Union Workhouse of a 28-point fire alarm, | 

open circuit system. See Official Notice. Particulars from Mr. V.OARSON & EVANS. 

C. E. Bygrave, Union Offices, Cardwell-place. July 25. 3^Fenchurch Buildings 
BrapForD.—The Corporation invite tenders for the supply LONDON, E.C. 

and erection of (R15) two water-tube boilers, stokers and 

superheaters ; and (R16) one 12-ton electrically operated over- | 

head travelling crane. Particulars (£1 1s.) from Mr. Thomas | 

Roles, City Electrical Engineer and Manager, Town Hall. 

July 25. 
DunpDaLk.—The Urban District Council invites tenders as 

foll : Co No. 1, i à ildings ; «C ; TP à; 

tutcpesducine viai Ne, aiino Mag shat. Na d Meus | 2 for the erection of an electric lighting plant for public and 

and booster; No. 5, switchboard ; No. 6, storage battery ; No. | Private purposes. s 

7, mains (overhead and underground) ; No. 8, electricity meters ; BRAZIL. Tenders will be received up to August 21, at the 

No. 9, travelling crane. See official notice. Particulars (£2 2s. | Offices of the “ Inspectoria de Engenharia Naval, Ministerio da 

each contract) from Mr. M. Comerford, Town Clerk, Dundalk, | Marinha,” Rio de Janeiro, for the supply and fixing of an electric 

July 24. á : | goods lift and an electric crane, both required for the Naval 
Govan.—The electricity department of the Corporation in- | Depot on the Island of Cobras. Customs duty will be borne hy 

vites tenders for (a) deleno to high tension switchboard, (b) | the Ministry of Marine. A deposit of 500 milreis (about £33) 

steam boiler, mechanical stoker and coal bunkers, and (c) will be required to qualify any tender. Local representation is 

cooling tower. Particulars from Mr. T. C. Parsons, Borough | Pecessary. Tenders will be opened on September 25, at the 

Electrical Engineer, Helen-street, Govan. August 1. : offices of the “ Directoria Geral do Expediente, Ministerio da 
Lonpon.—The Calcutta Electric Supply Corporation, Ltd. Viacao e Obras Publicas," Rio de Janeiro, for tne supply of 

invites tenders for the supply, delivery and erection at their | al the electric light fittings, fans, lamps, insulating conductors, 

Cossipore station, Calcutta, of auxiliary plant and pipework | t€» in connection with the equipment of the new Postal- 

(Specification number 16). See official notice. Particulars (£2 2s.) | Telegraph building in Porto Alegre with electric light. The 

from Mr. Francis R. Reeves, Secretary, The Calcutta Electric  "'P*et price 1s put at 46,364 milreis (about £3,100), and a deposit 

Supply Corporation, Ltd., Salisbury House, London Wall. Date of 500 milreis (about £33) will be required to qualify any tender. 

July 24. : f , Prices should not include customs duty. Local representation is 
WaLtHAaMstow.—The Urban District Council invite tenders | Decessary. 

for the supply and delivery of feeder cables and stoneware con- 

duits. Particulars (£1 1s.) from Mr. G. R. Spurr, Electrical and 


Tramways Engineer, Electricity Works, Priory-avenue, TENDERS ACCEPTED. 
Walthamstow. July 21. 
WrpwEsmURY.—Plant for Corporation’s Electricity Depart- ABERDEEN.—The contract for the renewal of the Cutts sub- 


ment: 150-cell battery for discharge at 470 amperes for 14 (ori Gates ceed paration Me been given to the D.P, 
hours, 2,400 yards of ‘25 sq. in. concentric lead-covered paper- : s my : baat 
insulated cable and joint-boxes for same. Particulars (£2 2s.) t EU RUM: posila Gee, ge vib : a i 
from Mr. W. Fennell, engineer and manager. July 24. el KA P TOC il a ia a a 
WINCHESTER.—The Hants County Council invite tenders for A. - x à ; 
Cute, Winchester. aen (22 ie (ann Hall and the | apply Companys Suction ges plant, gae angie, and electric 
rst 4 Juh Bi, eke EATHONIATA. | :J moni. the County Sur generators, storage battery and accessories, switchgear, over- 
Ww ane Bee rete Directors of the Knowles Oxygen head lines, and street lamp fittings : Mr. L. J. Lawless, Rathmines, 
Company, Ltd., invite tenders for the erection of a complete nee re d? wed ain Tie ge hatte) erben 
generating station, including buildings and plant, with capacity £945 Axitdhbosrd: distributing AGMA Mud Beek. lance, 
for continuous output of 1,000 kw. d.c. at 440 volts. Tenders, £437 10s: = Genera) Wiesisia. domna Ltd | ps, 
which are wanted at once, should give estimated working costs ios Ge SR — Hoan gener ns g z el "ROS the Corporation's 
with 959, load factor. E EPI. M AEN. A | 
f Wor vern ee i Corporation invite tenders for the ar m Sui gu Mes cul e exe pati. Tos London 
iE 2 a ae Ee On AUC TE one SOS DE BUR ampere hoy County Council’s electric cars: The British Westinghouse 
storage battery, with motor-driven regulating switch ; (b) two : Electrical and Manufacturing Company, Ltd., £450 
motor riven pocsterm fach approximately 150 kw. output ; fey) St. HELENs.—Switchgear for 2,000 kw. turbo-alternator for 
alie, n : C. us od eon M ptores iuo 24) per Section Corporation's Electricity Department: Messrs. Ferranti, Ltd. 
ced Jul 31 i awfield, M.J.E.E., Borough Electrical SHOREDITCH.—Service and arc cable for Council’s Electricity 
ngi ° PM Department: Messrs. Siemens Bros. & Company, £108 and £33. 
OVERSEAS. OOLWICH.—Association grade small wires for installation 
AvsTRIA-HuNGARY.— The authorities of the Grossgemeinde | work for Council's Electricity Department: The General 
Pásztó, Komilat Heves, Hungary, invites tenders up to August ' Electric Company, Ltd., £908. | 
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OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


Aberaychan: Higher elementary school (250 places), for 
Monmouthshire Education Committee. 

Barrow: The Corporation are seeking sanction to a loan of 
£5,600 in order to lay mains to Ramsden Dock. It is also pro- 
posed to carry overhead wires tu Watney-island, at a cost of 
approximately £400. 

Bexley: An electrically-illuminated clock tower is to be 
erected in the market-place by the District Council. 

Binlev : New school for Warwickshire Education Committee. 

Bishop Auckland: New joint oftices, ete., for the Rural 
= District Council and the Board of Guardians, 

Blackburn: Extensions to the Towa Hall for the Corporation. 

Blairgowrie: New publie hall for the Town Council. 

Bolton: New Council school (420 places) for the Education 
Committee. 

Bournemouth : New Science and Art schools for the Cor- 
poration, to cost approximately £6,370. 

Bridztown: New schools for the Cannock ‘Urban District 
Council's Education Committee. 

Bridlington : New parish hall, to cost £2,500, for the Church- 
wardens of Christ Church. 

Bristol: New Science and Art wing to the Grammar School, 
to cost £10,000. 

Briton Ferry: An electric lighting scheme is under the 
consideration of the District Council. 

Camborne: The Wesley Chapel is to be exteasively improved, 
at a cost of £1,000 (approximately). 

Cardigan: The Town Council have under discussion the 
question of erecting electricity works on their own account as an 
alternative to accepting the offer of Mr. Swarbrick. 

Cheltenham: The Corporation proposes to extend the supply 
of electricity to Bishops Cleeve, Southam and Woodmancote. 

Chesterfield: A new Court-house is to be erected at an 
approximate cost of £8,000. 


Crossroads: New school (250 places) for the Fife Catholic 
?ducation Board. 
Croxall: Publie Elementary School for the Staffordshire 


Education Committee. 

Dolgelly : Drill hall for the Merioneth Territorial Association. 
Mr. R. W. Davis, Carno, Montgomeryshire, architect. 

Doncaster: The Town Council is seeking sanction to a loan 
of £12,000 for a new turbo-generator, new boiler, etc. 

Douglas: A special committee of the Corporation has been 
appointed to report on the question of establishing an electric 
supply undertaking. 

Edgeley: New school for Stockport Town Council, to cost 
£13,450. Messrs. D. Eadle, Ltd., Stockport, builders. 

Edinburgh: New college buildings on the site of the Royal 
Veterinary College, to cost £50,000 (approximately). 

Gillingham: New sub-station for Electricity Committee. 

Golden Hill: New Council school for Stoke-on-Trent Educa- 
tion Committee, to cost £4,612. Mr. P. Pemberton, Tunstall, 
builder. 

Halifax: Northgate Hall is to be converted into a Picture 
Palace for the National Electric Picture Company. 

Highgate: Enlargement of All Saints’ Church for the church- 
wardens, at a cost of £2,500. 

Hull: The Council’s Electricity Department has been invited 
to extend their mains to St. Andrew's Dock for lighting and 
power purposes. ý 

Keighley: New church and school for the Ingrow Con- 
gregational Mission, to cost £1,800. 

Kenilworth: New school (168 places) for Warwickshire 
Education Committee. 

Luton: Public Elementary Sehool (250 places) at Leagrave 
for Bedfordshire County Council. 

Maidenhead : New town hall, to cost approximately £12,000. 

Maldon: New school for Essex County Council, to cost 
£6,600. 

Neath: The Council is seeking sanction to a loan of £750 
for extensions at the electricity works. 

Polesworth : Elementary School for Warwickshire Education 
Committee. 

Rathmines: New Carnegie Library, to be erected by the 
District Council at a cost of £8,560. 

Rochdale : Extensions and improvement at the Art Gallery 
for the Town Council, to cost £6,425. 

Romford : New school (500 places) for Essex County Council. 
to cost £5,770. 

Rotherham : Smallpox hospital, to cost £5,000 approximately. 
Messrs. C. Green & Sons, builders, 

South Elmsall: New school for West Riding 
Committee, to cost £9,562. 

Nteurfield : New rechool (1, 
Education Committee. 

Sunderland: New electric theatre, to seat 1,000 adults. 

Turton: The Council is seeking sanction to a loan of £4,500 
for electricity purposes. 

Walthamstow: County High School for Girls, to cost £15,000 
(approximately), for Essex County Council. 


"ducation 


200 places) for Bournemouth 


Warrington: Extension of publie baths for Town Council 
at a cost of £8,247. 

Willesden: The District Council is about to spend £8,000 on 
extensions to mains and services, 


LONDON TO BRIGHTON WALKING RACE. 


Some satisfactory enquiries have already been received 
for the London to Brighton walking race, open to the 
electrical trades, which takes place on July 29, starting 
from Westminster Bridge at 5 a.m. Entry forms for the 
the event are now printed and may be had on application 

5. C. Haynes, May-Oatway Fire Appliances, Ltd., 92-4. 
Paul-street, E.C. It is verv desirable that intending com- 
petitors should apply at once for entry forms as the number 
and value of the prizes offered depends entirely upon the 
amount of financial and competitive support accorded 
this effort to promote athletics for those connected with 
the trade. Arrangements can be made for intending 
competitors to train on Tuesday and Thursday evenings 
and Saturday afternoon or evening in the neighbourhood 
of Clapham Common and those desiring to avail them- 
selves of this should communicate with the secretary. 
More cyclists are needed to accompany the competitors 
on the day and they will oblige by sending in their names 
at once. Entries finally close on July 25. but it is important 
that they should be in as much before this date as possible. 


ELECTRICITY AND SMOKE ABATEMENT. 

An important meeting of the Advisory Committee of the 
Manchester and Salford Smoke Abatement Exhibition was 
beld in the Manchester Town Hall on Thursday, the 13th 
inst. Amongst those present were Mr. Councillor G. 
Haworth, Chairman of the Manchester Electricity Com- 
mittee, and Mr. N. L. Pearce, Electrical Engineer to the 
Manchester Corporation. Mr. Councillor Kendall read out 
the list of exhibitors who had booked space to date, and the 
following gentlemen were elected to the Advisory Com- 
mittee : Councillors Wm. Kav, W. Dagnall, and Mr. E. D. 
Simon, Secretary of the Smoke Abatement League of Great 
Britain. After the genera] business of the meeting, Mr. 
Councillor Haworth promixed, on behalf of the Manchester 
Electricity Committee, that electrical domestic appliances 
sold at the Exlubition would be fixed and wired by the 
Corporation free of charge. It was proposed by Mr. Coun- 
cillor Kay, and seconded by Mr. Pearce, that a letter should 
be sent to the National Electrical Manufacturers’ Associa- 
tion Incorporated, with a view to obtaining their active 
support to the Exhibition. The greatest satisfaction was 
expressed at the splendid success which is now assured to 
the Exhibition, and also ave the prominent and influential 
part electricity was taking in smoke prevention. 


ASSOCIATION OF CONSULTING ENGINEERS. 

We are asked to say that since the draft rules, drawn up 
by the Provisional Committee, were circulated in December 
last, a large number of meetings have been held to deal 
with points that have been raised by various engineers, and 
a number of important negotiations have been in. progress. 
It was hoped that these negotiations would have been com- 
pleted in time to call a general meeting to consider the rules 
and formally enroll members during the present month, 
Unfortunately, owing to the large number of interests to 
he considered and the complexity of the considerations 
involved, this has been found impossible, but the committee 
hope to be able to call the meeting after the holidays. 
Meantime, Mr. Dykes, the Honorary Secretary, would he 
obliged if all letters were sent to his new address, 11, 
Victoria-street, Westminster, S.W. 


OBITUARY. 

We regret to report the death. which occurred on the 
15th inst., from heart failure, of Mr. R. B. Goodver, at his 
house in. Newport-road, Cardiff, at the age of 73 years. 
The late Mr. Goodver lad a long connection with tramwav 
systems, having held managerial appointments with the 
Edinburgh Street Tramways Company, the Rothesay 
Tramways Company, the London Road Car Company, Ltd., 
the Continental Metropolitan (Paris) Tramwavs, Ltd., and 
for over 20 vears was manager of the Cardiff branch of the 
Provincial Tramways Company, Ltd. Mi. Goodver's son 
is the Tramways Manager to the @rovdon Corporation. 
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PUBLICITY SECTION. | 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


* Stannos ” Wire and Fittings. | light weight; it can be inserted in the pipe line without 
, E ‘any fixing, and is, in consequence, inexpensive to fit. It 

We are informed by Messrs. Siemens Brothers & Com- ; is constructed with gun-metal throughout with a copper 
pany, Ltd., Caxton House, Westminster, S.W., that float and in such a manner that it can be opened for ex- 
owing to increased manufacturing facilities and the reduced amination as necessity arises, and its wearing parts are 
price of rubber, they have increased the discounts off the ‘reduced to a minimum. Tt will work under any pressure 


price of “ Stannos " wire and fittings as from Monday without any adjustment whatever. The price of the 


the 17th instant. Particulars will be supplied on appli- Ejecta Valve is £3 complete. 
cation. | 


Osrams at a Royal Cremation. 


Foster Transformers. ace 
We are all so accustomed to the Osram Lamp in hfe that 


The Foster Engineering Company, Ltd., of Wimbledon, | it will come as no surprise to find it being used to illuminate 
have just issued a new leaflet describing their electric; the obsequies of an Eastern potentate. We are not accus- 
furnace and alternating current regulators, copies of which | tomed to conduct illuminated funerals in these civilised 
will be forwarded on application. The electric furnace , climes, but the fashion set at the cremation of King Chula- 
transformer is à double-wound transformer of small size Jonkorn mav perhaps be followed in this country at no 
giving a normal output of 12 kw., which can be increased , distant date. We are informed by the General Electric 
to 20 kw. for short periods. The regulating transformers Company that the funeral rites for the late King were 
are double-wound, giving any voltage up to 300 in steps , 
of 5 volts, the output being 5 amperes at all voltages, but | 
as in the case of the electric furnace transformers, any 
desired ratio can be supplied. 


The Heathman Specialities. 


The name of Heathman is a household word in every 
factory, warehouse, shop or dwelling-place where there is | 
need to use steps or ladders. The firm has just placed on ; 
the market the latest type of Itiliti folding platform steps 
with protec‘ion rails and folding table for tools, etc.; which 
constitutes a remarkable combination of ingenuitv, sim- 
plicity, safety and efficiency. The steps fold into the narrow 
compass of an ordinary ladder and when opened afford a 
substantial platform for any operations giving a range 
in height from 2 vards up to about 16 or 17 ft. at prices 
running from 9s. to 34s. A simpler form with a hand-pole 
and small top platform only, ranging up to an effective 
operating height of about 13 ft. is hsted at 7s. 6d. to 13s. 9d. 
The appliances mentioned are only two out of an immense 
variety of kindred manufacturers. a full illustrated list of 
which will be forwarded on application to Messrs. J. H. 
Heathman & Company, Parson’s Green, Fulham, London, 
S.W. 


conducted in the light of Osram lamps, and that upwards 
of 100,000 c.p. of illumination was displayed. The Eastern 
agents of the General Electric Company state that the 
Siamese papers referred to the brightness of the scene as 
indescribable. The accompanying photograph will give 
| some idea of the imposing nature of the ceremony, though 
it necessarily does but scant justice to the actual brilliance of 
The Armorduct Company have opened a depot at 1374, the scene. 

Suffolk-street, Birmingham, where large stocks of their | 

specialities—cables, conduits, metal and carbon filament «C & P” Silent Auto-Transformers 

lamps, general accessories, etc.—will be kept for the con- ` 


The Armorduct Conipany. 


venience of their Midland customers. Their representative 


is Mr. H. B. Done. 


A New Automatic Water Ejector. 


The new Ejecta Valve, manufactured by the Ejecta 


Valve Company, of 110, Cannon-street, London, E.C., 
has been specially designed in order to overcome the. 


water difficulties encountered in the use of compressed 
air. Its object is automatically to eject the accumulation 


of water from the pipe-lines, thereby insuring the delivery of | 
absolutely dry air to the machinery which is being operated | 


thereby. The valve is exceedingly simple in its con- 
struction and operation. The valve is actuated when 
sufficient water is accumulated in the valve chamber, 
thereby lifting the float and opening the outlet valve 


the water is ejected by the pressure on the line, the float 
falls and the valve is closed by means of the unbalanced 
piston, thereby making it impossible for any air to escape 
after the accumulated water has been discharged. The 
advantages of the valve are its automatic action, exceed- 
ingly small size (being only 63 in’ x 44 in. over all) and its 


We have received from Messrs. Carney & Pearn, Ltd., 
of Nutsford Vale Works, Longsight, Manchester, their new 


| list No. 102, giving details of the “ C. & P." silent auto- 


transformers. The special advantages claimed for these 
transformers are low iron losses, high efficiency, close 
regulation, small temperature rise on continuous full load, 
noiselessness, an overload capacity of 25°, for two hours, 
enclosed terminals, ease of installation, and fine finish. 
It is guaranteed that only the very best material is em- 
ployed, and it is worked up by skilled labour. The cores 
are built of non-ageing steel alloy; the coils, which are 
carefully wound, are impregnated during manufacture 
with a special waterproofing and insulating compound, so 
that although the transformers are placed in ventilated 


cases, they may be safelv used even in damp situations. 


r i | The cast iron boxes are of neat design. The terminals are 
against the pressure of the unbalanced piston. As soon as ` 


of the metal on mica type and are mounted on top of thie 
transformer; they are easy to connect and are completely 
shielded bv an extension of the box casting. The cable 
holes, which are bushed with porcelain, are clearly marked, 
and the coils comply with the fire office rules, ete. Prices 
range from £1 13s. (output of 500 watts) to £13 (output of 
10,000 watts). 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Rheostats. 


19019.—1910. H. W. LEoNaRD. This improved rheostat has a 
number of removable resistance units. Each unit com- 
prises a flexible ribbon of resistive material in the form 
of a U, and terminates at its free ends in contact pieces. 
The unit is supported as a whole by the contact pieces 
80 that it may be easily removed or replaced. 


Tungsten Filaments. 


19005.—1910. A.E.G. Union ErEkTRICITATS GESELLSCHAFT. 
Before sintering the crude filaments are heated at a rela- 
tively low temperature in ammonia or other gases con- 
taining nitrogen, so as to convert them into a nitrogen 
compound for the purpose of facilitating the sintering 
operation. 


Heating Apparatus for Liquids. 


19100.—1910. H. Loraquist. This apparatus comprises a 
series of resistance wires wound on cross-shaped asbestos 
cores and enclosed in a metal receptacle. The apparatus 
has air spaces and turret-like extensions to prevent con- 
densation water from reaching the wires and also to protect 
the wires from contact with the water in which the apparatus 
is immersed. 


Telephone Receiver. 


19517.—1910. M. S. Conner. This receiver, which is of the 
electromagnetic type, consists of a hollow iron case, which 
forms part of the magnetic circuit, a core composed of iron 
wires carrying a coil and permanently fitted within the 
case with which it makes good magnetic contact, and a 
diaphragm clamped to the open end of the case with its 
central position in front of the iron core. The whole forms 
an efficient instrument of low magnetic reluctance and with 
parts easily assembled. 


Electro Magnetic Alternating Current Apparatus. 


19557.—1910. F. Krizix. This instrument for obtaining, 
measuring, regulating, motive or adjusting movements, 
comprises an alternating current electromagnet without 
a fixed iron armature and without a rotating armature. 
It is made of magnetic material and all the windings are 
connected up in series. A portion of the windings are 
short-circuited and wound separately to the other coils 
across a variable resistance. This winding connection serves 
the purpose of prcducing two superposed fields of force 
which are at right angles to each other and which act 
mutually upon each other. 


Electric Heaters. 


20289.—1910. E.G. Byxa, C. H. Arcuer, Peel Works, Adelphi, 
Salford. The heater comprises a thick case of fireproof 
heat insulating and electrically insulating material. The 
article to be heated is placed in the case and supported 
above a metallic heating resistance inside the case. The 
source of heat and the article to be heated are thus both 
surrounded with heat insulation. 


Electric Ignition Devices. 


21236.—1910. H. Barr, Hendersyde Park, Kelso. The sliding 
ratchet employed to unlock the positive couple between 
the driving and driven discs of the self-starting device 
for high tension magnetos is in the form of a plate so 
mounted on the disc that it has a small predetermined 
amount of free rotary movement in respect to the disc 
and has a series of ratchet teeth on its periphery with which 
the operating pawls engage. 


Electric Fire Alarm. 


21369.—1910. W. VoIGTLAENDER, Glen Cove, Nassau, U.S.A- 
The movable contact of the alarm is held away from the 
contact bracket by a strip of celluloid. Depending from 
the celluloid strip is a branch the lower end of which is 
treated with a match composition so that it readily ignites 
when approached by a flame. The ignition of the celluloid 
causes an alarm to be given. 


Electric Lamp Socket. 


22304.—1910. J. DanBv, 340, Springfield-avenue, Summit, 
New Jersey. This is an improvement in lamps of the class 
which make a double break in each side of the circuit and in 
which the socket comprises two heads of insulating material. 
A controller is located between the two heads by which 
the double breaks in both sides of the circuit are effected. 
The controller rotates about an axis co-incident with that 
of the socket. The circuit is closed by a pair of springs 
carried by the controller which engage with two pairs of 
contacts fixed to the two heads. The controller is actuated 
by a pawl. 


Electric Steam Generators. 


22293.—1910. H. D. SHkELTON, Hughesville, Pettis, Missouri. 


The energy of the battery which supplies current to the 
electric heaters is renewed by means of generators operated 
by the momentum of the train and the exhaust from the 
engine. A turbine is provided for operating one of the 
generators and a throttle lever controls the electrical con- 
nection of that generator with the storage battery. 


Interrupters for Electromagnetic Machines. 


24686.—1910. R. Boscn, Hoppenlaustrasse 11, Stuttgart. 


The operative surfaces of the cams are formed substantially 
as plane surfaces tangential to the direction of motion of 
the lever in its positions of maximum deflection so that 
the interrupter lever is more gradually deflected than in the 
usual constructions and the danger of fracture of the 
spring is avoided and the deterioration of the contact 
surfaces much lessened. 


Portable Electric Battery Lamps. 


25991.—1910. S. C. RUTTER, 2, Henry-street, Hopkinstown, 


Pontypridd. The battery supplying the current to the 
lamp and switch device are enclosed and locked in the 
body of the lamp, from which they can only be removed 
by an authorised person. 


Securing Electrical Control from a Distance. 


26268.—1910. H. Lance, 185, Knooperweg, Kiel. This is an 


improved process for securing electrical control from a 
distance free from disturbance without interconnecting 
wires. The transmitter sends out impulses continuously 
and the receiver is provided with blocking devices in such 
manner that the impulses received partly induce movement 
and partly prevent movement, and at the same time render 
it impossible for impulses of other wave lengths or of another 
series to affect the steering. 


Mounting Electrodes of Vapour Apparatus. 


26747.—1910. HanTMANN & Braun, A.G. 95, Konigstrasse, 


Frankfort. The electrodes are mounted in a gas-tight 
packing comprising concentric rings of asbestos or india- 
rubber supported on a fixed gland and held down by a 
evlinder and screw cap. The annular space in which the 
cylinder is located is charged with mercury. 


Collectors for Overhead Conductor Systems. 


27798.—1910. OESTERREISCHE DAIMLER MOTOREN GESEL- 


SCHAFT, Wiener-Neustadt, Austria. In this railless system 
the running wheels of the contact trolley are provided 
with downwardly curved hooks. The hooks are drawn 
forward by the vehicle itself and prevent the running 
wheels of the contact trolley from slipping sideways. 


Electric Hour Meter. 


98884.—1910. J. Besancon, La Chaux-de-Fonds, Switzerland. 


This is an improvement in meters for a current of prac- 
tically uniform strength. The spring of the clockwork is 
automatically wound by an electromotor in the circuit. 
The wheel rotated by the motor for tensioning the spring 
is connected by means of a pawl to the drum which trans- 
mits the tension of the spring to the meter mechanism 80 
that when the motor is at rest the further rotation of the 
drum and the meter mechanism is prevented. 


Coupling Devices for Electrically Driven Looms. 


29309.—1910. ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. 


Berlin. An intermediate member connects the motor switch 
and the gear rod of the loom. When the intermediate 
member is moved in one direction the motor is brought 
up to full speed before the loom is coupled with it. By 
reversing the direction of movement of the intermediate 
member the loom is first put out of gear and the motor 
slowed down and disconnected from the mains. Locking 
means are provided for preventing the transition from the 
stationary position of the motor to the full running 
position of the loom at one operation. 


Electric Lighting Plant for Railway Trains. 


906.—1911. J. Pintscu, A.G.. Andreasstrasse 72, Berlin. 


The dynamo machine employed in the train lighting system 
is mounted on a belt intluenced by springs. The alteration 
of the position of the dynamo machine due to a lengthening 
of the belt will cause the distance between the centre line 
of pressure or pull of the spring and the pivot of the dynamo 
machine will correspondingly change so that the tension 
of the belt is maintained. 
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TRAFFIC ees AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per Increase or Miles of 
wee decrease. track open. 
Line. = poem = 
Ending} 1911-12.) 1910-11.| Week. | Current | 1911. | 1910. 
year. 
July y £ £ t 
Qaa ado M 611 1,62 189 804 271 273 
dis CUP a ^uae "T July 15| 505 '53 29 = 8 8 
Birkenhead Corporatlon........|July 16| 1,238 1,151 87 816 | 24-089| 24:089 
i ration.......|July S| 9,271 | 6,753 |+ 3418 Pp 9,031 | 56-792, 68:52 
a orberetion.ciiiisi July 12| 1,275 | 1,207 foa E rere | 102 | o 
kpool Corporation.........|, — — = 602 | 14°62 — 
de esi Blecewaod Trame....|July J 1,308 1,307 DH 288) — = 
Riton Corporation. ....... e... |JUly 2737 | 2,504 |-- 233 143155 | 42 42 
B. coemouth Corporation......|July 1: 1,903 3,902 |— 1,999 t 837 | 30 21:95 
Radford Corporation..........|July 5,612 5,239 |-- 373 |4- 7,277 | 100 | 54°81 
Brighton Corporation. seses... JU 16, 1,189 1,056 133 21,489 | 9 = 
R-stel Tramway Company.....|July 14) 7.293 6,455 |+ 838 = 57 | 57 
Bumley Corporation...........| July 15| 1,294 | 1,298 4| — 99 | 20 
Rorton Corporation.........-..(July 292 271 2] 409 6 et 
Cardiff Corporation. eere sS UPUlY 2,617 2,458 158 |4 3,536 | 17°35 | 17°35 
Caniale Tramways Company.... — — — =< ie e c 
Ceatral London Railway .......|July 15| 4,870 | 5.67 803 |— 1,731 | 6:32 | 6:32 
City and South London Rallway July 16, 3,122 3,010 112 + 156 | 7:26 | 7.26 
Cvrk E. T. and L. Company....|July 1 621 580 41 |d- 252 | 9-890 | 989 
croydon Corporation ..........|June 9| 2,410 1,745 |+ 695 1,459 | 11) | — 
Tarwen Corporatione..........|, 7 = — = = 7-93 | 7-93 
Inver Corporation ............,suly 306 242 64 |H 63 7 7 
Mhin and Lucan Electric Ry...|July 14 201 185 16 H- 4 7 7 
Dablip U.T. cecccccececcccese-(UUly 14) 12,147 | 6,3398 [È 5,748 |4 7,679 | 543 | 543 
Dundee City Tramways........|July 12} 1,209 1.235 26 |— 111| 28 == 
East Ham Corporation.........|July 15; 1,120 | 1,074 46 |-4-1,026 | 14 14 
Glasgow Corporation...........|Puly 15) 20,355 | 18,302 + 1,963 |4- 9,088 | 196 | 1944 
Gloucester Corporation......... — aen — E 15 
Halifax Corporation @oeweseseee July 11 2,225 1,960 264 + 3,207 153-171 37 
Huddersfield Corporation.......|Julv 15| 2.0 1,885 197 4-3,270 ' 28: | 28} 
Hull Corporation............. | Uuly 15| 2,900 | 2,704 196 4- 2,281 29 26 
Mord Corporstion............. Jhly 15| ^ 570 569 7 480'| 10 10} 
likeston Corporation........... July 13 138 133 5 10 4 4 
Kirkcaldy Corporation......... ma = — se — 7 7} 
Lancashire United Tramways...| July 12 1,518 | 1,458 60 |} 965, 89 39 
Leeds Corporstion....... see. July 8| 7,773 | 7,020 753 |+ 8,624 | 108 | 108 
Leicester Corporation.......... July 15 2675 2,466 + 209 — "IN wae 
Liverpool Corporation ......... July 8 32,507 | 11,481 [+ 1.116 -- 11,515. 116 | 109 
Liverpool Overhead Railway....| UY 16! 1,675 | 1,447 228 £93 | &65 | 2-40 
London County Councll........ July 5i 47,341 | 42,376 + 4,965 -- 44,560! 141} 1324 
London Electric Railway ...... ay 64.703 | 63035 1,968 + 290 21:25 | 21:25 
Lowestoft Corporation ......... (TUY 15 24 249 4 453, 33 — 
Maidatone Corporation.........|Mar. 6 187 100 7|) — | 7:4 - 
Manchester Corporation........|July "| 16,934 | 16,132 802 |-]-14,885' 183 | 181 
Metropolitan District Railway..|July 15 11,693 | 10,626 1 067 -— | 94 24 
Metropolitan Railway.......... July a 17,457 | 17,221 236 4 514, 9244 | 244 
I 
Nelson Corporation............ July 15; 202 168 -.- 34 MH- 579 2% ?1 
Newcastie-op-Tyne Corporation. July a 4,225 3,796 129 (+ 4,891 | 603 | 59% 
Newport (Mon.) Corporation.... July 15 769 695 lp 74 854 | 14 144 
Oidham Corporation........... July di 2,040 1,969 -- 71 j+ 1,762, 30 36 
Portsmouth Corporation ....... April 29: 1,788 1,783 |+- 5 |— 1,240 | 15 28 
Reading Corporation...........{April 27, 570 666 H 13 + 171 | 13 13 
D 
Rochdale Corporation..........iJuly M 1,424 1,367 57 2,616 23 | 20-93 
Rotherham Corporation.. ......|July 13 664 629 35 | 915 ! 12 9:39 
Salford Corporation............|July 10 5,434 4,974 . 460 -4-4,320 78 743 
Scarboruugh Tramways Co...... . April 230 — — — | Ru = salis 
SheMeld Corporation .......... "jJuly 9 6,397 6,076 |+- 320 4-5,631 | 40 40 
Southarnpton Corporation......|July " 1405 | 1,155 |J. 250 + 2,274 | 18 18 
i 
Southend-on-Sea Corporation... July 12 819 726 93 1,482; — — 
Stockport Corporation ......... | — — Lae T1 | 25 25 
Sunderland Corporation........ July 10 1,469 | 1,202 + 267 --2,533 | 20 | 20 
Swindon Corporation ..........|July 12 169 129 -+ 40 [- 338; — — 
Torquay Tramways. **ecíd:202098 | e TN AME | 8:41 ! — 
Wallasey Corporation.......... July 15 1,211 1,107 |4- 134 2,962 12°68 | 12°45 
] 
Warrington Corporation... ....|July " 305 429 |— 24 |-- 237 Of |9856 
West Ham Corporation.........|Mar. 23: 2,445 2250 - 196 — | 278 | 27°8 
Wolverhampton Corporation.... July 12. 1,153 1,0044 |-- 109 -$ 1,208 | 25 - 


i 


a Train Miles. 


| 


Accounts for past year. 


Total Passengers 
Ending |receipts. carried. 
£ 

May 31| 71,9080 | 17,517,304 
Mar 31| 56,713 | 12,544 501 
Mar. 25| 58,367 10,310,965 
Dec. 31| 36,210 | 2,939,144 
Mar. 31 121,707 | 27,018,149 
„ 31| 89,695 | 14,686,368 
„ 81| 49,124 | 10,708,184 
Dec. 31| 308,615 | 47,454,560 
.Mar. 31, 65,295 | 12,911,113 
„ 31| 15,368 8,131,172 
„ 91,109,979 | 25,058,146 
Dec. 81| 350,150 41,898,373 
Dec 31| 25,497 5,704,071 
Mar. 31| 85,806 19,476,576 
» 31| 18,899 2,557,654 
» 91| 11,593 2,697,672 
Dec 81] 7,472 449,677 
May 15| 62,328 | 16,843,900 
Mar. 31) 53,287 | 16,059,912 
May 81 893,591 | 222,730,571 
Mar. 31| 92,609 | 17,067,856 
» 31| 96,185 | 19,001,660 
» 91,128,722 | 30,964,264 
» 31) 26,328 6,385, 466 
4, 91j 7,214 1,968,850 
May 15| 14,993 4,874,199 
Dec. 31| 68,689 | 13,755,329 
Mar. 81,357,610 | 78,385,015 
Dec. 31:582,276 | 125,507,283 
June 30} 79,004 | 11,171,515 
Mar. 31:1,891 pee 418, 317, 377 
Sept. 3¢| 10, 1,806 2,377,316 
Mar. 1/ 810,094 | 165,800,077 
Dec. 81, 718,089 | 102,849, 458 
Mar. 3) 7,576 2,118,878 
» 31; 206,130 | 45,335,207 
„ 31) 35.146 8,452,562 
„  25| 97,842 | 19,125,202 
Mar. 8)| 102,978 | 23,053,717 
» 3) 32,506 7,834,575 
4, 31| 63,000 | 11,360,871 
, 31| 33,313 6,960,178 
Mar. 31' 244,065 | 45,771,611 
Mar. 25/ 316,739 | 84,500,331 
» 26, 52,047 | 10,121,887 
Mar. 31| 52,004 9,155,172 
„  81| 58,889 | 14,561,672 
Dec. 31; 15,065 2,880, 420 
Mar. " 49,835 9,990, 653 
„ 81 20,169 5,206,980 
Mar. i 127,066 86,840,649 
» 81 44432 9,440,369 


h Half-years' figures. 


Cost 
per 


Mile of mile. 
track. 


Receipts per 
Car miles | Pas 
run, senger. mile. 
1,666,119 | °98 |11-02 | 4,940 
1,207,761 | 1°089/11°13 | 2,315 
1,041,021 127 |12:00 3,015 
502.312; — | — | — 
2,041,292 1:08 /|11:05 2,807 
1,782,706 | 1:46 |12-07 | 3,066 
1,126,676 | 1°101/10°464 | 2,857 
5914,18 | - — — 
1,263,118 | 1-21 |12:41 | 6,067 
432,911 1:07 | 7.75 1,416 
2,497,169 | — 1057 | — 
1,450,780 2:01 |, 6:769 55,404 
899,173 | 1.07 | 6:80 | 2,578 
2,289,500 | 1:057| 9-07 | 4,428 
245,584 | 1°20 | 13-68 | 1,922 
316,754 | °98 | 878| — 
146.081 | 49 |1227 |1,067 
1,822 894 :87 | 11°30 — 
1,203,753 | *78 | 9-81 | 8,750 
20,974,016 | -96 |10-92 | 4,706 
1,909, 97 | 1°30 |1164 | 2,456 
2,058,663 | 1-22 |11-21 | 3,375 
3,022,844 | Il: |1022 | '— 
634,446 | -87 | 9-58 | 2,066 
193,415 | 911. 79 | 1,803 
459,066 | -:711| 7:838 | 1,856 
2,272,765 | — — xe 
8,152,990 | L:08 |10-41 | 3,311 
12,235,408 | 1:106|11:42 | 5,020 
1,166,386 | — = um 
39,545,519 | 1°06 11-48 — 
329,958 | 1:07 | 79 | 2170 
17,367,200 | 1°16 1119 4,607 
S rag} — | — 
202,708 | = | g-93 - 
4,437,630 | 1:09 |1115 | 8,421 
805.238 | ‘99 | 9-42 | 2.498 
1,893,777 | 1°15 112-399! 2,653 
2,291,767 | 1:10 [10°15 — 
909,439 | “06 | 8-29 | 4,183 
1,402,532 | 1°81 [10:774 |. — 
722393 | —  |11'06 — 
6,486,150 | 1:25 |10°67 | 3,188 
7,618,383 | -900 | 9-978, 4,144 
1,157,451  L25 |1133 | — 
1,335,911 | 1:84 | 9-342 1,830 
1,451,906 | :97 | 9°73 | 2,944 
$53,297 | 1:40 >1-023| — 
1,059,629 | 1:19 11:28 | 3,971 
425,774 | '91510:939 | 2,064 
2,907,805 | -:80110'21 | 4,518 
975,714 | — 10929 | 2,190 


0241 
7:22 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11, Victoria-st., Westminster. 
Hart Accumulator Co., Marshgate lane, 
Stratford. 

Johnson & Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 36, Mark-lane, 

London, E.C. 
Acid Proof Paints. 


Griffiths Bros., Mack's-road. Bermondsey,S. E. 


Ammeters 2nd Volitmete,.*. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Arc Lamp Holsts. 


London Electric Firm, George-st., Croydon. 


Auto- Transformers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electrio Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
S'emens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S.E. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros, Ltd., Floodgate Street, Bir- 
mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


Carbons (Arc Light). 

General Electric Co., 71, Queen Victoria- 
atreet, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender’s Cable and Construction Co., 

Hamilton House, Victoria-embank't. E.C. 
. Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co.,7 |, QueenV ictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard.st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse- y4l., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


Casting Plant. 
Aerators Limited, “ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford.st., W.C. 


Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam.street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 

Conduits. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co.. 71, Queen Victoria-st. 

Mctallio Seamless Tube Co., Wiggin-street, 
Birmingham. 

Coppersmiths. 

Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London. N. 

Dore, J., & Co., High-st., Bromley-by-Bow. 

Harvey, G.A.& Co., Lewshem,London, S .E 


Ltd., 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


. Dynamo Oil. 
Willcox & Co., 36, Southwark-street, S.F. 


Dynamos, Transformors, Motors, etc. 
Allen, W. H., Son, & Co., Queen's Engineer 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical ul Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lanca. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent, 
Morris-Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fencburch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking "rm 

British Thomson-Houston Co., Rugby. 

General Electric Co., 71, Queen Victoria-st. 

British Prometheus Co., Ltd., Salop-street 
Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical ind Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
Geaeral Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpol-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 

Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 

Qucen-street, Cheapside. 

General Electric Co., 71, Queen Victori. 
street. 
Gibbs, J. & Son, 72-76, Duko.strect, Liver- 


pool. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 

Works, Highgate, Birmingham. 

Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs 
Hooper's Telegraph & Indiarubber Works, 

31, Lombard-st., E.C., & Millwall Docks. 

Johnson & Phillips. Old Charlton, Kent. 
Eteotrio Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 
l'yssen-st., Dalston, N.E. 
Electric Locomotives. 
British Thomson-Houston Co., Rugby. 
Eiectric Radiatore. 
Siemens Bros. Dynamo Works, Ltd., 

Tyssen-st., Dalston, N.E. 

Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria. st. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 

Ferranti Limited. Hollinwood, Lance. 
Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 


Kings-road, 


Engines. à 
Aller, W. H., Son. & Co., Queen's Engineer- 
ing Worka, Bedford. 
Belliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willana & Robinson, Rugbv. 

Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S.E, 
Willcox & Co., 36, Southwark-street, S.E. 

Engineers’ Stores. 
Willcox & Co., 36, Southwark-street, S. E. 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extinguishers. 
Merryweather & Co., Greenwich, S. E. 


Galvanisers. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


Classware. (Holophane, &tohed, and 
Bead Shades). 
Siemens Bros. Dynamo Works, Ltd., 


Tyssen-st., Dalston, N.E. 
Indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works: 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S.E. 


insulating Varnish. 


Major & Co., Soulcoates, Hull. : 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 
Insulators and Insulating Materials. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. - 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 
Hooper’s Telegraph & Indiarubber Works,31, 
Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co., Washington China 
Works, Burslem. 
Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros, & Co., Ltd., Caxton House, 
Westminster, S,W. 
Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 
Jointing. 
John Hudson & Co.'s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson’s Green, S.W, 


— Columns for Arc Lighting. 

General Electric Co., 71, Queen Victoria- 
street, E.C. 

Hardy & Padmore Ltd., Worcester. 

Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 
Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C.,Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 

Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 

Union Electric Co., Park street, Southwark, 
London, S.E. 


Lampholder Makers. 


-| Dorman & Smith, Ordsal Station Electrical 


Works, Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st 


Lead-Covered Cables. 
Callender’s Cable & Construction Co., 
Hamilton House, Victoria Embank’t, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 
Playhouse-yard, : E.C. | 
Manganesite. 
John Hudson & Co.’s Successors, 4, Victoria 
Warehouses. Mansell-street, E. 
Measuring Instruments—Electrical. 
British Thomson- Houston Co., Fugo. 
Edison & Swan United Electric Light Co., 
30 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton. Kent. 


Metal Filament Lamps. (‘‘ Tantalum” 
and ‘‘ Onewatt’’). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 
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NOTES. 


J Ripreceraing: before the Standing Committee of the 
House of Commons which is considering the Coal 
Mines Bill have fully justified our forecast of two months 
ago. The Labour members of the Committee have excelled 
themselves in their display of unreasoning prejudice on the 
one hand and of sheer ignorance on the other, and the final 
outcome has been one of the severest blows the electrical 
industry has sustained for many years. 
At the meeting this week of the East London Railway 
Company, Lord Claud Hamilton announced that at 
a special meeting of representatives of the six lessee com- 
panies held on the previous day a resolution was passed 
which practically assured the immediate electrification of 
the company’s line. The estimated cost of the scheme is 
£65,000, and the extra working expenses incidental to the 
electrification of the line are set down at approximately 
£3,000 per annum. At four per cent. the interest on the 
£65,000 to be expended will be £2,600 a year, and this 
interest is to be paid by the lessee companies. Current will 
be supplied by the Metropolitan District Railway from the 
Lots-road Power Station and the Metropolitan Railway will 
supply the coaches. It has been practically decided to run 
four through Metropolitan trains each way per hour alter- 
natively to the New Cross station of the South Eastern and 
Chatham Railway, and the New Cross station of the 
London, Brighton and South Coast Railway, and eight local 
trains each way between Shorediteh and the New Cross 
stations alternatively. 


yV HEN the Chancellor of the Exchequer was being 

entertained by the Lord Mayor at the Mansion 
House the other evening with the bankers of England, he 
dwelt with fine enthusiasm on the amazing prosperity of the 
country. "' There is one thing." he said, “ which makes 
anyone who is the guardian for the time being of the public 
purse feel fairly sanguine and confident, and that is that 
trade is good. We have enjoyed a wonderful year of pros- 
perity. Our international trade, the greatest in the world, 
has grown steadily during the last two or three years until 
it has leaped to a position unparalleled and unprecedented 
in our history or that of any other country in the world. 
There is no immediate prospect of a recession in that 
flowing tide. It is steadily advancing. Not merely our 
prosperity, but the prosperity of the world is progressing. 
We and other countries are opening out new lands whose 
resources have been locked since the earth was founded in 
the deep. We are renewing old countries by new appliances. 
The world is growingericher. Its store is increasing, and it 
is true of every country. The only thing I can say about this 
country is that there is no land in the world that has so 
great an interest in the prosperity of other countries as we 
have. We are the bankers of the world, we are the carriers 
of the world, we are the produce brokers of the world, we 
are the insurance office of the world, we sell more of our 
manufactures to the world than any other land, we have a 
paramount interest in the general prosperity of all countries 
in the world. Anything that conduces to the world's 
prosperity is our interest; anything that impairs it is 
chiefly our loss." All this is very delightful, writes one of 
our correspondents (‘‘ Northern Engineer "), but, he asks, 
" where do we come in ? The electrical trade in this part of 


the country has never been worse, and the great interest 
which Mr. Lloyd George says we show in the prosperity 
of other countries seems chiefly to take the form of giving 
them our big electrical engineering contracts instead of 
keeping them in our own hands. Where is the sense or 
justice of that ? " For a reply to this pertinent query we 
may refer " Northern Engineer" to the letter signed 
“Spectator” which appeared in our last week's issue. 
qe report that steam is to replace electricity on the 
Rand, turns out, as we anticipated, to be the merest 
moonshine. Mr. A. W. Aird, the Secretary of the Victoria 
Falls and Transvaal Power Company, points out that the 


‘recent testimony of the chairman of the General Mining 


and Finance Company, Ltd., at the New Goch meeting 
that the saving through the change over from steam power 
to purchased electrical power is equal to 7-28d. per ton 
milled, coupled with the fact that those chairmen of com- 
panies who have adopted electricity as the motive power 
for their installations have all borne testimony to its 
efficiency and economy, renders a reversion to steam un- 
economical. With regard to the supply of air by the Rand 
Mines Power Supply Company to the mines of the Rand 
Mines, the plant of the Power Supply Company, it appears, 
is not yet fully in commission so as to supply all the con- 
stantly increasing demands for air of that group. - This 
delay is the result of circumstances beyond the control 
of that company, but the latest information is te the effect 
that the 4,000 horse-power compressors already installed 
and working are giving complete satisfaction and that no 
difficulty has so far been disclosed in supplying the air 
available. The original report with regard to a. return to 
steam came over in the form of a cable to one of the finan- 
cial papers, whose Johannesburg correspondent declared 
that the managers of several of the Eckstein mines, where 
electric power has taken the place of steam, have been 
instructed to re-commission their steam engines, that the 
City Deep, whose plant is driven entirely by electricity, 
has purchased five boilers and has an option on more, 
and that supply of compressed air in bulk to the mines 
is delayed, and consequently individual. compressors are 
continuing at work. It was also added that the electrical 
demand in connection with the driving of the batteries is 
greater than was calculated upon, and that under present 
circumstances “ electricity is inferior to steam.” Investiga- 
tion shows that the correspondent was misinformed on all 
these points. What has happened is very simple. The 
demands made on the Victoria Falls Company have proved 
greater than was anticipated, and pending a fuller supply 
—which will be available almost immediately—some of 
the mines have had temporarily to fall back on their old 
steam plant. As to a general reversion to steam, such a 
course has never been dreamed of. ! 


q RE belated settlement of the litigation in respect of 

the Blackpool and Fleetwood Tramway Company 
recalls once more the vexed question of assessment which 
was recently argued at great length in the case of the 
Glasgow tramway appeal As the successive stages in 
the Blackpool and Fleetwood case, and especially the final 
judgment of the House of Lords, may have far-reaching 
effects on the position of electric traction, it will be of 
value to put the whole facts concisely on record. From 
Blackpool, through Bispham and Thornton, to Fleetwood 
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there runs a tramway owned by the Blackpool (and 
Fleetwood Tramway Company. Originally the company 
was rated upon the basis of it being a tramway, that 18, 
on the whole amount. They were advised, however, that 
if it was possible for them to contend that their undertaking 
was from its nature and constitution a railway they were 
entitled to be rated asa railway, at one fourth of the rateable 
value. Accordingly they sent a notice of appeal against 
the assessment of the Thornton Urban Council, in whose 
district was situated about one-seventh of the tramway 
property. They were less interested. than Bispham and 
Fleetwood, but the tramway company intended it should 
be a test case. When the case came up at Preston Quarter 
Sessions Mr. Worsley-Tavlor decided that the company's 
undertaking was a tramway and not a railway, and must 
be assessed. at the full amount. The company appealed, 
and the Lord Chief Justice and two other judges took 
the sume view. Then they went to the Court of Appeal, 
where it was decided that, in fact, the tramway undertaking 
was a railway. Up to that point the Thornton Council, 
which was fighting the battle of the other two Councils, 
hed been successful, but the decision of the Court of Appeal 
meant that they were ordered to pay the costs from the 
beginning of the litigation, and ne gotiations entered into 
with Bispham and Eléctwood resulted in an agreement 
being entered into by the three Councils that the case should 
be taken to the House of Lords, Bispham and Fleetwood 
bearing a proportion of the cost. Objection was taken, 
however, by some ratepayers at. Fleetwood, and an action 
was begun against the Council by the Attorney-General 
at the instance of one of them for an injunction to restrain 
the Council from procecding under the agreement, and 
the Vice-Chancellor made an order to that effect. The 
appeal in the tramway litigation was heard by the House 
of Lords, who decided that the tramway wes not a railway. 


— 


Those are the facts. The circumstances which brought 
them once more into public view are of local rather than 
general interest. Application was made in the Chancery 
Court for the County Palatine in Manchester to dissolve 
or suspend the order made by the Vice-Chancellor to restrain 
the Thornton Council from proceeding with their agreement 
for joint action with Bispham and Fleetwood. As Thornton 
had won their case the original objeciion to joint action 
fell through and Fleetwood being honourably willing to 
help to pay the piper, the Court suspended the Injunction 
till September next in order to give any ratepayer who 
objected to this course the opportunity of opposing it. 

VERCHARGED telephone calls continues to be the 
subject of somewhat acrimonious newspaper corres- 
pondence, but so far we have not been able to observe that 
the Postmaster-General has vouchsafed any reply to the 
complaints which have been thus publicly voiced. Writing 
from the Oxford and Cambridge Club, Mr. W. H. Davison 
savsthat like Mr. Atkin Berry and Messrs. W elch & Company, 
he has a care fully checked register in his office of all calls 
made, and is regularly cach mor th charged fora large number 
of calls of which he can find no trace. For the period from 
March 15 to April 28 his register recorded 363 calls, whereas 
his telephone bill for that period was in respect of 474 calls— 
an excess of 111 calls, for which a charge of 9s. 3d. was 
made. On drawing the general managrer's attention to the 
above facts, Mr. Davison received the reply that * the de- 
partment's record of your calls has been carefully checked, 
and appears to be correct." The above 1s the formula 
recently adopted, says Mr. Davison, as many months ago 
he clearly demonstrated to the general manager that an 
instrument which was dependent on independent action on 
the part of the operator could in no sense be described as 
“ automatic," as had been previously alleged. But whatever 
the formula used may be, no redress is obtainable, and we 
quite agree with Mr. Davison that a thorough inquiry into 
the whole system is urgently needed. It is worthy of note 
in this connection that until the Postmaster-General made 
his frank (but, for the Post Office, unfortunate) admission 
that the recistration of calls was dependent on the operator, 
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the official, stereotyped reply to complaints of overcharge 
was that mistakes were impossible owing to the system of 
“automatic registration." How does it come about that 
this formula was used when it must have been perfectlv 
well-known that no system of “ automatic registration ” 
had ever been in operation ? 
Feb. Fiet 
Another correspondent who has suffered from this 
iniquitous system of overcharging finds from interviews 
with Post Office officials that among the causes of over- 
charging are the registering by the operator of a call against 
a subscriber, although the " number " he wants is engaged : 
the registering by the operator of a call, although the call 
is ineffective through the subscriber being connected with a 
wrong number, a second call being registered when the 
subscriber i8 connected with the number he wants; and 
the practice of adding to the actual number of calls regis- 
tered, when the meter is read once a month, in order to 
cover any omissions in registering calls on the part of the 
operator. This is very cheerful for the subscriber. But that 
there is a solid basis for the explanation is made clear bv 
letters received by the ELEcTRICAL ENGINEER. One of our 
correspondents says: “I have the misfortune to suffer 
from the fact that the figure 5 occurs in my telephone 
number, and I am rung up at least a dozen times every 
working day by subscribers who want a number the same 
as mine save that they want a 9 in it instead of a 5. As they 
get through to me owing to the carelessness of the operator 
in ringing the 5 number instead of the 9 number, this sub- 
scriber naturally gets heavily overcharged.” We can 
endorse this correspondent's complaint from our own 
experience. The telephone number of the ELECTRICAL 
ENGINEER—9157 Central—contains both these tricky 
numerals, and we can vouch for it that we are called at least 
a score of times every day by subscribers who want either 
9197 or 5157 or 9197—and the greatest of these is 5157. 
This, of course, is sheer carelessness on the part of the 
operators, but unhappily it is not the operator who suffers. 
It is the unlucky subscriber, who loses time, temper and 
money, and can get no redress. 


—À MH — 


EADERS of the ELECTRICAL ÉNGINEER who have 
from time to time during the past two years followed 

our New York correspondent's record of the progress of 
electric traction in New York, will not perhaps be altogether 
surprised to learn that the negotiations for the great ex- 
tensions of the system already described have reached a 
deadlock. When the Interborough Company declined to 
accept the plans of the City Government, the Brooklyn 
Rapid Transit Company promptly stepped in and offered 
to carry out the whole enterprise on the terms laid down 
by the municipality. It was at first reported that the 
City had closed with this offer, but those acquainted with 
the financial interests involved were quite prepared to 
learn on the heels of this report that the Interborough 
Company had obtained permission to make a fresh offer. 
This offer, it soon appeared, was an undertaking to carry 
out the City's plans and work the system on a guarantee 
of a nine per cent. dividend on the capital outlay. Eight 
days ago Mayor Gaynor voiced the opposition to this 
proposal in an address in which, according to the '* Times,” 
he declared ** the city is being overreached by a few finan- 
ciers of great ability. We can have subways without 
entering into such alliances and contracts as this. The 
city now builds and owns subways. Let it operate them 
also sooner than lend its aid to the saving and perpetuation 
of a generation of past stock swindling. A sense of common 
everyday morality forbids that. I unite in what is being 
done. I have too long written and spoken against such 
damnable rascalities now to turn and ally myself with 
them." This lively declaration of war was followed by a 
broadside from Mr. Mitchel, President of the Board of 
Aldermen, who denounced the proposal of the Interborough 
Company as a ** barefaced attempt to involve the city in a 
contract which would assure the company all the profits 
and leave the city all the risks—the most outrageously 
unjust proposition ever (put forward.” 


a. 
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The Electrical Industry of Great Britain. 


Inquiry into its Condition and Prospects. IX. 


SCHEDULE OF QUESTIONS AND FURTHER 
REPLIES. 


To facilitate reference and avoid repetition, we have 
recapitulated the questions sent out. A further instalment 
of replies will be given in our next and succeeding issues. 


(1) Is the present condition of the electrical industry, 
in your view, as satisfactory as it might be? If not, 
have you any general views as to the cause 1? 


(2) What remedies do you suggest ? 


(3) Is an extension of the principle of combination in 
your opinion desirable ? 


(4) Would you advocate the Continental system under 
which manufacturers secure the co-operation of 
bankers in various enterprises ? 


(5) Would you advocate the establishment in this country 
of an Electrical Industrial Bank ? 


(6) How would you remedy such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, by investing £3,000,000 in Debentures 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ? 


(7) Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ? 

(8) Do you approve the suggestion that technical attachés 
should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 
British manufacturers regarding local conditions? If 
not, what system of organisation would you suggest ? 


(9) Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 

(10) Should an import duty be levied on electrical imports 
from foreign countries ? 


(11) Are the criticisms on British methods of doing business 
abroad, which are from time to time put forward by 
British Consuls, in your opinion justified ? 

(12) Are there any special improvements in our methods 
of doing business abroad which you would desire to 
see more generally adopted, such as printing catalogues 

and price lists in the language of the country in which 

it 18 dure to do business, the adoption of their systems 
of prices, weights and measures, and conformity with 
their customs in regard to credit, delivery, etc. ? 


(13) It has recently been stated by a British Consul that 
** German firms are securing business which might be, 
aud formerly was, done by British firms, simply because 
British firms to-day endeavour to sell what they want 
to sell instead of what the foreign merchant wants to 
buy." Is there, in your view, any truth in these 
allegations ? 


(11) Are vou in favour of a co-operative organisation for 
Publicity Campaigns on a large scale ? 


FROM THE HON. A. G. BRAND, 101, MOUNT 
STREET, W. 


For a long time I have considered that the banks of 
this country do not sufficiently support the industrials. 

The rise and progress of industrial activity in Germany 
has been in my opinion due in a very large degree to the 
support thev have got from the banks. 

There is no greater instance of this than in the contract 
given to Germany by the Victoria Falls Power Company, 


AI LL m 


FROM MR. A. S. BAXENDALE, 53, CAMPDEN 
HILL SQUARE, W. 


1. No. (b). There are too many small firms msufficiently 


capitalised. 
2. See reply to 4 and 10. 
3. Yes. 


4. Yes, if still found necessary after the small people 
have “ gone under " or been absorbed by the big people. 
If some big amalgamations took place, however, there 
would probably be as much capital available in the English 
electrical industry without outside assistance as there is 
in the German industry with banking assistance. 

5. No. 

6. Theonly remedy would be reformation of the British 
characteristics, and it is as difficult to say whether this 
would be advisable as it would be to effect any such result. 
However much money was available for such purposes. 
those responsible for its investment would still hesitate a 
great deal about every investment. It has not vet been 
seen whether any financial benefit will eventually be 
derived by the German financiers from their unhesitating 
action. 

7. No. 

8. Not until the British colonial markets have been 
sufficiently watched and studied ; and this will never be 
done in the lifetime of our generation. 

90. No. 

10. Yes. For a term of years. 

11. Not on the Continent and not in all colonies, but 
certainly in some. 

12. Price lists are no good nowadays in any language. 
Personal canvassing of the right character is the only really 
useful method of attracting new business. An able can- 
vasser will prove in five minutes that the prices appearing 
in the catalogues of other firms are either higher than 
those of the firm he represents, or when lower that, owing 
to differences of conditions of sale and types of machines, 
comparisons cannot be made. 

13. Yes. 

14. No, except in the case of real business exhibitions. 


FROM MR. J. E. LEA, THE “LEA” RECORDER 

COMPANY, 28, DEANSGATE, MANCHESTER. 

No. 3, Yes; No. 4, Yes; No. 5, Yes; No. 8, Yes; No. 

9, Yes; No. 10, No; No. 11, Yes; No. 13, Yes, a great 
deal of truth in it. 


FROM MR. W. K. BOWLEY, GENERAL 
MANAGER, THE UNITED FLEXIBLE TUBING 


COMPANY, LTD., PONDERS END. 


Unfortunatelv, in this country we cannot do as thev 
do in Germanv, where arrangements can be made amongst 
the manufacturers of the country itself. without. taking 
into consideration the outsiders, but if an arrangement of 
this sort was made bv the home manufacturers in poor old 
England it would be at once torn to pieces in the fierce 
foreign competition that one is subject to at the present 
time. 


FROM MR. BENNETT FITCH, EALING. 


With regard to paragraph 1, the electrical industry in 
this country has been unduly handicapped since its com- 
mencement, but it is necessary to go back for a considerably 
longer period to convince readers of the correctness of the 
points. 

Early last century the artesian well and pumping svstems 
of water supply were introduced bv companies. and monopo- 
lies were granted upon certain terms. In those davs no 
community would take responsibility upon their own 
shoulders because they did not know if the scheme would 
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be successful. Had the scheme failed the council would 
have had to stand the attack of indignant ratepayers. 
On the other hand, competent engineers, geologists, ex- 
perts and enterprising men of capital came forward and 
carried out the work upon certain terms, and probably 
received but little profit on it for some years. Similar 
remarks apply to gas works. No town undertook the 
responsibility of its own supply. Had they done so before 
gas lighting had fully developed they would have rightly 
incurred the ratepayers' censure. 

Had the various governments in power not granted these 
concessions for water and gas works to private companies, 
it would have been many years before the manufacture 
of water and gas machinery and plant could have been 
developed. Housewives in many parts would have had to 
continue the ancient practice of carrying a pail of water 
for some distance, and the increase of the population and 
consequent value of the land would not have occurred. 
We were the first nation to make and supply these require- 
ments to our own towns, and then, having a general know- 
ledge of these industries, commenced supplying almost 
every important city in the world. The wise action of 
Governments in those times developed two important 
industries which found employment for many thousands 
of skilled workers and at the same time helped to increase 
our national wealth and general prosperity. 

In the course of years, as the population of our towns 
multiplied, the profits of these companies considerably in- 
creased, possibly reaching a high point, and communities 
raised a general outcry against the capitalists, although if 
an average profit from the communant had been taken it 
might not have been found to be very large. 

About the “eighties last century electric lighting 
developed, and Parliament, having in view the profits 
made by the beforementioned monopolies, passed an Act in 
1882 limiting to 21 years only the period in which electric 
lighting companies should have a concession. Practical 
electrical men and capitalists knew that this Act, from a 
business point of view, was worthless, and (with one or 
two very small exceptions) declined to apply for any con- 
cession under such terms. Neither would any municipal 
community undertake the work, being afraid of the re- 
sponsibility, as they had no enterprising capitalist scheme 
to copy. After six years the Act had to be altered by 
Parliament in 1888, and the concession period was extended 
for 42 years, and a number of private companies were at 
once formed and commenced supplying electricity. And 
as soon as these companies proved a commercial success a 
number of municipalities promptly followed their example. 

Unfortunately for the nation, the Act of 1882 (passed 
in the hope it would benefit the community at large) has 
had a most disastrous effect upon the development of the 
electrical industry in this country. Traders first in the field 
get the best chance, as the water and gas works trade 
clearly proved. This practical case shows how, by over- 
handicapping the capitalist and special work for the 
supposed benefit of the community, trade and wages can 
be driven out of the country, to the benefit of foreign 
workers. 

Our manufacturers could not of course make quantities 
of electrical machinery during those six years when no one 
bought it, so that our trade was undoubtedly severely 
handicapped, and is likely to continue so owing to water 
power in many foreign countries working cheaper than 
coal, which has now become dearer owing to the Eight 
Hours’ Act lately passed (to the benefit of the bachelor 
worker and the injury of the man with a large family). 
Further, the unemployed insurance charge of "7s. 6d. 
annually for each man in the engineering trade, our own 
heavy rates and taxes compared with the foreigner's, are 
all points against our being able to give profitable estimates 
for works abroad or at home. 

The electrical industry was when started badly handi- 
capped, and the position continued much worse under the 
system of “ free of duty " manufactured imports. With 
the object of explaining the general causes of our national 
wealth and prosperity it 1s necessary to go back to the 
period of the year 1840 and before. No one can deny the 
fact that up to about 1880 we were the manufacturers of 
practically all classes of machinery and plant all over the 
world, owing to our very early development of coal and 
jron near the sea, and to our great civil and mechanical 


engineering knowledge, compared with the rest of the 
world. We made all the artesian water works, gas works. 
railways, steam ships, cotton machinery, woollen ma- 
chinery, etc. 

The great Napoleon Bonaparte spoke of us in the early 
part of last century as a “ nation of shopkeepers,’ but 
what he undoubtedly meant was a “ Nation of traders ” ; 
and “ Meyer's Encyclopedia,” published in Germany in 
1849, clearly brings this point to notice. The following 
quotations being extracted: ‘‘ Great Britain outshines all 
other countries in every branch of human activity, in the 
raising of raw produce, and in the manufacturing industry.” 
“ Great Britain occupies not only a commanding position 
owing to the perfection at which her agriculture and her 
mining industry have arrived, she is besides a model to 
all nations of the earth with regard to the technical in- 
dustries, for no country on earth possesses industries of a 
perfection and a size similar to those of Great Britain. 
There is no branch of industry which has not been cultivated 
by the British, none in which they have not arrived at the 
highest perfection.” “ England and Scotland are the 
workshops of the world, which provide not only all the 
states of Christendom with goods, but which swamp the 
whole earth with produce of every description. Great 
wealth favours enterprise in Great Britain." “ The use of 
machinery, which is more developed in Great Britain than 
in any other country, saves expensive manual labour and 
makes it impossible for other nations to compete with that 
country on terms of equality." 

This extract from “ Meyer's Encyclopedia ” in 1849 was 
written for the information of the German nation, every 
word being correct and written just at the time when free 
imports commenced. 

The principal arguments by “ Free Traders " are. when 
we have so prospered under “ Free Trade," why should we 
make a change? It must be obvious to every one who 
will look into the points that this question had nothing to 
do with our wealth and general prosperity. In the ‘forties 
there was for a few years a good deal of unemployment 
owing to the enormous mechanical advances in cotton and 
woollen machinery in which one young girl could carry out 
the work formerly done by two or three men, causing the 
Chartist riots and the burning of machinery ; but these 
troubles ceased about 1850, when we commenced increasing 
our exports of cotton and woollen goods at a cheaper rate 
(owing to machinery) than any country in the world 
could supply them; we also began making railways and 
all mechanical work everywhere. 

Corn was very little cheaper for 16 vears after the Corn 
Laws came into operation in 1849 than for the 16 years 
before, as can be clearly shown by a reference to the 
impartial “ Whittaker’s Almanac " for 1905, page 442, 
which proves that cheap food was not the cause of our 
prosperity, many workers in foreign countries getting wages 
of 4s. a month could not compete against us owing to want 
of mechanical knowledge. 

The principal argument against. protecting our trade 1s 
that “ imports must. be paid for by exports," which is not 
correct. 

People here own enormous quantities of gold and diamond 
mines all over the world; they also own tea, coffee, sugar 
and other estates all over the world, tin, copper, lead 
mines, etc. All these things coming into the owners 
possession, it. is unreasonable to argue that the owner has 
to pay for the reception of his own property. Charges for 
labour have to be met, but this can be greatly helped bv 
sales from the country of origin to foreign countries! 
markets direct, without coming to this country at all. 


LoxpoN ELECTRICAL ENGINEERS.— Orders for the week 
ending August 5, 1911 :—Officer commanding. Colonel H. 
M. Leaf. Headquarters will open from 10 a.m. to 4 p.m. 
from Mondav, July 31, to Friday, July 4. Saturday. 
July 5, Falmouth Detachment will parade at Headquarters 
at 8.30 a.m. (2nd party): Weymouth Detachment will 
parade at Headquarters at 11 a.m. (2nd party). Dress for 
the above Detachments will be : Service Dress, Drill Order 
with water-bottles and haversacks; arms will be issued 
before each parade.—(Signed) P. H. CAMPBELL, Captain 
R.E., and Adjutant for O.C., London Electrical Engineers. 
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Amsteg Electric Power Station. 
By ANGELO FAHIE. 


Having recently visited the electric works in the pic- 
turesque little Swiss village of Amsteg, situate in the great 
St. Gothard valley, it occurred to me that the following 
notes may be of interest to your readers. 

Amsteg is a quaint old village of some 700 inhabitants 
and forms a station on the International Railway which 
traverses the well-known St. Gothard tunnel. The most 


interesting part of the line begins here. Before the opening 
of this great iron highway—now some 30 years ago— 
Amsteg, like all the other towns and villages along the St. 
Gothard route, enjoyed a flourishing trade and maintained 
a population much greater than it does to-day. 


FIG. 1.—EXTERIOR OF AMSTEG POWER STATION. 


However, history repeats itself, and here we have a 
striking. example of the introduction of the motor car 
bringing back to this almost deserted village a reasonable 
portion of the passenger and tourist traffic which it 
originally enjoyed to so large an extent. Thus we now find 
hotels and inns which have been drifting gradually into a 
condition of decay again putting forth evidence of renewed 


9 —INTRRIOR VIEW. 


vitality, while groups of outbuildings, such coach 
houses and stables, which had become practically derelict 
are now being converted into modern commodious deposi- 
tones for the reception of motor-cars. 

The locality is rich in its water supply—innumerable 
torrents ever rushing headlong down the rugged slopes of 
the gigantic mountains which constitute the walls of this 
world-famous valley. 

The Swiss—practical people that they are—lose no 
opportunity nowadays of turning to account this vast 
source of natural wealth which lies so abundantly in thei 
midst. 


FIG 


as 


| 


Hence we find electric power stations springing up in all 
directions throughout this mountainous land, and the elec- 
tric fluid being transmitted over considerable distances— 
even to the most remote and secluded mountain village— 
both for motive and lighting purposes. 

Recently some Swiss electrical experts have been ex- 
ploiting the water resources along the fertile banks of the 
rapid-flowing river Reuss, with the result that an admirable 
power station has just been erected at Amsteg, not far 
from the entrance to the celebrated Madarana Tal valley. 

Fig. 1 is a view of the exterior of this station which is 
commodious, airy and well lighted. The end to the left 
forms the residence of the electrician-in-charge—Monsieur 


FIG. 3.—INTERIOR VIEW, SHOWING DUPLICATE DYNAMOS. 
Banninger—a courteous and capable official. Near the 
opposite end may be seen the line of pipes which conveys 
the water from a height of 3,000 ft. to the dynamo turbines. 
At this high elevation on an extensive plateau is con- 
structed an enormous reservoir into which is diverted all 
the streams, rivulets and torrents of a vast water shed, and 


which is capable of holding 260,000 cubic meters of water, 
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4.—SHOWING SWITCHBOARD. 


FIG. 


so that the supply is not likely to fail under the varying 
conditions of the seasons. 

ga The conducting pipes are 20 in. in diameter and are laid 
on solid concrete foundations all the way from the reservoir 
to the turbines. 

The force available from this enormous head of water, 
at the present time, 1s estimated at 5,500,000 h. P., and as 
it is intended to lay down a second line of conducting pipes, 
the force ultimately available, it is calculated, will reach 
the huge figure of 12.000.000 hs p. 

Figs. 2, 3 and 4 show the interior of the building. There 
are dcos colossal dyiramos_of the alternate current 
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tvpe the armatures of which are mounted on the same 
shafts as the turbines, The dvnamos were made by Messrs.. 
A. N. Brown, Boveri & € QM of Baden, near Zürich, 
and the turbines by Messrs. A. N. Thodor, Bell & Company, 
of Kriems, near Lucerne. 

Each dynamo under ordinary working conditions vields 
360 amperes, under a. pressure of 4,500 volts, at 365 revo- 
lutions and gives out a total efficiency of 2,680 kw. with 
a period of 42. 

Fiv. £ shows the switchboard mounted on an elevated 
Mum and provided with all the necessary apparatus 
for regulating and controlling the output of the respective 
dynamos, 

Electricity is distributed from this station all over the 
surrounding district, both for lighting and motive purposes, 
but the remarkable feature of the enterprise is that from its 
well-equipped dynamos the electric current is transmitted 
over a distance of some 45 miles to the well-known city 
of Lucerne. 

Six naked copper wires—each of 8 millimetres in diameter 

—are used for this transmission. These wires are carricd 
on wooden poles placed at intervals of 50 yards apart, 
everv lOth pole being replaced by a trellis standard, firmly 
imbedded in a concrete foundation, for the purpose of 
adding stability to the line. 

The poles for the most part run along the left bank of 
the river Reuss, and the electric current 1s transmitted 
under the enormous tension of 40,000 volts, whi h on 
reaching Lucerne is transformed down to 220 volts for 
lighting and 350 volts for motive purposes. 

The total cost of constructing the reservoir, laying down 
the conducting pipes, erecting the station and equipping 

same with complete electrical and hydraulic apparatus, 
including an electrically-worked cable trolley between the 
reservoir and the station 1s £125,000. 

Electricity is supphed for motive purposes at 30 cen- 
times (3d.) and for lighting at 35 centimes (34d.) per 
kw.-hour. 

The machinery runs night and day and the current is 
supplied and charged for by meter, not per lamp as in 
other parts of Switzerland. 

The enterprise is owned and worked entirely by a Swiss 
company and its efficiency, it must be observed, is highly 
creditable to all concer ned, both in its design and its in- 
stallation. The head office 1s established at Lucerne. 


ELECTRICITY IN MINES. 


Reckless Allegations in Committee on the Coal 
Mines Bill. 


Allegations of an annoying character were made 1n the 
course of the discussion before the Standing Committee of 
the House of Commons which is engaged with the new 
Coal Mines Rill. 

On Clause 6 (Electricitv in Mines) Mr. Walsh raised an 
amendment to Insert words, restncting the use of elec- 
tricity to those parts of the mine where safety lamps are 
not in use. 

Mr. Wadsworth advocated the total abolition of elec- 
tricity in mines, and pointed out there was plenty of evi- 
dence to show that 1t was a very dangerous element to 
introduce into fiery mines. 

Mr. Laurence Hardy thought the adoption of the amend- 
ment would lead to the withdrawal of safetv lamps from 
mines where they were not imperatively necessary. 

Sir Arthur Markham considered the proposal absolutely 
nonsensical. Jf it were carried nearly everv mine where 
pumping plant was overated electrically would have to be 
shut down. Jn South Wales such plant was to be found at 
many collieries. There was only one case on record where 
an electric spark ignited gas; and there had never been a 
case of ignition of coal dust in which gas had not been 
present. 

Mr. John Wilson said it was quite possible for a coal 
dust explosion to take place when no gas was present. 
The West Stanley disaster was entirely due to electricity. 

- Mr. Edgar Jones (Me tthyr) thought electricity should he 
used for signalling and lighting the bottom of the pit shaft 
but should be absolute Iv forbidden as a means of working 
haulage and coal-cutting machinery at the face. In the 
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steam coal collieries of South Wales its use for this purpose 
would be absolutely suicidal. During the mining boom in 
that part of the country a few years ago the profits were 
generally used to instal electrically worked machinery for 
pumping, ete., with sad results to the owners. The first 
colherv to do this soon began to clear out all its new 
machinery as fast as it could, and the manager told him 
there were short circuits and flashes of flame underground 
several feet in length, constantly happening. He was so 
appalled he cou!d hardly sleep at nights for fear of what 
would happen. He did not think the amendment would 
meet the desired object and he suggested that the Committee 
should content itself with laying down the general rule 
that where divisional inspectors considered the use of 
electricity was risky they should have power to forbid it. 

Mr. Brace (S. Glamiorgen) supported the amendment, 
and asked the Committee to agree to it asa general principle. 
They could then consider the question of exemption. 

The Solicitor General for Scotland said the clause pro- 
vided for the absolute prohibition of electricity where, on 
account of risk of explosion of gas or coal dust, its use 
would be dangerous to life, and power was given for the 
making of regulations with reference to the continued use 
of electricity. He did not think the amendment would 
carry out the object of the supporters, but would curtail 
the area of prohibition. 

Mr. Tom Richards (W. Monmouthshire) said electricity 
was much more dangerous than naked lights. Even in 
regard to coal dust, and its capacity for explosion they did 
not possess that knowledge, any more than they possessed 
it in reference to electricity, which was necessary to guard 
S up accidents. 

Mr. 3. Roberts said if the amendment were carried 
dinis would be swept out of every colliery where 
safety lamps were used and they were used in nearly every 
mine in the countrv. 

Mr. W. E. Harvey said there was a growing fear of 
electricity on the part of the miners. 

On a division the amendment was negatived by 26 
votes to 13. 

Sir Arthur Markham moved an amendment providing 
that the use of electricity shall be discontinued in any 
place of a mine or part of a ventilating district of a mine 
where the amount of inflammable gas in the air current 
exceeds one half per cent. or upwards until the air current 
is cleared. All he asked was that the use of electricity in a 
mine should be made subject to the same standard as was 
imposed in regard to naked lights. If the Committee 
accepted the amendment they must say good-bye to nearly 
all explosions in mines resulting from electricity. 

The Solicitor General for Scotland said the Government 
could not accept the amendment, so far as the use of 
electricity at the face of a mine was concerned. This pro- 
posal would practically mean prohibition not only in regard 
to all mines where safety lamps were used, but also in cases 
where naked lights were employed. The proposed condition 
would also be “practically impossible of enforcement. He 
suggested that the hon. member might leave the matter to 
be dealt with by regulation. 

Colonel Hickman said it was quite conceivable that 
improved appliances might be forthcoming which could be 
used with absolute safety in a mine, even on an electrical 
cutting machine on the face. 

Mr. Edgar Jones was afraid that if the amendment was 
carried it might give the managers of mines using electrical 
plant a sense of such sec urity as to make them careless. 

The amendment was carried by 15 votes to 12. 

Mr. Adamson moved an amendment providing that 
pending the result of arbitration proceedings, electricity 
should not be used in a mine or part of a mine in which the 
divisional inspector had raised objections to its use. 

The Solicitor General for Scotland thought the difficulty 
could be met by the insertion of a new sub-section providing 
that when any question arising under this section of the 
Bill had to be settled by arbitration: the owner of the mine 
should, pending the settlement of the matter, comply with 
the requirements of the inspector, subject to an appeal to 
the chief inspector. 

The amendment was, thereupon withdrawn, and the 
sub-section suggested by the Nolicitor-General was agreed 
to. 


The clause as amended was-then.added to the Bill. 


NÓI. 


THE ELECTRICAL ENGINEER, JULY 28 


, IOII. 97 


THE MODERN CENTRAL STATION. 


By Dr. C. P. Steinmetz. 


[The following abstract of a paper read by Dr. Charles 
P. Steinmetz at the twenty-eighth annual convention of 
the American Institute of Electrical Engineers at Chicago 
is transmitted by the New York correspondent of the 
ELECTRICAL ENGINEER. | 

Comparing the modern system of high-voltage three- 
phase generating stations, which supply power to a large 
city and almost to a state, with the system of low-voltage 
direct-current generating stations of old, we find, besides 
the vastly greater amount of power of the modern system, 
and correspondingly greater destructiveness of the power 
when beyond control, two essential differences: (a) The 
alternating nature of the power involves in the parallel 
operation of the generating stations, as required by economy 
and reliability, the problem of syrchronising, which did 
not exist with the direct-current stations. (b) While in 
the direct-current system the power which could be de- 
veloped at any point was limited bv the resistance of 
feeders and mains, and the limited power of the generators, 
and an accident any where in the system could not seriously 
involve the entire system, in the present system the maxi- 
mum power is available practically everywhere, and an 
accident or disturbance may be felt over the entire system. 
That is, the safety resulting from the locally limited power, 
and corresponding reliability, of the direct-current system, 
i8 not inherent in the modern high-power and high-voltage 
alternating system and before the operation of the present 
huge systems can be as safe and as reliable as that of the 
low-tension direct-current svstems was, means must be 
found to limit the power which can be developed in case 
of accident anywhere in the system, to a safe value, that 
is a value which would not seriously affect or endanger 
the operation of the system. 

The safety of the low-tension direct-current system 
against general disturbances caused by a local accident, 
such as a short circuit, was the result of the relativelv high 
resistance of circuits ; it was, however, paid for by a lower 
efficiency of distribution, resulting from the losses in the 
line, such as are no longer permissible in our modern large 
svstems, and if permissible, would not be feasible, as the 
distribution cables could not dissipate the power without 
self-destruction. However, due to the alternating nature 
of the power, voltage can be consumed in the modern 
systems by reactance, and the current limited thereby, 
without corresponding loss of power; and to make our 
modern high-voltage high-power systems as safe against 
local accidents, as were the low-tension direct- current 
systems, power-limiting reactances must in the former 
take the place of the resistance of lines, feeders and mains 
of the latter system. | 

The industry has been slow to realise the importance of 
reactance in giving safety and corresponding reliability to 
high-power generating systems. The reason was a pre- 
judice against reactances, which had survived from the 
early days of the single-phase high-frequency systems, in 
which the reactance in generators, lines and transformers 
had been the enemy which spoiled the desired voltage 
regulation. We are just beginning to realise now, that in 
the huge systems which use a large part of their power by 
svnchronous machines, as converters, frequency-changers, 
etc., reactance is not an enemy to regulation, but affords 
the most effective means of voltage regulation by phase 
control. 

A considerable amount of reactance is necessary for 
safety, to limit the possible local concentration of power, 
and for voltage regulation in systems containing synchron- 
ous machines, and also for the stability of the latter, as 
the parallel operation of synchronous machines, whether 
generators motors or converters, is possible only if the 
circuit between the machines contains considerable re- 
actance. 

In a station or group of stations of 100 to £00 megawatts 
generator capacity in high-speed turho-alternators—-and 
there are a number of such stations now in existence— 
with a momentary short-circuit current of thirty to forty 
times full-load current, the maximuryecurrent which could 
momentarily appear at a short circuit, the wsha Md 


correspond to form three million ,;^ ight mill _ 


a^ 


When opening such a short-circuit, the power at the open- 
ing break must pass from zero at short circuit to zero at 
open circuit, over the maximum momentary output of the 
generator, which is one-half the product of short-circuit 
current and open-circuit voltage, or from one and one- 
half to four million kw. It is obvious that no switching 
mechanism can be designed which can always be relied 
upon to open such power, and which at the same time is 
sufficiently small and reasonable in cost, to employ hundreds 
of them in the system, on the generators, feeders, ete. 
Hence the insertion of power-limiting reactance in 
generators, busbars, etc., becomes necessary for the safety 
of the system. 

The low-tension direct-current generators of old probably 
gave a momentary short-circuit current of three to five 
times full-load current, and at permanent short circuit 
loss their excitation. The modern high-efficiency turbo- 
alternator gives from three to five times full-load current 
on permanent short circuit, but nearly ten times as much 
momentarily. While the permanent short-circuit current 
is within safe limits of the mechanical and electrical strength 
of modern apparatus, the momentary short-circuit current 
is not, but, allowing for the advance in the art of machine 
design since the davs of the low-tension direct-current 
machine, a momentary short-circuit current of ten to 
twelve times full-load current would be within safe limits. 
This means increasing the self-inductive reactance of the 
generator to 8 to 10%, It can either be done by the in- 
sertion of external reactance, preferably in the phase leads, 
or by the design of the generator, or by both. Internal 
reactance of the generator of the required amount interferes 
with economical design, and has the disadvantage of offer- 
ing no protection in case of an internal short circuit which 
eliminates the generator reactance. The preferable method 
thus is to give the generator a reasonably high internal 
reactance (3 to 595) and insert additional reactance in the 
phase leads, of 4 to 695. These power-limiting reactances 
must maintain their reactance at short circuit. Thus, if 
iron is used in them, the densities must be so low that 
saturation is not reached with the short-circuit current. 
With a 4 to 6% reactance, this limits the iron density to 
B =500 to 1,000, and as such low densities can far more 
economically be produced in air, the power-limiting re- 
actances are ironless reactances. Where step-up trans- 
formers or auto-transformers are used, they can be designed 
to afford the required external reactance. | 

Even when limiting the momentary short-circuit current 
of the generators to ten times full-load current, with the 
parallel operation of a system of several hundred mega- 
watts generator capacity, the momentary short-circuit 
power would still approach millions of kilowatts. It, 
therefore, becomes necessary in these large systems, either 
to operate the system in a number of separate sections, or 
to sectionalise the busbars by power limiting reactances. 

The former is frequently done, but appears to me a 
temporary expedient only, and economically impracticahle 
as a permanent condition of operation. When limiting the 
generator capacity per section to a maximum of 60 mega- 
watts, three or four sections would be required in some 
of the existing systems. As this means a partially loaded 
generator in every section, a larger total generator capacity 
is required, and a lower economy of operation results, than 
with parallel operation of the entire system. Furthermore, 
reliability would require to supply every sub-station from 
severz] sections, and this would necessitate to sectionalise 
also every sub-station on the alternating side, and would 
thereby lower the economy of the use of feeders and sub- 
stations. The necessity of providing means of throwing 
sub-station apparatus from one section to another section, 
in case of accident to one section, complicates the method 
of control and introduces the danger of accidentally con- 
necting together in the sub-station feeders coming from 
different sections and out of synchronism with each other, 
with the result of a short circuit between two sections. As 
the complication of control would usually make it imprac- 
ticable to carry feeders from more than two sections into 
a sub-station, the reliability. of service. would be lower 
than in paral’! operation, when important sub-stations 
could re iy d “fom three or more power houses. 
Thé'loss of econom, — d of reliability, and the complication 
of control of the system increase sé rapidly with the in- 
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creasing number of separate sections that it appears to me, 
that the only feasible method which permits unlimited 
extension of the system without any increase of danger 
and complication, is the parallel operation of the entire 
system, on a single ring bus, which 1s divided into sections 
by power-limiting busbar reactances. 

These reactances must be large enough to limit the power 
which can flow over them, so that in case of a short circuit 
on one section, the adjoining busbar sections are only 
moderately affected, the further busbar sections not affected 
atall; at the same time, the reactances must be sufficiently 
low and of sufficient capacity, so that any amount of 
current, which during a change of load a busbar section 
may draw from the adjoining busbar section, can be 
safely transmitted over the reactance without any voltage 
drop, by a slight phase displacement between the adjoining 
busbar sections. With a capacity of 50 to 60 megawatts 
per section, a permanent carrying capacity of each busbar 
reactance, of two megavolt-amperes, at fifteen-degree 
displacement, and a power limit, in case of a short circuit 
on one section and full voltage on the adjoining section, of 
40 megavolt-amperes appears at present the best com- 
promise. : 

In the low-tension direct-current system, the effect of a 
short circuit in a feeder-—if not extremely close to a generat- 
ing station—was limited by the resistance of the feeder. 
With the modern high-power alternating system, the 
feeder resistances are very low, and a short circuit in a 
feeder is almost a short circuit on the busbar. While 
generator reactances and busbar reactances greatly limit 
such a short circuit, there still remains the disadvantage, 
that nothing limits the power which is available locally on 
& feeder, below that available on the busbar to which the 
feeder connects, and in this respect the modern system 1s 
inferior to the old'low-tension direct-current system. The 
safest method would be to limit the available short-circuit 
power of every feeder by reactances at either end of the 
feeder, in the generating station and in the sub-station. 
This method which would make the modern high-power 
system as safe as the former low-tension direct-current 
system, has not yet been considered, since unfortunately 
the development of the alternating part of the present 
system has started from the experience of the small alter- 
nating systems of old and not from that of the low-tension 
direct-current system, and in the former, the limited power 
of the generating system, combined with the relatively high 
reactance of the overhead feeders, made power-liuniting 
reactances in the feeders unnecessary. Instead of hmiting 
the power, automatic circuit-breakers are provided in the 
feeders which instantaneously cut off the feeder in case 
of short circuit. This method has been very successful, 
and with the limitation of power by the reactances in bus- 
bars and generators, appear sufficiently safe, but still has 
the disadvantage of momentarily exposing the busbar 
section and the feeder switches to the shock of short 
circuit in case of a failure of the feeder. and it may thus 
well be considered whether a safer way of operation would 
not result from limiting the power of the feeders by re- 
actances. l 

Of the synchronous reactance of an alternator, essen- 
tially only the true or self-inductive component comes in 
consideration in synchronous operation, as the armature- 
reaction component is usually too slow to exert itself. In 
steam-turbine alternators, the self-inductive armature 
reactance is very low, frequently only 2 to 3°4; however, 
the armature resistance is a fraction of 1%, and when 
connected to the same busbars, synchronous operation of 
such generators is satisfactory. A few per cent. of resistance 
between the turbo-alternators, as may exist when operating 
two power houses together over a tie-line, makes syn- 
chronous operation unstable or impossible without the 
insertion of à corresponding amount of reactance. 

Parallel operation of synchronous machines thus requires 
reactance in the circuit between the machines. It is 
further required, however, that the combined effect of 
resistance and reactance, that is, the impedance of the 
cross circuit, is sufficiently low to allow a large enough 
current to flow to keep the machines together against any 
tendency which separates them, as 7 “tw of the 
driving power, slightly different sp. ^ jastment ofghe 
engine governors, etc. That is, the possible cross currei 
between the machines must be comparable in magnitud: 
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with their full-load current. This, however, is frequently 
not possible in the parallel operation of power houses 
distant from each other, over tie-lines. The capacity of 
the tie-lines between big power stations would economically 
be proportioned to the required exchange of power, and 
thus usually would not be suflicient to pull the two stations 
together into synchronism. 

Here, then, another new problem arises which was not 
met previously in synchronous operation of alternators : 
the engine or turbine speeds of the two stations must be 
controlled, independently of the alternators, so as to be so 
closely the same under all conditions as to require a very 
small synchronising power between the alternators, to pull 
into step and remain in step. That is, as we may express it, 
the prime movers must be synchronised. While this had 
not been done before, it is a mechanical problem, which 
electrically can be solved without serious difficulty, for 
instance, by controlling the governor in the steam supply 
by the power exchange between the stations, in combina- 
tion with sufficiently powerful dash-pots, to guard against 
governor hunting. 


AUTOMATIC TELEPHONE EXCHANGES. 
We are informed by Major W. A. J. O'Meara, C.M.G., 


Engineer-in-Chief to the, General Post Office, that “ as a 
result of visits recently paid to America by the Engineer- 
in-Chief and other headquarter officers of the Post Ofhce 
the Postmaster-General has decided to introduce ex- 
perimentally into this country some of the systems of 
automatic exchange working which are now installed in 
several cities of the United States. Three or four different 
systems are in use in America and these have all been 
investigated both in their electrical and economic aspects 
in that country. The automatic system represents a radical 
departure from the existing general method of exchange 
working and it is felt that in order to keep abreast of tele- 
phone progress the time has arrived for giving these systems 
a practical trial in Great Britain. The mechanical and 
electrical problems involved have now to a great extent 
been satisfactorily solved and it remains to be decided 
whether such systems will be economical and further 
whether they will be popular with the British public. 
Negotiations are now in hand for the mstallation of an 
automatic exchange on the * Strowger ° principle at Epsom, 
and for another on the '* Lorimer’ system at Caterham. 
Each of these exchanges will be equipped with about 500 
lines at the outset and will probably be installed within 
the next six or eight months. The exchange serving the 
official departments at St. Martins le Grand is also to be 
converted to the automatic system, and will include about 
400 lines. 

“ The development of “ semi-automatic’ exchanges is 
also being closely watched. These exchanges utilise the 
ordinary type of subscriber's telephone, as used on the 
existing common battery manual exchange system, and 
the method of working 1s identical so far as the subscribers 
are concerned. 

* The installation of a trial exchange of the semi-auto- 
matic type would merely test the efficiency of the exchange 
apparatus and would give no information as to whether 
the public is prepared to accept, and successfully operate, 
the full automatic system of working. The experimental 
equipments about to be installed are expected to yield all 
the information necessary to determine the future policy 
of the department.” 

It is announced that in these equipments, after the sub- 
scriber has automatically secured the subscriber to whom 
he wishes to speak, the line is automatically cleared after 
the conversation is finished ; all apparatus is restored to 
the normal working condition by the replacing of the 
receiver on the hook. A subscriber's instrument on an 
automatic telephone system is fitted with a movable disc 
containing 10 finger-holes ; these holes are numbered from 
0 to 9, and any number is made up by inserting the finger 
in the holes that go to make up the number wanted and 
pulling the dise round each time until it reaches a stop, 
when it returns to the original position. Junction work is 
practically eliminatedg, The ringing of the called subscriber 
Is antena tic: £I lef grimetered or registered, and arrange- 

Te dd, ja inregistered calls when talking to 
wills, etc. : 
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The Future of the Electric Meter. 


BY A. T. 


To an electrical supply company, the capital expenditure 
on meters, the relatively high allowance necessary for 
depreciation on them, the losses incurred by their use, and 
the cost of maintenance, are very serious items from a 
financial point of view. 

The realisation of this fact has not been confined entirely 
to the engineers of the supply companies, and the manu- 
facturing companies are assisting in the endeavours to, if 
not entirely remove the evil, at least to reduce it sub- 
stantially. | 

But there are two sides to the struggle. The manufacture 
of meters like most other industries, is a profit-making 
concern, and the saving effected by the supply company 
by not using meters, as has been suggested, would mean a 
corresponding loss to the manufacturers. Now each is 
striving to realise this profit, and thus between them there 
is antagonism of interest but mutuality of object. It is 
evident that both cannot attain their ends, and either the 
one or the other must suffer. Experiments are now being 
tried to reveal circumstances which shall be the deciding 
factor in the struggle for the mastery. And what is the 
results of these experiments ? 

We read of a certain enterprising engineer who concocted 
a scheme whereby workmens' dwelling-houses have been 
supplied with electricity for lighting purposes at a uniform 
charge of 6d. per week. In the case under consideration 
12 dwelling-houses were supplied, for which only one 
meter was required, the company charging according to 
the registration of that meter. The engineer reports : 
** The result of this experimental lighting has undoubtedly 
shown that under the above conditions (see “ Electricity," 
November 11, 1910) the cost of electric lighting in work- 
men's dwelling-houses need not be an obstacle to its 
general adoption." 

But it also shows more than this. No doubt many 
engineers would hesitate to grant a meterless supplv 
directly to the consumers, on account of the fact that 
many people use light with a certain amount of restraint 
while they know that downstairs in the cellar there is a 
recorder whose figures are daily increasing, but who would 
become quite careless and indifferent if no such mechanism 
existed. Landlords too, would be unwilling to take such 
risks. 

Doubtless there is good ground for this reluctance on 
their part, but where workmens’ dwellings only are con- 
Edel it appears that the regularity of their hours not only 
make meterless supply possible, but almost desirable. 

There are, however, many points that require considera- 
tion before taking such a large step. For instance, it is a 
well known fact that all classes in London keep much later 
hours than the people in some of the smaller provincial 
towns, and where 6d. per week would result in a profit in 
a relatively small town, it is probable that a considerable 
loss would be incurred at the same price in London. 

Again, the cost of generating would not permit it in some 
places. Take asa typical PE the town of Bourne- 

mouth; itis quite evident that the supply company there 
could not grant a meterless supply to any dwelling at 6d. 
per week. 

The above are two instances of the difficulties to be 
encountered when drafting a scheme for meterless supply, 
but there are many others far too numerous to mention 
in a short article of this description. 

On the whole the writer does not anticipate a great 
future for supply without meters, unless the landlords of 
houses and flats will be prepared to take great risks (which is 
an extremely unlikely occurrence), and also be prepared to 
pacify dissatisfied tenants, a very difficult undertaking for 
a man with little or no electrical experience. 

And now we ask ourselves, what are the manufacturing 
companies doing to help the engineer of the supply com- 
pany out of his troubles ? 

Firstly, there is the introduction of the hour meter, a 
very cheap meter to buy and one with practically no work- 
ing loss. but there are other ways, perhaps indirectlv, and 
perhaps with?selfish ends. 


BULLEN. 


Some time ago the writer was in conversation with an 
official of one of the large manufacturing companies and 
elicited the fact that this company was prepared to accept 
old meters in part payment for more modern ones supplied 
by that company. For every new meter ordered, one old 
one would be accepted and an allowance of say 5s. made, 
thereby reducing the price of the new meter by at least 20%. 

Of course, there are difficulties in the way of this system 
of exchange. For example, old meters cannot always be 
removed from stock, although their useful life has long 
since ended. 

Keen competition among the manufacturing companies 
is, however, doing much to reduce the capital expenditure 
on meters, and (to give one example) an A.C. mduction 
meter which a few years ago ed not be purchased for 
less than £2, can now be secured for about one-half of the 
price. 

“ But," you may ask, “is the cutting of prices con- 
ducive to efficiency " ? It is usually not, and perhaps with 
certain types of electric meters it is not, but on the whole 
it cannot be disputed that the reduction in price has been 
accompanied with corresponding improvements in meters. 
The improvements are chiefly mechanical, although the 
electrical design alters occasionally. Now, experience 
shows that the faults that develop in meters are mostly 
mechanical; it is of comparatively rare occurrence that à | 
meter has to be scraped through electrical failure. If 
then, improvements are continually taking place in the 
mechanical construction of meters, surely the time will 
come when a guarantee of accuracy for a considerable 
period can be given. It is not an out-of-the-way demand 
to ask for a guarantee for at least five years when buying 
& watch, and before long manufacturers of electric meters 
will be prepared to give similar guarantees with their 
goods. 

Here then is another way in which the manufacturing 
element in the electrical industry will be, perhaps uncon- 
sciously helping the supply element. With longer guaran- 
tees less money will have to be expended on maintenance 
and this alone means a considerable sum annually to some 
supply companies. 

How then will this conflict end? What will be the 
future of the electric meter ? Will it become extinct, even 
as the fire among the thorns? No; not this; but its 
future will be very different from its past. Its lease of 
useful life will be longer, its prime cost less. In numbers it 
will still go on increasing, but above all, in accuracy it will 
reach an almost mathematical precision. 

Manufacturing firms and those workmen employed in 
the meter industry, need have no fears for the future. for 
the electric meter like its gas colleague is here to stay. 


ASSOCIATED MUNICIPAL ENGINEERS. 


The Associated Municipal Electrical Engineers (Greater 
London) held their annual general meeting at the Institu- 
tion of Electrical Engineers on July 5, and the following 
executive officers were appointed for the session 1911-1912 : 
President: Mr. W. C. Tapper, Stepney ; Vice-Presidents : 
Messrs. F. A. Bond, Battersea, L. L. Robinson, Hackney, 
and A. H. Shaw, Ilford ; Hon. Treasurer: Mr. G. G. Bell, 
Hammersmith; Hon. Auditors: Messrs. J. G. Bruce, 
Willesden, and E. Calvert, Finchley; Hon. Secretary : 
Mr. Norman Staniland, Hornsey ; Council: Messrs. S. W. 
Baynes, St. Pancras; J. H. Bowden, Poplar; H. H. 
Couzens, West Ham; C. S. Davidson, Barnes; A. J. 
Fuller, Fulham; F. Hil, Hammersmith; W. Innes, 
Poplar; €. Newton Russell, Shoreditch; P. E. Rycroft, 
Heston; E. Sayer, Hampstead; A. H. Seabrook, St. 
Marylebone; and W. C. Ullman, East Ham. 


The Jenaer Elektrizitatswerke, A.G., which belongs to 
the Eisenbau Gesellschaft Becker & Company, G.m.b. H., 
made a net profit of 131,228 marks in 1910, and pays 7% 
on the capital of 1,200,000 marks. 
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.9) Electrical Progress at Home and Abroad. 


YORKSHIRE NOTES. 


Progress of the Bradford Tramway Undertaking— 
A Record Year. 


The city of Bradford tramways undertaking has often 
been referred to in quarters external to the city as a model 
of administrative excellence. The thirteenth annual report 
which has just been issued over the signature of the General 
Manager, Mr. C. J. Spencer, A. M.I. E.E., fully bears out the 
tributes which have been paid to the ability and foresight 
which have characterised the management of the enterprise. 
The tramways Committee for the current year consists of 
the Rt. Hon. the Lord Mayor (Councillor Jacob Moser, 
J.P.), Councillor Enoch Priestley (Chairman), Councillor 
S. C. T. Neumann (Deputy Chairman), Aldermen James 
Freeman and David Milner, and Councillors John H. 
Barraclough, John Brown, Arthur Davy, Edward Fattorini, 
Chas. A. Glyde, John Anthony Guy, Joseph Hayhurst, J.P., 
James Hill, J.P., Ormond: Holden, William Leach, John 
Lund, Eckersley Mitchell, John Henry Palin, Thos. Sowden, 
J.P., Henry Stead, Geo. Wilkinson, J.P., and J. B. Wilkin- 
son, and that these gentlemen have done well, ample 
testimony is afforded by the report referred to. It 15 worthy 
of note, at the outset, that to the end of this year, some 
£72,000 will have been handed over out of the net profits. in 
relief of rates—in itself a ren ark able achievement. In 
addition the reserve and renewals fund now stands at the 
substantial figure of £50,244, and £304.269 have been 
applied out of the sinking fund towards the extinction of 
debt. There are at the present moment 237 cars in operation 
and the population served is approximately 337,000. They 
make an average number of 157 journeys per head per 
annum, pay an average fare of L:161d. and contributed to 
the revenue of the enterprise in the year under notice the 
sum of £270,965, of which the gross or trading profit was 
£94,963. Out of the total revenue the accounts sliow that 
working expenses (64:0495) absorbed £176,001. interest 
charges £21,200, repayment charges and sinking fund 
£30,694 and reserve and renewals fund £19,574. The rent of 
leased lines figures for £4,136, and the balance of £20,000 
has been allocated in rehef of rates. The total borrowing 
power sanctioned was at March 31 £1,269,568. and this 
power has been exercised in respect of a sum of £152,818, 
leaving unexhausted powers to the extent of £336,690. 

Summing up his analysis of the accounts, Mr. Spencer 
observes that the successful trading results of the last two 
years have, he thinks, convinced both the publie and the 
Council that the department is in a sound financial con- 
dition. '" The position to date is that we have repaid or 
have accumulated sums to repay a little more than a third 
of the total mortgage debt of the concern. The revenue of 
the department has been steadily increasing for years, and 
the expenditure lias not incre: ased at anything like tlie same 
ratio. Heavy renewals have been made to the permanent 
way out of the renewals fund and notwithstanding the con- 
siderable sums allocated to the relief of rates. which up to 
date amount to £72.000 (including £22,000. which it is 
proposed to take from this vear's urpis. the reserve fund 
stands at a higher figure (namely, £50.240) than it has done 
before. The advent of the railless trolley system, powers for 
which were obtained in 1910, following as a result of a visit 
of a deputation of the committee to the Continent will, I 
am sure, open up a new field for extension purposes. By 
means of this system routes can be equipped and operated 
without loss to districts which at present have no means of 
transit.” 

Meanwhile it is to be noted that so far as the emplovees 
of the department are concerned, the wages and service 
conditions have been placed on a basis whic ‘h appears to be 
giving mutual satisfaction, During the year under report 
advances of a farthing and a halfpenny per hour have been 
granted according to length of service, but the guiding 
principle has been that of individual merit. Mr. Spencer, in 
a report to the committee on the general subject of increases, 
pointed out that many men in the service do their duty ina 


conscientious and efficient manner, and such men in his 
opinion. were worthy of recognition, as compared with the 
man who, whilst managing to just keep his job, does his 
work more or less indifferently. The current consumption 
figures show that certain men, due to the manner in which 
they drive their cars, are costing from Id. to 2d. per hour 
more in consumption of current than others. Then, again, 

“some conductors by close attention to duty, courtesy, 
civility and care fulness, succeed in avoiding accidents to 
passengers, and by encouraging passengers to travel on the 
cars, are certainly worth more than others who may have 
been in the service quite the same length of time. The same 
remarks are true even in a stronger sense, in the case of 
inspectors and other administrative officers, who by their 
strict. attention. to duty make themselves very valuable 
servants of the Corporation." Mr. Spencer therefore asked 
the committee, when considering proposals for advances, 
to recognise that all the men in the service are not of equal 
value, and that whilst a man may have succeeded in keeping 
his job for a number of vears, that may mean that he has 
only been able to observe the minimum requirements of 
efficiency, and he suggested that the object of increased pay 
and other inducements for betterment should be educative. 

" [f increased pay can only be got by efforts towards higher 
efficiency, then both employer and employee would ulti- 
mately benefit." The guiding principle, therefore, is that of 
the human equation, and that its adoption has been highly 
successful is shown by the fact that for the three months 
ended March 31. 1910, the current. consumption on the 
whole system worked out at 1-98 units per car mile, whereas 
for the three months ending March 31, 1911, the consump- 

tion was P88 per car mile, a reduction of pom Fhe 
general result of the advances and holiday concessions will 
be an increase of expenditure to the tune of between £41,000 
and £5,000 per annum, but “© the effect. of the scheme of 
advances," savs the general manager, “ has been highly 
satisfactory. and exceeded my utmost expectations. 


AUSTRALIAN NOTES. 


Three-phase High-tension Systems— Mr. Strickland’s 
Paper on the Earthing of the Neutral. 


At the meeting at Sydney of the Electrica] Association of 
New Nouth Wales, Mr. T. P. Strickland, in the course of a 
paper on three-phase high-tension systems, dealt with the 
lack of agreement among English electrical engineers with 
regard to the advisability of earthing the neutral, and 
briefly sketched Australian. practice in this regard. Mr. 
Strickland limited the scope of his paper to the earthing 
of the neutral points of generators in systems in which 
three-phase generators transmit power by underground 

cable to sub-station. Passing over those advantages g ined 
by earthing the neutral, which practically apply only in 
the ease of overhead transmission lines, viz., the prevention 
of abnormal static induction on adjacent conductors, the 
equalisation of the condenser currents in each phase, and 
the possibility of using the ground as a working conductor, 
the most obvious advantage to be obtained, said Mr. 
Strickland, is the limiting of the voltage between any one 
phase and earth, in a three-phase system, to 589, of the 
line voltage, or rather, fixing it at this figure; for under 
ordinary circtunstances in a balanced three- phase system, 
even with a free neutral, the three-phases stand at the same 
potential in regard to earth. In an overhead transmission 
svstein, operating at 100,000. volts between lines, the 
insulators would, if the neutral were not earthed, have to be 
designed. to withstand full line potential, whereas with an 
earthed neutral the normal effective voltage could not 
exceed 58,000 volts; and the saving in the cost of insulators 
for the same factor of safetv ander normal conditions 
would be quite material with insulators of the pin type. 
Tn underground calle systems, operating at the ordinary 
potentials of 6,600 and 11,000 volts, it appears to be a 


THE ELECTRICAL ENGINEER, JULY - 28, 


matter for discussion whether there is any material gain 
by the reduction in the thickness of insulation rendered 
possible by earthing the neutral. 

It is open to question whether the factor of safety against 
breakdown in paper insulated cables as ordinarily manu- 
factured is not so great that it is not worth while spending 
any extra money on increasing it. Abnormal voltages are 
not usuallv of long duration, and, as is well known, oiled 
paper, or indeed any insulating material, will withstand 
momentarily a much greater voltage than will serve to 
break it down if applied for some time. The high-tension 
cables of the Sydney tramway system are, after being laid, 
tested at three times the working voltage for 30 min., and 
the few faults which have been discovered under the test 
have taken generally about 20 min. to develop, and even 
these faults have occurred only at places where the cable 
has been slightly damaged. 

It may he said that, apart from two or three faults 
caused bv picks wielded bv one of the men who are alwavs 
digging up the streets. and one caused by a ship’s anchor, 
all the breakdowns of the Sydney high-tension cables 
under ordinary operating conditions. have occurred as the 
result of admission of moisture either at a fiulty joint, or 
through a hole made in the sheathing by our friends, the 
white ant. In such cases any practicable increase in the 
thickness of paper would merely have deferred the evil 
hour, possibly long enough to have allowed the fau't to be 
discovered by the. periodical test, or, if indicated at once 
hv a ground detector, to be removed before a burn-out 
results. This is in line with experience elsewhere. 

Inasmuch, however, as an earth on one phase of a 
svstem operating with an earthed neutral results in a short- 
circuit, the first indication of an earth on such a svstem 
will be the opening of the oil circuit-breakers, and the 
throwing out of service of the whole, or a portion of the 
system. This constitutes the main disadvantage of the 

earthed neutral on a high-tension system, in that it is not 
possible to anticipate trouble by testing the feeders or by 
the use of a ground-detector. 

It has been claimed by advocates of earthing that an 
earth on one ler is inv: riably followed by a short-circuit, 
even when the neutral is insulated, and that, therefore, 
earthing the neutral cannot increase the number of short- 
circuits. 

That this statement needs some qualification is shown 
by cases which have come under notice in connection with 
the high-tension feeders system of the Sydney Tramways. 
Shortly after this system was put into service, a weekly 
test of the J.R. of the cables was instituted, and on the 
first test an earth was discovered on one leg of No. 12 
feeder. It is impossible in this case to state what time had 
elapsed from the first admission of moisture to the dis- 
coverv of the fault but, as the cable was dead-earthed, it 
must have been some hours, and may have heen days. 

In another instance the existence of a fault on the cable 
svstem was suspected from the action of the surge arresters 
at the power house and sub-stations. As many of the 
feeders as could be taken out of service were cut out and 
tested without the fault being discovered. The fault was 
subsequently located on one of the feeders to the city sub- 
station, wlich could not be shut down until after mid- 
night, or over 12 hours after the arresters starting sparking. 
In this case the fault was the result of the admission of 
moisture through a hole made in the lead sheathing by 
white ants. 

The New York Edison Company uses an electrostatic 
ground-detector with alarm bell relays, and also a special 
selective relay designed by its engineers. This device 
consists of a coil wound on a ring-shaped iron core sur- 
rounding the sheathing of the three-phase feeder cable : 
the coil is connected to a relay arranged to operate an 
audible or visual signal, or both. This coil constitutes the 
secondary of a current transformer, of which the primary 
coil is made up ot the three cores of the feeder cable. If 
there is no earth on the feeder, the sum of the currents 
on the three cores is zero at every Instant. If an earth 
occurs on one leg of one of the cables, the capacity current 
of the corresponding phase is Zero, and the capacity currents 
of the two other legs of all feeders must pass from the 
sheathing to the third bus-bar through the fault. In 5 out 
of the 12 faults occurring on the New York Edison system 
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in 1908, the selective relav gave its indications long enough 
in advance to enable the bperator to clear the defect before 
a short-circuit occurred. - .:7.- 

Two faults have occurréi.oa the Sydney Tramway 
high-tension feeders since the mstallation of an earth- 
detector at Ultimo, one due to the admission of water at a 
joint, and the other due to white ants, In the former, the 
earth-detector was seen to indicate à fault 1 min. before 
the oil-ewitch opened, while in the latter case no indication 
was noticed on the earth-detector before the short- cricuit 
occurred. ee 

It is interesting to note that the advocates ci, rarthing 
the neutral generally appear amongst the engincets of 

systems operating with the neutral. earthed, whilst. ‘the 
engineers of systems operating with a free neutral are just 
as much convinced that their freedom from serious trouble 
is due to the fact that they are operating without any earth 
on the high-tension system; consequently, it 1s rare to 
find a case in which a change has been made from one 
condition to the other. The most notable exception to this 
tule is the case of the Interborough system in New York, 
which was originally laid out with a free neutral, and was 
so operated for about 33 years. In consequence, however, 
of one or two very serious breakdowns of plant and feeders 
arising from surges occasioned by faults in the high-tension 
feeders, it was decided to earth the neutral through a resis- 
tance. While the number of cable faults has not been 

materially decreased, the trouble arising from such faults 
has been much reduced, and the results of the change are 
regarded as very satisfactory. 

In dealing with this subject it is important to consider 
the question of the arcing ground. In a three-phase system 
operating with a free neutral at 6,600 volts between phases, 
the voltage between any leg and the earth is about 3,800 
volts. If, then, owing to defective insulation at any point, 

a spark starts between one leg and the sheath, an arc is 
fanned through which the charge on that leg flows to earth 
until its potential i is reduced to that of the earth, when the 
arc ceases ; meanwhile, the potential of the other two legs 
rises to the full potential from earth. On the cessation of 
the arc the conductor is disconnected from earth, and its 
potential again rises to its normal value, or even higher, 
while the potential between the other conductors and earth 
decreases. The weak spot in the insulation will again break 
down, and the cycle of operations is repeated, so that there 
is an oscillation of the whole system at a frequency depend- 
ing on the constants of the system and the conditions of 
the are. 

In a large system in which the electrostatic capacity of 
the cable system is of some magnitude, the arc is shunted 
by the capacity between the conductors and earth, and so 
tends to be oscillatory, and thus to produce high frequency 
disturbances in the system. Owing to the limited energy 
in the are on a system ‘with a free neutral, such disturbances 
are not directly destructive, but may, by their continuance, 
break down some part of the insulation, and so cause a 
short-circuit, or may produce extreme potential by reson- 
ance effects, as explained later. 

Some short-circuits do not, necessarily produce dangerous 
potentials. The essential condition is that the arc shall be 
extinguished when the current 1s at or near its maximum 

value ; this will occur if the are is unconfined or shunted 
by a considerable capacity. When, however, the arc occurs 
in a confined space, the metal vapour cannot escape, and 
forms a conducting path, which continues to pass sufficient 
current to prevent a dangerous rise in potential This 
appears to constitute a strong argument in favour of laying 
cables on the solid system, rather than in ducts. 

From what has been said, it will be evident that if it be 
decided to earth the neutral point of a high-tension system 
with underground cables, it is generally advisable to use a 
resistance in the earth connection. The resistances may be 
arranged in various ways; they may either be placed 
between each generator and an earthed neutral bus, or 
between a neutral bus and earth, or a combination of both 
methods may be used. 

Hf a resistance be used in the earth connection of each 
generator, the current flowing to earth in case of a fault 
will obviously depend upon the number of generators in 
service, and will therefore generally be greater than the 
value necessary to operate the highest circuit-breaker on 
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oe 
the system, assuming, of course, that overload relavs are 
not used on the generator oilsswjtches. This objection can 
be overcome by having on]¥-rfe‘gencrator neutral earthed 
at one time, by inserting. £n oil-switch between each 
generator neutral and "the earth bus, at some additional 
complication and ex pns? If, to avoid this, the resistances 
between the genefator neutrals and the bus are omitted, 
and a single resistante used between the latter and earth, 
trouble may b*, experienced from the effects of cross- 
currents between the generators, due to harmonics. Con- 
sideratidu'tQust therefore be viven to the effects of such 
harmonia: 

The-*phase displacement between the electro-motive 
feces" generated in the three windings of a three-phase 

"*uenérator is 120°, and the phase difference between their 
third harmonics is therefore 360°, that is to say, the third 
harmonics are in phase with one another. This will be clear 
on drawing a diagram of the three waves and their com- 
ponent harmonics. It will also be clear that in the electro- 
motive force between the terminals of the generator there 
can be no third harmonic, since the harmonics in the 
component e.m.f. waves cancel one another: there is 
therefore no third harmonic in the current flowing in the 
line unless a return circuit 1s provided to the neutral point 
of the generator. Such a return circuit is provided if a 
second generator, having different third harmonics, 1s 
running in parallel with the first, with the two neutrals 
connected ; and since in identical generators owing to 
differences in excitation the third harmonics on the cor- 
responding legs may differ in intensity on phase or both, a 
heavy current may flow in the neutral connection between 
the generators, a current of one-third the value flowing in 
each leg of the two generators. Differences of excitation 
between identical generators connected to the same busbars 
are, of course, most pronounced at the instant of paralleling, 
for the incoming machine has its no-load excitation, which 
is less than that of the running machine by the amount 
required to compensate for armature reaction. It is there- 
fore just after synchronising that cross-currents due to 
harmonics will be most noticeable, and they will be greater, 
the greater the number of generators in service, as the 
impedance in the circuit of the circulating currents is then 
less owing to there being a number of circuits in parallel. 

If a generator having a pronounced third harmonic in its 
e.m.f. wave is operating with its neutral earthed, and 
supplying a system of underground cables of appreciable 
capacity, a single-phase current of triple frequency will 
flow from the star point through the three phases in parallel 
and across the capacity of the cable system to the lead 
sheathings, and so back to the neutral. The potential of 
the svstem will thus alternate above and below the earth 
potential at the frequency of the harmonic. In this wav, 
without any increase above the normal in the voltage 
between the three phases, the potential of the whole 
system may differ from that of the earth by much more 
than the normal value of 589, of the line voltage. The 
difference of potential between the svstem and earth may 
be kept within reasonable limits by inserting a resistance 
in the circuit of the third harmonic, i.e., between the 
generator neutral and earth. [t is very important that this 
resistance should be non-inductive. The condition for 
resonance is that the value of the capacity reactance should 
be approximately equal to that of the inductive reactance 
at the frequency of the current flowing in the circuit, as 
when these values are equal the current flowing is limited 
only by the resistance in circuit. Ordinarily the reactance 
of the generator windings is too small in comparison with 
the capacity reactance of the cable system to give rise to 
resonance at normal frequencies, though resonance may 
occur at the higher frequencies arising from an arcing 
fault. Where the capacity of the cable svstem is large, the 
use of an inductive resistance in the neutral connection 
may, however, easily produce resonance at frequencies of 
the lower harmonies. 

There seems to be little doubt that the best practice is 
to have only one generator earthed at one time, and that 
through a non-inductive resistance. This mav be accom- 
plished by connecting the star point of each generator 
through an oil-switch to a neutral bus earthed through a 
suitable resistance; with this arrangement it would {be 
necessary in operation to see that the neutral switch was 


closed on only one of the operating generators ; the opera- 
tion of these switches might be overlooked by the switch- 
board attendant, and the expense of having an additional 
switch—necessarilv of the remote control type—for each 
generator is material. A cheaper, but less flexible method, 
and one open to the same objection as the first in regard 
to possible oversight on the part of the attendant is to 
choose, say, two generators, one of which would normally 
be in service at all times, and instal switches on the neutral 
connections of these machines only; this method is ob- 
viously not applicable to a system having a large number 
of generating units. The best arrangement so far devised 
appears to be that installed at Greenwich, and described 
by Mr. Rider in his paper on the electrical svstem of the 
London County Council Tramways. 


GERMAN NOTES. 


A Warning Service—The Lamp Trade—Singing Arcs— 
Electric Traction. 


The Royal Prussian Aeronautical Observatory at Linden- 
berg has instituted a service mainly intended to warn 
aviators against dangers from thunderstorms. The approach 
of a storm is always announced by effects on telegraphic 
and telephonic apparatus, and in order that airmen con- 
templating a flight may be informed of its probable course 
and extent the Prussian Post Office has, at the request of 
the Observatory, established 18 offices from which special 
information as to electric disturbances is to be communi- 
cated to the Observatory. The positions of these 18 stations 
are chosen so as to enable the Observatory to infer the 
probable time of the storm and also the area over which 
it will prevail. Five hundred other observers will co- 
operate, and every facility will be given at provincial 
telegraph offices for the immediate dispatch of their in- 
formation. The Observatory will telephone its forecasts 
to all places where they may be required. In view of the 
great dangers which aviators undergo through thunder- 
storms this service will no doubt save many lives. 


German Lamp Trade. 


In 1910 Germany imported 74 tons of electric lamps and 
exported 1,978 tons. In the six months November, 1910, 
to March, 1911, Germany manufactured 13,900,000 carbon 
filament lamps, 17,000,000 metal wire lamps, 253.000 
Nernst lamps and 2,000 mercury vapour lamps. No other 
country can show anything approaching this output. 


Wireless. 


According to the report of M. Gervais on the French 
Colonial Budget, already commented upon, the use of 
singing arcs has met with conspicuous success, inasmuch 
as it has enabled communication between the Eiffel Tower 
and Canada with an energy of 20 h.p. only. It can no 
longer be doubted that some hundreds of horse-power 
would eflect communication over very long distances, even 
in the tropics. A network of communication is projected, 
including the Eiffel Tower, Colomb-Bechar (S. Oran), 
Abomey, Banghi (French Congo), Djibovti, and Madagascar. 
A station is also in contemplation at Martinique which will 
be of great importance when the Panama Canal is finished. 
The cost of erecting these stations varies from £20,000 to 
£30,000, and the whole network will cost about £300,000. 
For this small sum France will obtain what England has 
obtamed onlv by a system of cables which have cost 
millions sterling. The stations at Colomb-Beehar and 
Abomey will be erected first, and if their results are favour- 
able tlie entire network will be installed at once. 


Swiss Electric Railways. 

In the Kander vallev a new electrical works has been 
inaugurated for the supply of power to the Lotschberg and 
to other Swiss railways in case of need. Another large 
station is to be set up at Oberhosle. This will cost about 
one-and-a-half million sterling. The Gothard line is to be 
one of the first served. 

Some of the rope lines paid good dividends for 1910: 
for instance, the Glion line 1295, the Rochers de Nave 59/. 
the Wengernalp 695, and the Bernese Oberland 595. d 

Company Affairs. 


It is well known that arrangements have been made 
whereby the Felten and Guilleaume Lahmeyerwerke, A.G., 
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is known as the Felten and Guilleaume Carlswerk, A.G. 
That this change has not worked very well in all respects 
is shown by the following table. The figures all refer to 


marks :— 

1906. 1907. 1808. 1909. 1910. 
Share capital 52 millions 55 do. 55 do. 55 do. 55 do. 
Net profit .. 7,129,739 6,595,622 5,562, or 4,063,475 2,841,406 
Dividend 1195 10% 8% 6% 40, 


Writings off 2,339,431 2,426,771 2,304,994 2,280, A 2 279,872 


UNITED STATES. 


Modern Central Station Development—Oil-circuit 
Breaker Tests—Polyphase Motors and Single-phase 
Circuits—New Ideas on Telephony—Corona Problem. 


Notes on some of the papers presented at the 28th annual 
Convention of the American Institute of Electrical Engineers 
have already been transmitted to you, but even a very 
inadequate summary of the subjects brought forward 
and discussed would fill a volume of no insignificant size. 
Of the papers not already abstracted, one of great interest, 
submitted by Messrs. Schachardt and Schweitzer, discussed 
in detail the development of the modern central station 
and the tendency to an increased severity in the dis- 
turbances due to apparatus and cable breakdowns with 
the growth of the stations, apparently due to the increase 
in generator capacity. The absolute necessity for reducing 
the current which can flow into a fault is now clear. As 
this current is a function of the reactance of the circuit. it 
is apparent that the reactance must be increased. The 
transformers can be rewound so as to give an internal 
reactance of approximately 4195. An additional amount 
could be added externally. In the case of the generators 
the higher value of reactance could, of course, be taken 
care of in the new designs. In the new units of a very large 
capacity it was thought best to divide the desired total 
reactance between the generator itself, winding it for 
comparatively low voltage, and an auto-transformer 
which would serve to step up the voltage to the required 
value. The major duty of withstanding the shocks caused 
by system disturbances was thus placed on a device ex- 
ternal to the generator. The paper describes the reactance, 
the apparatus tested, the tests, and gives a very interesting 
and complete analysis of the observations made in the 
form of tables and oscillograph curves. The authors pointed 
out that the conclusions from these tests indicate that the 
instantaneous short-circuit current of these generators 18 
actually not as high as has been thought, but that this 
current due to its comparatively high power-factor, pro- 
duces severe stresses on the generator and seriously strains 
the oil-switches. In order to reduce the severity of these 
strains it is desirable to have a higher value of reactance 
in the generator circuit than many of these large-capacity 
generators have been designed for. In the case of the 
12,000 kw., 9,000 volt, 750 r.p.m., 25 cycle unit it appears 
that an external reactance of approximately 6% is desirable. 
Such reactance will limit the current to a value where it 
can be safely interrupted by properly designed oil-switches. 
The use of reactances tends to make the operation of the 
system as a whole more stable. 


Tests of Oil Circuit-Breakers. 


The tests of oil circuit-breakers which were made with 
the co-operation of the Commonwealth Edison Company 
were described in a communication from Mr. E. B. Merrian, 
whose work in this direction is well-known. The machine 
used was a three-phase, 12,000 kw., 9,000 volt, 25 cycle 
turbo-generator. The apparatus tested included three 
current-limiting reactances ; one standard triple-pole type 
F, Form H-3, oil circuit-breaker ; two special triple-pole, 
type F, Form H-3, oil circuit-breakers ; one standard 
triple-pole,jtype F, Form H- 6, oil. circuit- ‘breaker ; three 
standard single-pole, t ype F, Form K-2 , oil circuit- breakers ; 
one special triple-pole, type F, Form K-12 2, oil circuit- 
breaker, and three special single-pole, type F, Form K-12, 
oil cireuit-breakers. Practically all of the tests were either 
three-phase or single-phase short-circuits, some to ground 
and some between phases. The paper gives a close analysis 
of all the observations and performances during the tests, 


use being made of two three-element electro-magnetic 


‘have been without the reactance. 


oscillographs, one three-element arc length recorder, 
special spark gaps, a special gas engine indicator, movement- 
recording devices, etc. Respecting the effect of short- 
circuit on the generator it was observed that the field 
current of the alternator rose when the armature was 
short circuited to values as high as ten times the field 
current at rated no-load voltage of the alternator. It was 
also noted during this series of tests that spits of fire 
came out of the alternator field. In some of the single- 
phase tests, and also in some of the tests where the short- 
circuit was thrown on by three single-pole circuit-breakers, 
it was noticed that the voltage of the phase not short- 
circuited rose to a very high value, sometimes as high as 
24 times normal. The current-limiting reactances con- 
sisted of 76 turns of 1,000,000 circular-mill copper cable 
wound on a cement core, and supported by a wooden 
frame-work. Each coil was made up in three layers. The 
result was a cement-cored reactance having no iron in or 
about it. The terminals were brought out at the top and 
bottom. It was found in the generator under test that the 
introduction of 6% reactance in each phase halved the 
maximum instantaneous current and reduced the torque 
on the turbine shaft to about one-seventh of what it would 
The reactance also 
maintained the terminal voltage of the alternator when a 
short-circuit was thrown on a system beyond the reactance, 
and permitted the generator to recover its normal voltage 
after a short-circuit had been removed much more rapidly 
than would have been the case had the short-circuit been 
placed directly across its terminals. In the tests of the oil 
circuit-breakers it was noted that at times some oil was 
thrown out of the oil vessels. Bv suitable baffling the energy 
imparted to the oil by the expansion and explosion of the 
gases generated in the oil vessels was absorbed, and the 
operation of the circuit-breaking devices materially 
improved and its rupturing capacity increased. It was also 
found possible to separate the gases from the oil, thereby 
permitting the gases to escape into the air and the oil to 
be retained in the oil vessels. The larger oil vessels of the 
H-6 form were of greater assistance in opening a circuit. 
The results show that the stress developed in the 10 in. 
diameter oil vessel is only one-third to one-fifth of that 
developed in an 8 in. diameter oil vessel of the H-3 form. 
It was found by diminishing the velocity with which the 
contacts parted there was more disturbance, and the 
rupturing-capacity of the device was greatly diminished. 


Electric Railway Practice. 


At the Railway Session of the Convention, Mr. E. F. 
Alexanderson presented a paper giving experimental 
results and investigations with the object of showing the 
possibyities of operating polyphase motors from single- 
phase circuits, particularly with a view of the use of such 
a system where heavy starting duty is required. Mr. 
Alexanderson observed that a well-known scheme, often 
thought of in connection with changing single-phase 
currents to polyphase, is the use of an induction motor. 
Two terminals of the induction motor are connected to the 
single-phase line, whereas, all three terminals are connected 
to the driving motor. If the first-mentioned machine, 
which may be classified as a phase converter, runs at full 
speed, it generates a polvphase voltage which is available 
for starting the driving motor. The scheme presented by 
the author is a development from the induction phase 
converter, with the introduction of such improvements 
that the starting torque of the main motors is the same 
as on polyphase current instead of less than one-half of 
that value. The result of the arrangement of the windings 
as outlined is that the current output of the phase converter 
is not demagnetising, but tends to increase the voltage, 
and the voltage and current of the secondary phase can be 
entirelv regulated bv selection of a suitable voltage for 
interpolation between the windings. The value of the 
svstem for practical purposes can be demonstrated onlv 
by showing the proportions of apparatus such as would 
actually be used. Mr. Alexanderson states that the system 
appears particularly to advantage when one phase con- 
verter can be used to furnish power to an aggregate of 
several motors. For this purpose designs have been made 
of a phase converter of a capacity corresponding to 1,600 
motor h.p. Discussing the subject of relative proportions 
the author points out-that with the type of machines 
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which would actually be used, the weight of the phase 
converter is only from one-third to one-quarter of the 
aggregate of the driving motors. The converter being a 
machine running light on its shaft without carrying any 
mechanical load, can be designed for the most economical 
speed, and it appears that this would be a peripheral speed, 
which is twice as high as the peripheral speed of the motor. 
Furthermore, the weight per kilowatt is reduced because 
& single machine is used to serve an aggregate of several 
moters. For these reasons it is fair to assume that the 
active material in the phase converter is used at least 
twice as efficiently as the active material in the motors 
Considering the electrical equipment as a unit there are 
some gains which partly offset the additional weight of 
the phase converter. With three-phase power the motors 
must be supplied from a three-phase transformer, whereas, 
if single-phase power and a phase converter is used, the 
three-phase transformer can be replaced by a single- phase 
transformer. The weight of a single-phase transformer is 
about two-thirds of the corresponding three-phase trans- 
former, and the difference an appreciable part of the 
weight of the converter. Altogether it can be estimated 
that the total increase in weight of the. electrical equip- 
ment for single-phase power will be 15% over the cor- 
responding polvphase equipment with the same output 
and starting torque. À comparison of the phase converter 
with a motor-generator set of corresponding capacity gives 
another illustration of the merits of the system. 


Multiplex Telephony. 


Some time ago our correspondent transmitted to the 
ELECTRICAL ENGINEER details of Major G. O. Squier’s 
system of multiplex telephony and telegraphy. A further 
paper on the subject was communicated to the Convention 
by Major Squier, in the course of which are given in detail 
the results of the extended experiments made by him at 
Washington to determine the feasibility of superposing 
on an ordinary telephone line one or more separate tele- 
phonic circuits actuated by high-frequency currents that 
would not interfere with each other. His idea was to use 
frequencies above the limit of audibihty, viz., from 15,000 
to 100,000 cycles per second. The telephone line used in 
the experiments had a length of about 7 miles. It was a 
twisted pair carried in lead-covered cable from the Bureau 
of Standards through three telephone exchanges to the 
laboratory of the Signal Corps. With the exception of 
3,400 ft. all the cable was underground. The line resistance 
was 776 ohms, and the capacity 0°69 microfarads. A 
specially constructed 100,000-cvcle generator was used as 
the source of the high frequencies. The first tests showed 
that frequencies from 30.000 to 100,000 could be impressed 
on the line without being detected in the ordinary telephone 
receivers. The line was then equipped with the ordinary 
telephonic apparatus at each end and a high-frequency 
equipment of the wireless type was also placed at each 
end; the latter included a microphone transmitter and a 
perikon crystal detector. By means of a double-throw 
switch an interrupter could be substituted for the micro- 
phone, thus permitting high-frequency telegraphic signals 
to be sent and received. Speech was transmitted and 
received successfully over one of the wires with ground 
return. At the same time the ordinary low-frequency 
telephone equipment was successfully used without inter- 
ference from the high-frequency currents, thus achieving 
true duplex telephony. By the insertion of tuning induc- 
tances and condensers the transmission was improved and 
cross-talk and earth disturbances eliminated. An audion 
detector was used in the final experiments and both bridg- 
ing and series arrangements successfully used. By holding 
one telephone receiver to one ear and the other receiver to 
the other ear, the receiving operator could hear two entirely 
diflerent conversations simultaneouslv over the same pair 
of wires. Duplex-diplex Morse and high-frequency tele- 
graphy was also carried on. . 


High-tension Transmission. 


Two papers of unusual importance dealing with the 
problem of Corona were presented by Mr. J. B. Whitehead 
and Mr. F. W. Peek, Junior. The former gave details of 
the measurements of the voltage at which corona takes 
place between a wire and a surrounding metal evlinder. 
The critical surface intensity or voltage gradient at which 
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this occurs is given by the formula, E = 32.4 13:4/4/d 
where E is the potential gradient in kilovolts per centi- 
meter and d is the diameter of the conductor in centi- 
meters. Visible corona appears at the same time that the 
neighbouring air becomes conducting and discharges an 
electroscope which is used as a test instrument. The 
appartaus can be sealed and air under different conditions 
of pressure, moisture, ete., admitted. Intense ionisation 
of the air, as produced by Röngten ravs, and atmospheric 
humidity are found to have no effect upon the results. 
The discharge potential gradient is found to have a lincar 
relation with the pressure, but this varies slightly with 
the size of the wire. With increasing frequency the corona 
starts at lower values of voltage. Between 25 and 60 cycles 
its lowering is about 2°; at 90 cyeles about 6°, It was 
found necessary to correct the observed values ‘for wave 
form. If the surface of the wire is rough or dirty the neces- 
sary value of the voltage is lower. Stranding the conductor 
also lowers the critical voltage, the lowering being greater 
the fewer the number of strands. The overall diameter of 
the stranded conductor bears a ratio to the diameter of a 
single wire giving the same critical voltage, which is 0°7 
for three strands and 0:88 for nine strands. 


Corona and Strength of Air. 


The second paper, that by Mr. Peck, described the results 
obtained in experiments carried on for some years upon 
an experimental line by the General Electric. Company. 
The test apparatus was mounted in freight cars running 
on a track directly beneath the line. The conductors were 
mounted upon metal towers in parallel lines of two spans 
each, the length of span being 150 meters. "They were 
supported by 7 disk suspension insulators. Various sizcs 
of conductors, including stranded cable, were used. The 
motor-generator set was mounted in the car so as to give 
direct control of frequency and voltage. A step-up trans- 
former rated at 200.000 volts, ICO kw. and 60 cycles had 
the high-tension winding open at the middle point and taps 
brought out for the insertion of ammeter and wattmeter. 
This. point was grounded. There were four low-voltage 
coils, each wound for 500 volts, which could be connected 
in series or parallel. An extra tap of the high-tension 
winding was also brought out for voltage measurements. 
Voltage and power measurements were made both on the 
high-tension and low-tension sides. Special conductors 
were mounted in a separate car for observations of the 
visible corona. The power was found to be proportional to 
the frequency at any given voltage between the expcri- 
mental limits of 45 and 100 cycles. The power loss was 
found to be proportional to the square of the excess of line 
voltage above the critical disruptive voltage, the voltage 
being measured to the neutral. "The disruptive critical 
voltage is lower than the critical visual voltage. The 
above relation is departed from for voltages near the 
critical. For conductors of large diameter the loss is greater 
than that given by the quadratic formula, while with small 
wires the loss is less, This is explained by two considera- 
tions. The irregularities of the surface cause a Joss at a 
value below the disruptive critical voltage for a smooth 
surface, this effect being more apparent for wires of large 
size. T'he loss of power does not. begin at the critical voltage 
at which the disruptive gradient is reached at the con- 
ductor surface, but only after the disruptive strength of 
air has been reached for an appreciable distance from the 
conductor. This is attributed to the necessity for an 
accumulation of encrgv to cause actual discharge. The 
disruptive gradient 15 found to be 29:8 kilovolts per centi- 
meter. The corresponding breakdown voltage, however, is 
proportional also to the radins of the conductor, to the 
logarithm of the quotient of the distance bet ween conductors 
divided by the radius, and also to a factor which depends 
upon the condition of the surface and upon the number of 
strands. It is also proportional to the density of the air as 
affected bv temperature and pressure. Humidity and wind 
have no effect upon the loss nor the critical voltage. but 
fog, sleet, rain and «specially snow lower the critical 
voltage and increase the loss. 


The telephone number of the Benjamin Electric Ceni- 
pany’s new offices and showrooms at 117, Victoria-street, 
Westminster, is 1297 Victorta. 
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Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 
RULES. 

Under the above beading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
eiectro-metallurgical plant, and electrical engineering work 
generallv. 

QuESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Question No. 1255.—A solenoid to give a pull of 300 lbs 
is required. The stroke is to be 8 in., and the plunger 
is to come into action every 15 seconds. Make the 
necessary calculations for such, and state the mmimum 
value of the current which will sustain the weight when 
the plunger is in its drawn-up position.—‘ TECHNE.” 


ANSWERS. 
Further Replies to Problem No. 1254. 

Question No. 1254.— Would some reader kindly explain 
how interpoles affect the regulation of a shunt-wound 
generator. I was under the impression that the only 
uxe of interpoles was to neutralise the reactance 
voltage in cases where sparking would otherwise occur, 
but now I see it claimed that a shunt-wound generator 
fitted with interpoles can be made to give almost the 
same characteristic as a flat compounded generator. 
Is this true, and if so, what is the physical explana- 
tion ? Am I right in supposing that interpole machines 
alwavs have their brushes fixed at the exact neutral 
point ? Ought the pole tips of interpoles to be broad 
or pointed ¢ Also, should the air gap under the inter- 
poles be greater than the air gap under the main 
poles ?—* INTERPOLATED.” 

Reply to Question No. 1254 (awarded 5s.).—^ Inter- 
polated's " questions cover such a large area that it is not 
possible in this article to go thoroughly into all of the 
points raised ; but the following remarks briefly scan the 
information asked for. 

Firstly it is well to examine the cause of voltage variation 
with load of a shunt-wound generator. We find that the 
principal ** drop " at full load is due to the '* demagnetiz- 
ing " effect of the armature ampere turns contained in the 
angle of lead necessary for satisfactory commutation when 
some compensating device 1s not provided. This demag- 
netization, of course, reduces the volts generated by the 
machine and consequently, the volts across the shunt 
field windings. The evil is therefore multiplied by the 
fewer ampere-turns of excitation thus obtained. 

Now, turning to the design of the commutating pole 
windings, we know that these have a threefold duty to 
perform, viz., to generate the necessary flux to neutralise 
the reactance voltage of the coils undergoing commutation, 
to neutralise the armature ampere-turns per pole (assuming 
the number of commutating poles is equal to the number 
of main poles) and to drive these * lines " together with 
the leakage flux through the iron and air gap. 

The use of these poles enables commutation to take 
place on the neutral axis. Hence we see that the “ angle of 
lead " is done away with and consequently the demag- 
netizing ampere-turns are wiped out. 

It is true that the original intention of interpole was 
merelv to wipe out the reactance voltage due to com- 
mutation, but the above result was incidentally obtained, 
permitting the use of shunt generators in cases where 
compound-wound machines would. otherwise have been 
necessary. 

From these remarks it will be observed that one of the 
most valuable points in favour of commutation poles 


would be lost if the brushes were placed on any but neutral 
axis. It is, therefore, almost universally the practice to 
keep the brushes on the neutral axis not only for generators 
but for motors as well, for in the latter case reversibility 
would not be obtained if any other axis were used. 

The shape of pole tip is a factor most satisfactorily 
settled by experimental work and by practical experience ; 
but the following few remarks illustrate some of the 
theoretical points which have to be borne in mind. 

The considerations are (1) that the width of the face 
should be sufficient to ensure all of the conductors under- 
going commutation being under the influence of the com- 
mutating pole during the whole time of short circuit, (2) 
the shape should be such that the leakage from the com- 
mutating pole is a minimum, (3) the cross-section should 
be sufticiently large to carry the total flux without ap- 
proaching saturation, (4) the reactance of the short cir- 
cuited coil should not be increased by the close proximity 
of the iron pole, and (5) the ventilation should not be 
interfered with more than is absolutely necessary. 

With these considerations in view we see that if the 
armature winding is not diametric, coils in neighbouring 
slots may be undergoing commutation at the same time 
and consequently the pole face must be wide enough to 
cover all of these slots, with a certain margin. It is, how- 
ever, nearly always usual to adopt a diametric winding 
when auxiliary poles are fitted so that, for small machines 
poles about one slot pitch and one tooth wide are as a rule 
sitisfactory. 

The leakage permanence is increased in proportion to the 
length of pole parallel to the armature shaft; but again, 
the leakage to poles of opposite polarity is increased with 
the width of pole. A mean dimension, where the result of 
these two leakages is a minimum, should therefore be 
struck. 

The density in the pole face can be higher than in the 
pole core. Therefore a sufficiently large sectional -area 
should be allowed to prevent any approach to saturation 
and a high density arranged for at the pole face to prevent 
the reluctance of the lines set up by the short circuit current 
being reduced. : 

Ventilation of machines is found to be least impaired 
by the use of commutating poles comparatively short 
compared to the length of the armature. 

From these remarks it will be“clearly deduced that 
short commutating poles with narrow pole tips are more 
satisfactory except when non-diametric windings are used. 
But in practice it is found that large machines often work 
much more satisfactonly with wide pole shoes than with 
narrow ones. 

The last part of “ Interpolated's " question is somewhat 
involved in the shape of pole tips, for if a pole is pointed 
and '* B " at the pole face is pointed high, the air gap can 
be less than that of the main poles. If, however, '* B " is 
low the air gap should be comparatively great so that the 
danger of increased reactance 18 not encountered. It must, 
however, be borne in mind that increasing the air gap also 
increases the auxiliary pole excitation required. 

In practice it is usual to make the air gap of all poles 
equal, for not only does this give very satisfactory working 
results, but it also allows all of the machining of pole faces 
to be done at once. 

This last remark touches for the first time directly on 
the question of cost, but it must be remembered that all 
of the points previously mentioned are subservient to a 


greater or lesser extent on the cost of manufacture. 
" Kor.” 


E. 


M. Johnson, B.Sc., School of Technology, Sackville- 

street, Manchester. 
Reply to Query No. 1254 (awarded 55), —The voltage of 
a shunt-wound generator falls as the load on the machine 
increases, provided the field current. remains constant, 
This fall in voltage is due to the armature reaction field, 
the adverse effect of which can be lessened by giving the 
brushes a lead. Shifting tlie-brushes at each variation of 
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the load is inconvenient, and to evade it a field is produced 
by making the armature current traverse coils wound 
round interpoles so placed and wound as to oppose and 
neutralise the armature reaction field. The winding pro- 
ducing this opposition field is therefore a series eine 
pure and simple. It can be designed to negative the arma- 
ture reaction field completely at anv given load, thereby 
giving the machine any desired characteristic. This is 
precisely what is done in a compound-wound generator, 
only in rather a different manner, inasmuch as in the 
compound wound generator extra strength is given to the 
main field, not to overcome the reaction field, but to 
make up for the voltage lost in producing that field, i.e., 
this is a remedy while interpoles are more nearly a cur 
for the trouble. i 

The brushes are fixed at the neutral point. In fact, as 
pointed out above, it is with the object of allowing the 
brushes to be kept in the position in which they would 
naturally lie (if the motor were ideal) that interpoles are 
adopted; and the natural position for the brushes is the 
neutral. 

In connection with the next point, I presume the querist 
desires to know whether the coil undergoing commutation 
should experience the effect of the interpoles suddenly or 
gradually. If this is the case, then, there is nothing to be 
gained by pointing the pole-tips of the interpoles, because 
all that is required of the interpole is that it shall remove 
the disturbing effect of the armature reaction field from 
the coil undergoing commutation. That is, in an armature 
having only one coil, just for the moment during which 
this coil commutates, the reaction field must be neutralised. 
This shows that, so long as the span of the interpole flux 
distribution in space is of the correct magnitude, the shape 
of the pole does not matter. The interpole arc, i.e., the 
peripheral span of the interpole, must be such that a coil 
shall not remain under the effect of the interpole after 
commutation has taken place, i.e. : 


brush width interpole arc 


commutator circumference armature circumference 
whence the interpole arc is fixed. 

With regard to the question of air gap length under the 
interpole, the following will render this plain. 

Interpoles must not on any account be magnetically 
saturated. The maximum permissible density is therefore 
fixed. The maximum flux to be produced in the air gap 
and consequently (with a given leakage) that in the inter- 
pole is also fixed. There is a limit to the number of turns 
which can be placed on the requisite interpole core because 
of the space available between the main poles. 

It may be stated generally for the air portion of a mag- 
netic circuit :— 

Required exciting ampere-turns per inch of path length 

= 0:313 x magnetic density in the air path. 

Applying this to the case of an interpole air gap :— 

Ampere-turns per inch length of gap (neglecting leakage) 

= 0:313 x density in pole 

and, 

Total ampere-turns for interpole air gap 

= 0:313 x B, x 1, 

B, = magnetic density in interpole, 
1, = radial length of air gap under the interpole. 
For the length of the gap one may therefore write, 
l Ampere-turns 


where, 


| s 

0:313 : 
Of those quantities on the right hand side of the equation, 
the amperes are the full load current of the machine, the 
turns are those on the interpole, and B, is the density in 
the pole. The length of the gap is therefore a quantity 
depending on the volts and amperes of the machine, since 
B, is fixed within very narrow limits and the turns are 
limited by the space available. The interpole air gap 
therefore does not necessarily bear any fixed relationship 
to that of the main pole. 


A company has been floated with a capital of £45,000 
at Massow (Pomerania) with the title Provinzial Kraftwerk 
Massow, G.m.b.H., for supplying power, lamps and elec- 
trical matters generally. 


—, 


ELECTRIC RAILWAY PRACTICE. 


from Stray Currents and the 
Remedy. 


Dr. L. A. Herdt, in the course of a valuable paper on 
Railway troubles due to Electrolysis, observes that ex- 
perience has demonstrated that the proper method of 
preventing electrolysis is to reduce stray currents to a 
minimum, and that the remedial scheme advocated by 
some to bond the tracks with the water and gas pipes, 
although it may afford local protection, increases the 
amount of stray current and inust not be encouraged. 
The cure for the electrolysis trouble should come from the 
electrical railway companies, as the owners of pipes, cables, 
etc., can do little, if anything, to protect their svstem from 
stray currents. The remedial means are simple enough if 
properly and intelligently applied. 

Ist. High conductance return circuit provided by good 

bonding of the rails and additional feeders. 

2nd. Proper bonding and cross bonding work at all 

track intersections. 

9rd. Sub-stations at different points of the railway 

system to limit the amount of current through the 
rails. 

4th. Systematic inspection of track returns. 

Of all the appliances used in electric traction the rail 
bond has been one which has given possibly the most 
trouble and to which little or no attention has been paid. 
Bonds are still in use composed of pieces of iron or copper 
wire crudely rivetted to the rails, making little or no 
electrical contact and are worse than useless. 

À good bond should show a conductivity that will add to 
the resistance of the section of the rails an amount of not 
more than 3 to 4 ft. of rail. All bonds whose resistance 
is greater than that of 4 ft. should be replaced or improved. 
Track intersections should receive careful attention. 
Heavy bonding and cross bonding should be used so that 
little or no potential difference exists from one side of a 
crossing to ihe other. 

A sub-station system of power distribution does away 
once and for all with electrolysis troubles. In large electric 
railway systems the current fed out by the stations reaches 
into ten thousands of amperes. In such cases it is prac- 
tically impossible to provide a return circuit of sufficiently 
low resistance if such currents have to be returned to one 
station only, otherwise potential differences between pipes 
and rails will be set up, giving rise to stray current and 
electrolysis corrosion. . 

In a large number of cases the electrolvsis trouble is 
due to a concentration of current in the track near the 
station. The current density in the track must be kept 
low, if electrolysis trouble is to be avoided. Sub-stations 
equipped to feed from 2,000 to 3,000 kw. and placed at 
different points of the system will subdivide the current 
required for the operation of the cars. It will also improve 
the problem of distribution, giving better voltage and 
better service and will, as stated before, do away once 
and for all time with electrolytic troubles. 

In making an electrolysis survey of a piping system. 
potential differences between pipes, rails, telephones, 
cables, etc., should first be taken in order to locate the 
areas in which the stray currents flow between pipes and 
rails and between pipes and pipes. These readings are 
easily obtained by -using a high resistance centre zero 
reading portable voltmeter. These readings should be 
marked upon a map showing the general lay-out of the gas 
and water mains, and telephone cables. The lay-out of the 
tracks, showing size of rails, type of bonds and all negative 
copper supplementary to the rails should also be marked. 
The areas in which pipes assume positive potentials to the 
rails can be tinted red. 

An examination of the general condition of the track 
returns, return feeders, location of stations, demand of 
electric current, condition of the soil, run of the undcr- 
ground piping system and cables, will usually give very 
good indications as to the places where electrolytic cor- 
rosion due to stray currents is likely to exist. The track 
returns should be under test in order to remedy at once 
any faulty bonds as they appear, and accurate records of 
the potential difference of the track to ground at different 
points of the system should-be kept at shand. 


Electrolysis Troubles 
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LONDON, July 28th, 1911. 


THE SECONDARY BATTERY IN TRACTION. 


Comment has often been made in these columns on 
that curious phase of British conservatism which 
allows us to let the petrol motor-car, with all its manifold 
and malodorous disadvantages, to carry all before it, while 
we give little or no encouragement to the electric auto- 
mobile. If a motorist is asked why he does not try elec- 
tricity as a motive power, he generally replies with a score 
or more of reasons which have little or no bearing upon 
the electric motor-car of to-day. He has imbibed a prejudice 
from the makers of petrol cars and nothing will remove it 
from his mind. On the other side of the Atlantic this 
prejudice has long since vanished. Automobile manufac- 
turers and electrical engineers and battery makers have 
combined to put the electric motor-car in its right place 
ahead of every other type of car, and the result is that 
for social as well as for commercial purposes, the output 
of thoroughly efficient, odourless, smooth. 
running and absolutely safe electric vehicles has assumed 
enormous dimensions. There is no reason why a similar 
development should not take place in this country, for 


noiseless, 
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certainly no one who has once ridden in one of the cars 
of the Electromobile Company or of the Electric Laudaulet 
Company, or of Messrs. Krieger & Company, would willingly 
return to the petrol car except for racing purposes. 


It is often asserted that the great objection to the electric 
automobile is that it is useless for touring purposes. That 
objection is certainly not valid in the United States, and 
we do not believe it to be so in this country. The New 
York Correspondent of the ELECTRICAL ENGINEER trans- 
mits this week some details of a new electric car which has 
just been placed on the market by the Babcock Electric 
Carriage Company, of Buffalo, which afford a noteworthy 
illustration of the progress which has been made there in 
respect of this particular development. This is an electric 
touring car which, it is claimed, meets to the full all the 
requirements of those who desire a vehicle combining the 
simplicity of operation and low cost of upkeep of an electric 
with the lines of a petrol car. This model, says our corres- 
pondent, conforms in general construction to the latest 
types of high-priced petrol automobiles. It seats five 
persons comfortably, and the makers claim that no detail 
has been overlooked. The equipment. is of the standard 
type regularly used on Babcock electric vehicles, with the 
exception of the extra battery equipment—sixty cells of 
Edison 6-A battery being furnished. The motor is of special 
design and will develop twenty horse-power. Five speeds 
forward and one reverse constitute the control. The wheel 
base is 105 inches and the transmission is by means of a 
double chain inclosed in a dust-proof case. The brakes, 
springs, tyres, etc., are of the highest standard. Recently, 
Mr. Irwin Kuhn, of Chica go, drove a five-passenger Babcock 
touring car 100 niles in four hours and forty-eight minutes, 
and 112 miles in five hours and twenty-eight minutes, over 
the boulevards of Chicago, making an aver ge speed of 
about twenty-one miles an hour. 


No better illustration of the development of storage 
batteries in recent days could be found than the record 
of its performances in such heavy service as the driving of 
tramcars. At first an experiment, this is now an established 
principle in New York, and no doubt is any longer enter- 
tained as to effectiveness and economy of administration. 
At last month's meeting of the Street Railway Association 
of New York some details of the principle and scope of 
the batteries in use were given by Mr. R. H. Beach, of the 
Federal Storage Battery Company, which afford a very 
interesting conspectus of this method of transit, and may 
be found of. value to traction engineers in this country who 
are seeking an alternative to the trackless trolley system. 
Mr. Beach observed with some justice that experience 
with batteries composed of lead compounds immersed in 
acid electrolyte, had led many engineers to think that all 
secondary batteries were delicate to handle and very short- 
lived. The records of the Exide and the Ironclad Exide 
batteries have tended materially to modify this opinion, 
but it was not until the advent of the nickel-iron battery 
in its latest form that the potentialities of this source 
of motive power became fully evident. The principle of 
this battery is that metallic iron tends to combine with 
oxygen and that in the process energy is developed. 
Plates of iron oxide and platcs of nickel oxide are immersed 
in a weak potash solution, and when a current is caused 
to pass through the electrolyte from the iron to the nickel 
plate the oxygen from the foriner passes to the latter, 
and when a circuit is completed between the two plates 
electro-chemical action takes place during the transfer 
of the oxvgen in the positive to the metallie iron in the 
negative plate. It is, of course, obvious that combinations 
of iron and nickel oxides and water are not self-destructive, 
and thus we have in this tvpe of battery a stability which 
is not possible with other types : and, indeed, is sufficiently 
marked to enable the manufacturers to give a guarantee 
of a minimum of three years’ hfe. 

Here, then, is a marked. advance which disposes at 
once of the gravest of the objections to storage battery 
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operation. In the matter of charging another highly 
important development has been reached. Mr. Beach tells 
us that im Washington a secondary battery car is operated 
over a four-mile stretch of line. The journey is accom- 
plished in sixteen minutes, and the car is left at rest at 
the terminal for three minutes. During those three minutes 
the battery is charged at five times its normal rate and the 
‘ar then runs to the other terminal, where the operation of 
charging is repeated. The battery is not charged at any 
other time and the car runs upwards of two hundred 
miles each day. The three-minute rest at each terminal is 
required for changing the fender and giving the conductor 
an opportunity to reset the fare register. Advantage 1s 
merely taken of this time to charge the battery. Another 
car, operated in Concord, makes just under one hundred 
miles a day and is charged twenty times for ten minutes at 
each terminal. The total charging time is three hours and 
twenty minutes during the day, and since the time thus 
occupied is part of the necessary lay-up for the purpose 
named, the actual charging causes no delay of any kind. 
The stop in any event 1s a compulsory one. Thus the 
second important objection 1s disposed of. The third is the 
matter of weight. Now, the average Pullman car weighs 
3.000 Ib. per seated passenger. The ordinary wooden 
day coach used by steam railroads weighs about 1,500 Ib. 
per seated passenger. A steel coach weighs 1,100 Ib. 
per seated passenger. An ordinary single-truck trolley 
‘ar weighs about 8001b. per seated passenger and an 
ordinary double-truck car about 1.000]b. per seated 
passenger. The average current consumption of a trollev 
car is approximately 125 watt-hours per ton mile. The 
Edison- Beach double-truck storage batterv car weighs only 
600 Ib. per seated passenger, while the amall single-truck 
car weighs 380 lb. per passenger, and the current con- 
sumption of the former is under 50 watt-hours per ton 
mile, and in no case has it exceeded 60 watt-hours per 
ton mile. The latest tvpe of long wheel-base, single-truck 
car weighs 360 Ib. per seated passenger. The weight of the 
battery required on each of these cars is about 60 lb. per 
seat. 


Al this is indicative of substantial progress, but the 
Third Avenue Railroad of New York, has carried develop- 
ment a step further bv putting into service self-contamed 
electric cars operated by fifty-cell batteries mounted in a 
box attached to the truck frame under the car body and 
‘capable of being removed and replaced in fifty seconds 
without taking the car out of service. One of these cars, 
equipped with a Gould battery of fiftv cells with a rated 
capacity of 520 ampere hours, has been running sixty 
miles a day for two months and has given complete 
satisfaction. This car has four motors, each driving a 
single wheel through suitable reduction gearing and thus 
giving higher rates of acceleration with less drain on the 
battery, while as 1n starting the motors can be connected 
four in series, thereis a great saving in current losses 
through external resistances. 


In these two instances we have ample evidence of 
striking progress in the matter of the secondary battery for 
traction purposes, and there is no reason why the lessons 
thus learned should not be applied to electric cars for 
social and commercial purposes in this country to a far 
greater extent than has hitherto been the case. 


The British Prometheus Company, Ltd., of Salop-street 
Works, Highgate, Birmingham, announce that their 
oflices and works will close down on Wednesday, August 2 
for the annual holidavs, and will re-open on Monday, 
August 14. During this time a small staff will be in atten- 
dance to deal with urgent matters, but in order that these 
holidays shall oecasion the least inconvenience to cus- 
tomers, it is desired that wherever possible, clients. will 
so arrange their business as to enable the company to exe- 
cute the orders prior to the-holidays. 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND GENERAL. 
HOME. 


BairDON.—- At a meeting of the District Council it was reported 
that the secretary of the Wharfedale Electric Light and Power 
Syndicate had written announcing their intention to apply for 
an order to enable them to supply electricity in the Council's 
district. The syndicate also asked the Council to consider the 
question of the purchese of electricity in bulk from the syndicate. 
It was decided, on the motion of the Chairman (Mr. Shaw 
Robinson). secorded by Mr. S. Bawling, that the Couneil should 
not depart from the position they had already taken up, namely, 
to withhold their support, and to oppose the graating of an 
order or monopoly to any outside company. 

BoorTLE.—The report of the Electrical Engineer, Mr. T. 
Dawson Clothier, states that the result of the trading had been 
to obtain the record surplus revenue, which had been sufficient 
to pay interest on the capital employed ; the annual sum re- 
quired to repay the capital; £2,300 as a contribution towards 
earlier depreciation, obsolescence, and renewals; £150, the 
annual sum decided upon as necessary to establish an eccumu- 
lator repairs’ account ; and £1,500 as a contribution in aid of 
the general district rate. There was every indication that the 
setback to the output due to the introduction of metal filament 
lamps had now disappeared, and with the increased output this 
vear there had been an increase in the maximum demand upon 
the works, which last winter reached the limit for which the 
plant should be relied upon. The demand was increasing in a 
remarkably steady manner, and if in future any advance in 
the efficiency of the production of electricity should enable the 
selling price to be reduced, there would be every reason to 
expect an immediate response. There were users of electricity 
having motors equal to 2,533 h.p., but there were users of over 
9.000 h p. being served by steam and gas engines, and most 
or all of these users might wish to change as their present arra ge- 
ments got older. That process would take place sooner if dec- 
tricity were sold at a lower price. Again, new factories and 
industries offered a more certain demand for cheap electricity ; 
it was customary to-day. when considering sites for new indus- 
tries, to have regard to the availability or otherwise of a supply 
of electricity, and in many cases this became the determining 
factor, and these demands might be very large. With regard 
to the financial position of ihe undertaking, the percentage of 
gross profit was 8:83? of the total expenditure ; it was, however, 
13-69, when compared with the capital at present represented. 
The capital outstanding reached a maximum figure in 1905 of 
£09.192, since which time it had steadily declined to £74,254. 

Bristor.—The accounts of the Electricity Committee of the 
City Council show that in the past year the gross receipts 
amounted to £84.434 17s. zd., and the gross expenditure to 
£36,001 6s. 8d., leaving a gross profit of £48,433 10°. 6d., which, 
with the amount refunded on adjustment. of income-tax and 
transfer from Redemption and Sinking Fund Account, gives 
£48,691 available towards dividends onstock, interest on loans, 
ete., £22.074 ; repayment of capital borrowed, £23,467 ; reserve 
for renewals, £23,042; stores written ONE £75] 16s. Od. ; 
expenses re exchange premises, £123 l1s.--£49,459 16s, sd. 
leaving a deficiency in the revenue for the vear cf £768, which, 
with other items not chargeable agsinst revenue, will be met by 
the unappropriated balance in hand, thus: Balance from last 
account, £4,041; deficiency this year, £768 ; one-third of the 
amount of capital expenditure in equipping the exchange 
premises, for which a loan has not been sought, £26] ; wages of 
permanent workmen engaged on capital work not chargeable to 
loan account, £184 ; one-third of the cost of are lamp lowering 
gear, £197—£1.413, leaving a balance of £2.628 to carry forward 
to next account. It is proposed to spread the cost of providing 
are lamp lowering gear and the capital expenditure on the 
Exchange premises, for which a loan has not been sought. over 
three years, so as to avoid applying for further borrowing 

wers. The amount of capital borrowed on the security of the 
rates for the purposes of the undertaking is £831,365, of which 
the sum of £209,753 has either been actually repaid to the 
lenders or accumulated for the DHPpose of doing so as opportunity 
offers, so that the difference, £621,612. less the balarce accumu- 
lated ir, the reserve (for renewals) fund (£23.490) and the belance 
carried forward, is the outstanding capital debt represented by 
the assets of the undertaking. Mr. H. Faraday Proctor, the City 
Electrical Engineer, reports that the number of consumers on 
March 25, 1911, was 3,586, heing a net increase of 198 during the 
vear. The total connections to the mains are equivalent to 551,991 
30- watt lamps (as compared with 521, it at the corresponding 
period of last year), made up as follows: 202,840 taking energy 
at the power rate, 250.126 taking energy at the lighting rate, and 
9,016 representing the publie street lighting, this being an 
aggregate net increase equivalent to 30,867 lamps, as foliows : 
Power connections, 23.506 ; private lighting. 6.883: public 
lighting, 478. The number of units sold was 9,054,700 being an 
increase of 842,333. The use of metallic filament lamps. he adds, 
is still operating to the advantage of the consumcr, as shown by 
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the revenue derived from the lighting supply during the past 
four vears, viz., 1908, £47,447 ; 1909, £43,416; 1910, £40,779 ; 
and 1911, £41.543. Thus although the Anionin of actual light 
supplied to consumers for the past yesr is enormously greater 
than that supplied in 1908, the consumption in units to produce 
this increased amount of light diminished to such an extent that 
the consumers in nggregate have paid £6,000 less. 

CanbirF.— The accounts of the Corporation electric lighting 
department for the past year show that the capital expenditure, 
including £3,820 expended during the year, amounted to 
£272,250. The loans raised during the year «amounted to £8,945, 
and the over expenditure on capital account on March 31 was 
£4,150. The income during the vear amounted to £45,455, an 
increase of £2,259, accounted for as follows :—Nale of electricity 
per meter, £34,959, an increase of £2.084 on the year; publie 
street lighting, £9,264, an increase of £96; and rent of meters, 
ete., £1,231, an increase of £78. The revenue expenditure during 
the year amounted to £27,638, as compared with £28,108 for 
1909-10, a decrease of £470. This included à reduction in cost 
of coal, oil, wages, and repairs of £2,691, but there had been an 
increase of energy supplied by the tramwavs department of 
£2,163. The gross profit carried to net revenue account was 
£17,817, as compared with £15,087 for 1909-10, an increase of 
£2,730. In his report the treasurer says: “It will be remem- 
bered in my report for last year T called attention to the fact 
that there were several extraordinary items brought into the 
net revenue account, as, for instance, the transfer of the cancelled 
depreciation fund and the general district rate in aid, and that, 
therefore, the balance on the net revenue account of £94 did not 
really represent the effect of the year's working. As a matter 
of fact, the transfer from revenue to net revenue account was 
insufficient to meet the loan charges bv £1,124. This year all 
the charges have been mrt, and there is an actual surplus of 
The improvement during the year just ended over 
that of 1902-10 is represented by £2,033." "The balance sheet 
shows that the amounts originally raised on loan account 
amounted to £268,423, the funds now in hands for the redemp- 
tion of stock at £51,103, and the mstalments paid off and sinking 
funds in hand for liquidation of mortgages £9,454, leaving the 
net liability on the loan account at the end of the financial vear 
at £207,866. 

EccrES — The income of the Corporation’s electricity under- 
taking for the year ended March 31 was £10,107. The total 
exp^nditure on all counts wae £5.57], and the amount carried 
to net revenue account was £4,535. Of thissum interest charges 
absorb £1.971, repayment charges £463, sinking fund £1,568 
ard reserve fund £965. 

lLFOnD.—At the recent carnival the electricity department 
of the Corporation entered two cars, one showing how electricity 
brightened the cottage. and the other its advantages in the 
mansion. The cers were arranged by Messrs. A. H. Shaw (elec- 
trical engincer), H. King. P. E. Smith, J. M. Taylor, R. Tuffnell, 


L. Wilde, and R. F. Windett. In the first car were “ Tom Giles,” 
age 105 years, Mr. P. E. Smith; “ Martha Giles,” age 103 years, 
Mr. W. C. Halls. Collector: “The Lamp Bri igade," Messrs. H. 


Barlow, H. W. Cole, G. Frost, W. 
Wilson. In the “ Mansion " car the '* 
appeared to be taking things very leisurely. 
two of the four certificates awarded. 
PoPrAR.—Mr. J. Horace Bowden, M.I. E. E., in his report on 
the working of the Borough Council's electricity undertaking for 
the past vear shows that the net income from the sale of current 
amounted to £45,953 as compared with £42,252, an increase of 
8:76 99. Working expenses amounted to £25.248, or 15°63°% 
more than last vear, and the gross profit was £20,705, an increase 
of 1:42°4. Interest on loans absorbed £8,988, and repayment 
charges £8,595. while the net balance was £3.877, a decrease of 
£549 over the previous year. The unappropriated balance from 
last year was £5.337, the net available surplus now being £9,213. 
After the cost of various special works has been met the available 
unappropriated balance works out at £6.827. The floating or 
working balance is represented by that amount added to £2.755 
accrued charges, and is equal to £9,582, an increase of £865 over 
last vear. The reduction in the net surplus has been brought 
about by, among other causes, an increase jn loan repayments 
of £903 owing to a revision of the loan system. a reduction in 
public lighting charges emounting to £848 and the cost of re- 
winding two alternators £560; while it is estimated that the 
erratic supply of steam from the dust destructors—now effec- 
tually remedied —entailed a loss of at least £500. The increase 
from sale of lamps, fittings, ete., has risen from £38 5s. 3d. to 
£85 11s. 7d. In ad.lition to this profit, this department has been 
debited with £55 183. 4d., being 10°, establish nent charges on 
the prime cost of materials sold, therefore a gross profit of 
£141 9s. Ild. was realized during the veer. The increase in this 
branch of the business is entirely due, says Mr. Bowden. to the fact 
that the domestic supply system beings the consumer into closer 
contact with the undertaking than formerly, as, having the con- 
trol of the complete wiring installations it as the natural outcome 
of business for the«consumer to apply-to the department for the 


Hill, Payne, and J. R. 
slav " Mr. F. E. Warden, 
The cars took 
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supply of lamps and fittings. “‘ With the extension of domestic 
supply," he adds, “‘ the sales branch is bound automatically to 
increase, and in consideration of these circumstances, together 
with the fact that cooking by electricity has now assumed a 
practical position, and will undoubtedly make rapid strides in 
the near future, I have emphatically pointed out during the 
past year the necessity for opening a showroom in a central 
position in the Borough.” Premises have since been taken in 
the East India Dock-road with this object in view. On the 
whole undertaking the percentage of gross profit to outstanding 
capital is 8}%. 

STOKE NEWINCTON.—At a meeting of the Council the Electric 
Lighting Committee reported that the accounts of the Council's 
electricity undertaking showed that had Schedule II. of the elec- 
tricity supply agreement with the North Metropolitan Electric 
Power Company been in operation during the ycar ended March 31 
last a profit would have been secured to the Couacil of £223, after 
payment of all working and management expenses and loan 
charges, and that the total repavment3 of loans at March 31 last 
amounted to £3,610, and, having regard thereto, they recom- 
mended that notice to terminate Schedule I. of the agreement at 
March 31, 1912, should be given to the North Metropolitan 
Electric Power Supply Company. Mr. Savery asked that the ques- 
tion should be adjourned. There had been a steady increase in the 
number of consumers, and last year the undertaking showed a 
profit. In 1906-7, when the undertaking was first started, there 
was a deficiency of £1,319, but last year there was a profit of £233. 
That profit had gone to the company, so now there was a profit 
he thought the Council were justified in taking the undertakine 
upon their own shoulders. ‘Lhe discussion was adjourned till 
September. 

SWANSEA.— The proposal of the Electric Lighting and Tram- 
ways Committee that the profits on the working of the under- 
taking to March 31, namely, £8,062, be placed to the reserve fund 
evoked a long discussion at the last meeting of the Council. The 
Chairman of the Committee, Mr. A. Sinclair, supported the 
recommendation on the ground that it was necessary to establish 
a strong reserve, not only to meet renewals, but in view of the big 
extensions to the power-house that were in contemplation. Mr. 
Morgan Tutton urged, on the other hand, that the sinking fund 
was in the nature of a depreciation fund, and in fairness to the 
trading community a reasonable proportion of the surplus should 
either be used in the reduction of the rates or in the cheapening 
of the cost of electricity, and moved an amendment to that effect. 
Mr. Colwill pointed out that they might be faced with an ex- 
penditure of £30,000 or £40,000 on the extensions, and might get 
no return for it for several years to come, so that it was necessary 
they should have a reserve. Tne capital account of the under- 
taking was about £160,000, and if they were to have one-tenth 
of that as the amount of the reserve fund, as was said to be 
necessary, they would see that £8,000 was not nearly sufficient. 
In the event of an accident to any part of the hundreds of miles 
of cables, the charge would have to come out of revenue, so that 
they must have a reserve fund to meet that. If thev handed over 
that £8,000 to the reduction of the rates it would be simply 
subsidising tne property owners to the extent of about £200. 
Mr. David Davies was urging that where they had a sinking fund 
they did not need a reserve fund, when it was discovered that the 
£8,000 had already been used as working capital, and thereupon 
the committee's recommendation was adopted. 


West HARTLEPOOL.—AÀt the resumed Local Government Board 
inquiry before Mr. H. R. Hooper into the application of the 
Corporation for sanction to borrow £38,651 for extensions to the 
electricity undertaking it wasannounced that the North Eastern 
Railway Co. had withdrawn their opposition. The proposal was 
to enter into an arrangement with the Seaton Carew Iron Co., 
by which the waste heat and exhaust steam from the companv's 
works will be utilised at à new generating station to be erected 
near the works, the existing power station to be then retained 
as a standby. The iron company, in return for the use of their 
waste steam, will have up to a certain point their electric current 
free. The chief opposition to the scheme now comes from Cleve- 
land and Durham Electric Power Co. Mr. C. H. Merz, the con- 
sulting engineer to the Cleveland and Durham County Electric 
Power Co., said he was of the opinion that waste heat plant was 
not in itself sufficient for any public supply. It was essential 
that à waste heat plant would be supplemented by coal fire plant 
with fires always burning. It was absolutely essential with a 
waste heat station that they should have a stand by plant to 
counteract irregularities, and it would be better to put down an 
altogether new modern coal station, than this complicated 
svstem of waste heat and coal fires. The variations were such 
that it would be unreliable for public supply. Mr. Terrell, on 
behalf of the Power Co., submitted that the Corporation in their 
scheme had no effective supervision whatever for dealing with a 
deficient supply in the event of any accident happening at the 
blast furnaces. On the other hand, the Power Co. had a large 
number of stations all linked up together, and were able to make 
up a deficiency at anv moment. Moreover, the company could 
utilise the energv, and produce the current, at less cost than the 
Corporation could. It was madness, he contended, for the Cor- 
poration to insist upon setting up this plant and run a risk which 


no Corporation had ever run before. and to establish a business 
which might never he satisfactory, when they had an opportunity 
without any risk to establish their business on & business footing, 
and on the same lines as other business people of the district who 
were taking their current from the company and were perfectly 
satisfied with it. Mr. Clode, reviewing the case for the Corpora- 
tion, said they came before the Court with a scheme which was a 
most reasonable one, and gave satisfaction to the ratepayers. The 
only suggestion made by the other side was that the supply of 
waste heat was subject to such variations as would make the 
supply unreliable for the purpose. Assuming that tnere were 
temporary interruptions for short periods, tne combination of gas 
firing and coal firing was already in use, and to-day any deficiency 
in exhaust steam was made up by cal firing. The agreement 
with the Seaton Carew Co. absolutely safeguarded the Corporation 
in all the contingencies that might arise as far as ingenuity could 
provide. The inquiry then closed. 


TRACTION. 
HOME. 


BraDFoRD.—Mr. C. J. Spencer, A.M.I. E. E., General Manager 
of the City Tramways, in his report for the year ended March 
31, says the revenue of the year amounted to £270,963, a net 
increase on the previous year of £11,269, of which £10,380 was 
under traffic. The car mileage run by the 237 cars of the Corpora- 
tion was 5, 461, 562, an increase over the previous vear of 
25,633 car miles, and the number of passengers carried was 
52,919,557, an increase of 2,400,746, the average journeys per 
head of the population working out at 157 as compared with 
149. The traffic expenses for the year amounted to £63,822, 
general expenses to £22,064, repairs and maintenance to £32,287, 
and cost. of current £47,717, the balance carried to net revenue 
account being £94,764. Of this total, interest charges absorb 
£21,200, income tax £2,530, rent of leased lines £4,137, repay- 
ment of mortgage loan £1,148, and sinking fund £29,546, leaving 
a balance of £39,374, of which £20,000 has been allocated in 
relief of rates and £19,374 transferred to reserve and removals 
account. Up to date the large sum of £72,000 has gone in relief 
of rates, while the reserve fund now stands at £50,240. 


CaAnDIFF.—The accounts of the Corporation tramways depart- 
ment show that the total expenditure on capital account, in- 
cluding expenses of raising Corporation stock and works of a 
capital nature paid out of revenue and reserve fund, amounted 
to £780,920. The traffic receipts for the past year were £116,806, 
as against £114,306 for the previous vear, an increase of £2,499. 
The revenue derived from advertising on cars during the year 
was £2,010, an increase of £131, whilst the energy supplied to 
the electric lighting account represented a revenue of £16,351, 
as against £14,188 for the previous year, an increase of £2,163. 
The total income was £135,394, or £4,829 in excess of the year 
ended March 31, 1910. The vear’s expenditure was £76,441, an 
increase of £2,063. The amount carried to net revenue account 
was £58,952, against £56,187, an increase of £2,765. The net 
revenue surplus for the year ended March 31, 1911, was £12,033, 
an increase of £1,001, and that had been appropriated as follows : 
Transfer to depreciation fund, £0,946, and transfer to reserve 
fund £5,087. The original loan liability of the undertaking was 
£787,291, but £176,777 had been set aside for ultimate redemp- 
tion. 

Lonpon.—At this week's meeting of the London County 
Council the following list of proposed new tramwavs, together 
with the estimated cost of each, was submitted : (1) Hampstead- 
road to King's-cross, via Euston-road, £34,840; (2) Charles- 
street to a point north of Ludgate-circus, via Farringdon-rond 
and Farringdon-street, £17,630; (3) Norton Folgate to near 
Liverpool-street, via Bishopsgate, £9,670; (4) Tooley-street, 
from the existing terminus to near London Bridge, £6,870 ; (5) 
Catford to Southend, via Bromley-road, £57,170 ; (6) Essex-road 
to Kingsland-road, via Englefield-road and Stamford-road, 
£39,320; (7) Wood-lane to Harrow-road, via a new road between 
Wood-lane and Latimer-road, thence via Walmer-road, Nil- 
chester-road, Clarendon-road, Cornwall-road, West bourne-park- 
road, Porchester-road, and Lord Hill'a-bridge, £61,000 ; total, 
£226,500. The first of these new lines is designed to link up 
existing tramways with King's Cross and enable passengers north 
of King's Cross to travel througn to the important shopping 
centre in and near the Tottenham Court-road. The second, it is 
considered, will prove of great benefit to Fleet-street and St. 
Paul's and the neighbourhood. The third, the committee believe, 
will be of great convenience to the north and north-eastern 
residents desirous of approaching tne Citv. The close proximity 
of the new terminus to Liverpool-strect. Bishopsgate, and Broad- 
street stations would be of great importance from a tramway 
standpoint. As to No. 4, the committee point out that efforts in 
1909 and 1910 failed to secure powers, but they strongly fec] that 
another attempt should be made. ‘The other lines would have 
more or less loca] significance, while 7 would, in the view of the 
committee, provide improved travelling facilities to thickly- 
populated districts. 
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COMPANY MEETINGS AND REPORTS. 


MARCONIS WIRELESS TELEGRAPH. 

Commendatore G. Marconi, LL.D., D.Sc., presiding at the 
fourteenth ordinary general meeting of Marconi’s Wireless Tele- 
graph Company, Ltd., at the Hotel Metropole, reminded the 
meeting that à vear ago he told the shareholders that in view 
of the general development of the business there was good reason 
to expect that not only would the preference shareholders be 
able to look in the future for the regular payment of their divi- 
dend, but that the ordinary shareholders might also expect to 
receive shortly some return upon their investments. It was a 
matter of considerable satisfaction to be able to place before 
them accounts which showed so marked an improvement in the 
profit and loss account as compared with that of the ae 
year. They were not keeping from them anything which they 
had any interest in knowing, other than, perhaps, the amount 
of the gross sales, but in order to avoid any possible misunder- 
standing, he would state that there was no truth in the sugges- 
tions which had been made that the balance of contracts and 
trading account embraced any sums received by way of com- 
pensation resulting from the patent action, nor did the figure 
include the dividends declared by the associated companies. 
Judgment in the action was only given towards the end of 
February, and the dividends of the associated companies were 
paid during this year, whereas this company’s accounts for 1910 
were closed on December 31. i 

The transatlantic service, which was opened in April last 
year, continued to work very satisfactorily. They continued to 
have some trouble owing to the mutilation of code words by 
the land lines, which he was sorry to say applied more to this 
country than it did to the other side. The directors hoped to be 
able to eliminate this trouble, but their programme in this 
direction must be subject to circumstances. A satisfactory 
solution would be the continuance of their wireless service into 
London, provided the necessary licer se could be obtained from 
the Port Office; but in view of the Government programme in 
connection with wireless telegraphv, this question must stand 
in abeyance for the present. The difficulty referred to did not 
arise with plain English messages, which the Post Office operators 
seemed able to handle very efliciently, and it was, therefore, 
probable that at an early date the directors would be able to 
carry into effect their intention of accepting plain English 
messages at the rate of 4d. per word. By this means a great 
many messages now sent by code at the higher rate would be 
sent in plain English, and at 4d. per word would be just as 
profitable as, and certainly more satisfactorily handled, than 
code messages at 7!d. He was engaged at the present time 
in making the necessary arrangements at the Clifden station 
for the introduction of their new duplex system, ard as soon 
as those arrangements were completed, he proposed to proceed 
to Canada to instal their Glace Bay station. When this was 
done their service capacity would be at least doubled with a 
very small increase of running expenses. 

The work completed during the past year included the con- 
struction of two stations in Brazil for the Madeira Mamore 
Railway Company, putting Porto Velho into radio-telegraphic 
communication with Manaos, and a number of important con- 
tracts were ertered into, which included the erection of stations 
in Italy, Turkey, Greece, Spain, and the Canary Islands. 'The 
stations of the Italian Government at Coltano would be in- 
augurated in the autumn, and would enable communication to 
be carried out between Italy and North America, and probably 
also with Great Britain, Spain, Turkey and Greece. A first 
agreement had been made with the Eastern Extension Telegraph 
Company for the erection of & coast station at Cocos Island 
for maritime communication, which would be worked as on 
joint account and would be the first of a series of coast stations 
extending to Hong Kong, Singapore, Malta and Gibraltar, to 
be erected under similar conditions. Important negotiations 
had been carried on with the l'rench Government, which had 
since resulted in the completion of a working arrangement 
between that Government and the affiliated Marconi companies. 
They had also designed several types of portable apparatus for 
military purposes, and business of a substantial nature was now 
resulting therefrom. 

Early in 1910 the directors submitted to the Imperial Govern- 
ment a scheme to put all British possessions into wireless com- 
munication with each other, and applied for & concession for 
the erection and working of the necessary stations. From this 
would appear to have developed the Imperial wireless scheme 
introduced by Sir Joseph Ward at the Imperial Conference. 
They would have preferred to have curried out the scheme as 
they had proposed, but there were reasons, which the directors 
were quite able to appreciate, why the Government should 
prefer to take this scheme in hand themselves under a working 
arrangement with this company. They should, however. he 
equally satisfied if their negotiations eventually resulted in their 
erecting the stations on behalf of the Government on terms which 
wonld compensatethecompany for the money and work which it 
had devoted to the development of long-distance wireless tele- 
graphy, and they were satisfied that th: Government recognised 
that it was solely duc to the company's patents, and to the experi- 
ence and knowledge which it had obtained through its work in con- 


nection with its commercial operation of the transatlantic 
service, that the Imperial scheme had come within practical 
politics. 

The board proposed to submit for the approval of the meeting 
the payment of the cumulative 7% dividend upon the preference 
shares to the end of December, 1910, and then, on behalf of the 
board, he proposed to declare an interim dividend upon the 
preference shares for the half-year ending June 30 at the rate 
of 7% per annum. He would then have the pleasure of declaring, 
for the first time in the history of the company, an interim 
dividend upon the ordinary shares for the six months ending 
June 30, 1911, at the rate of 10% per annum. In conclusion, 
the chairman expressed, on behalf of the board, how much they 
appreciated the fact that the recent success of the company 
had been due to the untiring energy, foresight and ability of 
their managing director, Mr. Godfrey C. Isaacs. The report was 
unanimously adopted. 


CROMPTON & COMPANY, LTD. 


The annual report to March 31 states that the result of the 
year's trading. after the usual provision for depreciation, shows 
a loss of £14,195 10s. 7d., as compared with £20,493 2s. 10d. 
for the year ending March 31, 1910. After providing for deben- 
ture interest and other charges, the balance to the debit of this 
account is increased to £48,271 11s. 11d. The margin of profit 
obtainable during the financial year on the sale of goods of the 
company's manufacture has been small, but the demand is 
steadily improving. ard an increase in the turnover is all that 
is required to enable the company to earn satisfactory profits. 
Pending the realisation of certain retention monies and other 
items which tended to lock up the working capital of the com- 
pany, and which might otherwise have been used to develop 
the output at the company's works, the directors did not feel 
that they were warranted in permitting the works to hold so 
large a stock as in past years, and this reduction has adversely 
affected the output and the company's profits. The amount 
of capital so tied up is being gradually reduced, and it is antici- 
pated that further sums will shortly be realised which will be 
employed for the benefit of the company's business, and this 
should materially improve the position. The necessary structural 
alterations at thc company's works, to accommodate the head- 
quarters of the sales department, were completed in December 
last, and the past year's accounts, which had to bear the cost 
of removal, benefit but little by the saving in expense now being 
effected. In accordance with the Articles of Association, Mr. 
Lionel H. Henbury retires from the Board of Directors by 
rotation, but offers himself for re-election. — Lieut.-Col, John 
Clibborn, C.I.E., hes been appointed by the directors to a seat 
on the board, which appointment requires the confirmation of 
the shareholders. 


ELECTRIC CONSTRUCTION COMPANY. 


Mr. Walter S. B. McLaren, M.P., presiding at the 18th annual 
meeting of the Electric Construction Company, Ltd., said his 
last year's forecast of an increased demand for electrical 
machinery had been fulfilled. The number of machines for 
industrial purposes had been greater than in any previous year, 
and he believed that the apprehensions as to the use of electrical 
machinery in mines would soon be removed. "l'hey began the 
new year with a lerger amount of work than last ycar, and they 
viewed the future with confidence, if the demand continued. The 
general reserve fund of nearly £20,000 was earmarked to set 
aginst the depreciation of the shares in other companies, which 
amounted now to £73,000. The report was adopted. 


CHATHAM LIGHT RAILWAYS. 


The report of the Chatham and District Light Railways 
Company for the half-year ended June 30, 1911, shows that the 
result of the half-vear’s working is as follows :—Revenue 
£21,444 ; expenses, £12,514, leaving a sum of £8,930, from which 
has to be deducted rent of Rochester Corporation lines £1,871, 
interest on debentures £1,234, and interest account £226, these 
three items together totalling £3,332, and there remains a balance 
of £5,598, to which is added the sum brought forward of £638, 
giving a balance of £6,236, out of which the directors recommend 
a dividend at the rate of 3°, per annum on the ordinary shares, 
placing £1,706 to revenue new account. The traffic receipts show 
a smal! increase of £71 and the expenses a decrease of £190 as 
compared with the receipts and expenses for the corresponding 
half of 1910. 


ELECTRIC AND GENERAL INVESTMENT. 


The report for the year ended May 31 shows a gross profit of 
£11,848. After deducting all general charges and the interim 
dividend already paid on the preference shares, and providing 
for the proportion of the final dividend accrued on the preference 
shares to May 31, there remained £4,176. As a further reserve 
to meet the depreciation in the company’s investments the 
directors have carricd £2,976 of this amount to the contingencies 
fund, thereby raising it to £78,924 as at May 31, leaving £1,200, 
The directors recommend a dividend at the rate of 6% per 
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ennum on the ordinary shares for the year ended May 31. The 
directors propose to divide each founders’ share of £5 into 100 
deferred shares of Is. each, ard to create 30,000 additional 
deferred shares of 15. each. thus increasing the total of deferred 
shares to 40,000. Of these 30,000 additional shares, 10.000 to 
be issued to the holders of the founders’ shares, and 20.000 to 
the holders of the ordinary shares, thus preserving the present 
relationship between the two classes of shares. It is also pro- 
posed to create £22,500 5°, debenture stock, having a first 
floating charge on the undertaking, to be repayable at par on 
June 1, 1931, but to be redeemable by the company at 102 in 
whole or part at any earlier date on three months’ notice, but 
the directors, who are empowered to borrow up to the nominal 
amount. of the company’s capital, have no intention at present 
of issuing debenture stock except to the extent of and for the 
purposes above mentioned. With the concurrence of the trustee, 
the company out of the reserve funds and undistributed divi- 
dends, ete., to declare and pay as dividend or bonus in satisfac- 
tion and discharge of all rights and interests in the reserve funds 
and undistributed dividends, etc., to that date under the existing 
regulations :—(a) To the holder of each founders! share: £137 
to be satisfied by the issue of 5°%, debenture stock for £125 and 

deferred shares of Is. fully paid, requiring £5 (this will 
absorb £12,500 debenture stock, and 10,000 deferred shares, in 
addition to the 10,000 deferred shares into which the founders’ 
shares will be changed. and a cash distribution of £7 per share ; 
(b) To the holder of each ordinary share: 01s. 6d. to be satistied 
bv the issue of 5°¢ debenture stock for 10s.. and one deferred 
share of 1s. fullv paid (this will absorb £10.000 debenture stock 
and 20,000 deferred shares), and a cash distribution of 6d. per 
share. 


LIVERPOOL OVERHEAD RAILWAY. 

The accounts of this company for the pest half-vear show an 
available balance of £10,841 6s. Id., and the directors have 
resolved to recommend payment of dividends at the rate of 5°, 
per annum on the Preference shares. and 1°, per annum on the 
Ordinary shares, leaving a balance of £4,665 9s. Id. to be carried 
forward. 


— 


CENTRAL LONDON RAILWAY. 

The report. of the Central London Railway Co. shows that the 
capital expenditure during the half-year his been £51,463, of 
which £38.864 was on the Liverpool-street extension, £7,348 
expenses of the issue of Preference stock, ard £2,617 cost of the 
high-level subway with the City and South London at Bank 
Station. The receipts show a decrease of £8.230 and the expenses 
a decrease of £3,420, making a net decrease on the half-year of 
£4810. Important chenges in the staff entailed compensation 
to officers who have been retired, and this item figures in the 
account for £3,316. The decrease of 658.909 in the number of 
passengers carried is attributed to the large increase in motor- 
omnibus competition and to the weather conditions, which have 
heen extremely favourable to omnibus traftie, and also to the 
fact that the attendance at the Exhilition et Wood-lane has not 
been as great as in former years. The construction of the Liver- 
pool-street extension is progressing rapidly, and arrangements 
have been made with the contractors whereby the work will be 
expedited six months, The Ozonair svstem of ventilation is 
being installed over the whole line, and will be completed during 
the next few weeks. By this svstem 80 million cu. ft. of ozonised 
air will be pumped daily into the tunnels, which will thus render 
the atmosphere exceptionally pure. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 
Mr. J. G. 


Amesbury: New County Police station and offices. 
Powell, County Surveyor, Trowbridge. 

Barntield : New Church of 5t. Paul. 
Cannon-street, Accrington. 

Barrow: The Council is seeking sarction to a loan of £5,600 
for electricity extensions. 

Beeston: Catholic school. 
Cookridge-street. Leeds. 

Belfast : Additions to Infectious Diseases hospital at Purdys- 
burn. Messrs. Young & Mackenzie, architects. 

Bideford: A Provisional Order for electric lighting is sought 
by a company formed for that purpose, 

Birmingham: A transforming station is to be erected at 
Harborne for the Birmingham Electric Supply Committee. 

Bognor: Mr. W. Tate is applying for a Provisional Order 
for lighting the town by electricity. 

Chard: Messrs. J. & W. Purves, Exeter, are applying for a 
Provisional Order to light the town by electricity. 

Cheltenham: Considerable extensions of mains are urder 
contemplation to extend electrical supply to surrounding 
districts. 

Croydon : Sanction is being sought to a loan of £10,000 for 
extensions to the electricity undertaking. 

Donnybrook: Installation of electrice lighting in eleven 
artizans’ dwellings for Pembroke Urban District Council. Mr. 
J. C. Manby, Ballsbridge, Pembroke, co. Dublin, 


Mr. H. Ross, architect, 


Mr. W. H. H. Martin, architect, 


Great Crosby: New laundry centre for Halsall Education 
Foundation Trustees. Messrs. T. Mellerd, Reade & Sons, 
architects, South John-street, Liverpool. 

Higham Ferrers: Messrs. Brown & Wells, Northampton, are 
applving for a Provisional Order to light the town by electricity. 

lford : A loan of £8,070 has been sanctioned for electricity 
works extensions, 

Inchicore: New wagon and carriage shops for the Great 
Southern ard Western Railway. Company's engineer, Inchicore, 


Dublin. 

Kendal: New Parish Hall, swimming bath, 
gymnasium. Mr. John Hutton, architect. 

Liversedge: New stores for the Liversedge Mutual Co- 
operative Societ v. Mr. H. Stead, architect. 

Luton: The Council proposes to expend £13,500 on extensions 
to the electricity undertaking. 

Marylebone: New Municipal buildings. 
town clerk. 

Milcombe Regis: New secondary school (200 places). Messrs. 
Crichmay & Sons, architects, Weymouth. 

Northwich: Public baths, to cost approximately £7,000. 
Mr. J. A. Cowley, town clerk. 

Patricroft: New wing and extensions to hospital. 
John Knight, architect. Cross-street, Manchester. 

Prestwich : Sanction is sought to a loan for £3.000 for exten- 
sions to mains and services for the Salford Council. 

Reigate: The Council is secking sanction to a loan for £8,400 
for extensions to the electricity undertaking. 

Shefficld: Extensions to the electricity undertaking are 
contemplated at a cost of £61,000, 

West Kirby: New high school for girls. 
architect, Neweate-street, Chester. 

Wolverhampton: An expenditure of about £10,000 is under 
consideration in connection with the electricity undertaking. 

Worthing: Sanction is scught to a loan of £5.000 for exten- 
sions to the electricity undertaking. 


pavilion. and 
e 


Mr. James Wilson, 


Mr. 


Mr. H. Beswick, 


THE IRON AND STEEL INSTITUTE. 


The arrangements to hold the autumn meeting of the 
Iron and Steel Institute at Turin on Mondav and Tuesday, 
October 2 and 3, 1911, are now completed. Members 
desirous of attending the meeting must signify their inten- 
tion not later than August 22, on which date the lists will 
be definitely closed. Accommodation at hotels during the 
journey and in Turin will be allotted in the order in which 
applications are received. The provisional list of papers 
expected to be submitted for reading is as follows :—(1) 

' Report on the Mineral Resources of Italy.” by Various 
Authors ; (2) " On the Autogenous W elding of Metals," by 
Dr. Francesco Carnevali (Turin) : (3) On the Application 
of Electric ‘al Energy to the Manufacture of Iron. and Steel 
in Italv." by Cav. “ing. Remo Catani; (4) * On the Present 
State of the Iron and Steel Industries of Italv," by Signor 
Comm. Luigi Dompé and Cav. Francesco Saverio Pucci ; 
(5) “ On New Industrial l'rocesses for the Cementation of 
Steel,” by Cav. Prof. Dr. Federico Giolitti ; (6) “ On 
Cementation with Gas under Pressure," by Prof. Dr. F. 
Giolitti and Dr. Francesco Carnevali; (7) * On the Trans- 
formation of Steel within the Limits of Temperature 
emploved for Heat Treatment," by Louis Grenet (Argen- 
teuill, France): (8) "^ On Basie Slay.” © by V. Adolphe Kroll, 
jun. (Frankfurt-am-Main) ; (9) “ On the use of Titanium 
in Iron and Steel,” by C. V. Slocum (Pittsburg); (10) * On 
the Physico-Chemical Properties of Slags.” by Prof. J. H. 
L. Vogt (Christiana). A final list of the papers to be read at 
the meeting will be circulated to members later. 


ULTRA-VIOLET FROM THE ARC. 


Mr. H. P. Gage, in a paper read before the American 
Physical Society, points out that in experimenting with 
different substances in the are it was found that uranium 
gave a very nearly continuous spectrum from the visible to 
the ultra-violet as far as 224. The following electrodes will 
give a spectrum with rather weak lines on a continuous 
background. Make a tube of thin sheet iron or " tin" Lin. 
inside diameter, fill with powdered uranium oxide (U40,). 
Use as lower electrode, connect to the positive terminal and 
pass 6 amperes. The negative terminal mav be carbon. If 
the current is reversed a rich line spectrum will be obtained. 
The amount of ultra-violet light in a source may be photo- 
metered by using a Lummer-Brodhun photometer with a 
screen towards the unknown source which will transmit 
only the wave-lengths desired. The ultra-violet light is 
made apparent. to ‘the eve by using a screen coated with 
anthracene instead of white paper. Examples of measuring 
the photographic brilhancy of several are lamps. 
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ABSOLUTE MEASUREMENTS IN ELECTRICITY AND 

MAGNETISM. By Pror. A. Gray, F.R.S. 5s 6d. [515] 

ABSOLUTE MEASUREMENTS IN ELECTRICITY AND 

MAGNETISM, THE THEORY AND PRACTICE OF. By 

Pror. A. Gray, F.R.S. Two vols. Vol. L, 12s. 6d. ; Vol. 

II., in two parts, 25s. [514] 

ALTERNATING CURRENTS, THE ELEMENTS OF. By 
W. S. FRANKLIN and R. B. WILLIAMSON. Svo, 10s. net. 

[513] 

ALTERNATING CURRENTS AND ALTERNATING CUR- 

RENT MACHINERY. By Pnor. D. C. JacksoN. 14s. net. 

[518] 

ALTERNATING CURRENTS. . By Atrrep Hay, D.Sc., 
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ALTERNATING CURRENT WINDINGS. By C. Kiwz- 

BRUNNER, A.M.I.E.E. Demy 8vo. Illustrated. 3s. 6d. net; 

3s. 9d. post free. [623] 

ALTERNATING CURRENT MACHINES, TESTING OF. By 


C. KiNzBRUNNER, A.M.LE.E. Demy 8vo. Illustrated, 
4s. 6d. net; 4s. 10d. post free. [618] 


ARC LAMPS, ELECTRIC. By J. ZEIDLER and J. LusraARTEN. 
M.Sc. Demy 8vo. Profuscly illustrated. 56. net; 5s. 4d. 
post free. [011] 

ATLANTIC CABLE, THE STORY OF THE. By CHARLES 
Bricut, F.R.S.E., M.I.E.E. 220 pp. 45 Illustrations. ls. 


CONTINUOUS-CURRENT ARMATURES. By C. Kinz 
BRUNNER, Á.M.LE.E. Demy 8vo. Illustrated. 3s. 6d. 
net; 3s. 9d. post free. [622] 


CENTRAL STATION ELECTRICITY SUPPLY. By A. Gay, 
M.I.E.E., Borough Electrical Engineer, Islington, and C. H 
YEAMAN, A... E.E., Borough Electrical Engineer, Hanley. 


Second Edition, Revised. With 278 Illustrations. 10s. 6d. 
net. [1264] 
CONTINUOUS CURRENT ENGINEERING. By ALFRED 


Hav, D.Sc., M.I. E. E. 330 pages. Fully Illustrated. Demy 
8vo, 5s. net. [2650] 


CONTINUOUS-CURRENT MACHINE DESIGN. By WiLLIAM 


Cramp, M.LE.E. Demy 8vo. Illustrated. [626] 
DISEASES OF ELECTRIC MACHINERY. By C. KiNwz- 
BRUNNER, A.M.I.E.E. Limp cloth. ls. 6d. net; Is. 8d. 
post fen [619] 


DYNAMO, HOW TO MANAGE A. A Handbook for Engineers, 
Electric Light Engincers, and Electro-platers. By S. R 
BorroNE. Ilustrated Fourth Edition, Revised and En- 
larged. Pocket size. ls. [1277] 


DYNAMO, MOTOR, AND SWITCHBOARD CIRCUITS FOR 
ELECTRICAL ENGINEERS. By WiLLiAM R. BOWKER. 
Second Edition, Revised and greatly enlarged. 180 pages, 
130 diagrams. Medium 8vo. 7s. 6d. net. [3105] 


ELECTRICITY AND MAGNETISM. By FLEEMING JENKIN, 
F.R.S., M.I.C. E. With 177 lllustrations. Crown 8vo, 3s. 6d. 
0125] 

ELECTRICITY FOR PUBLIC SCHOOLS AND COLLEGES. 
By W. Larpen, M.A. With 215 Illustrations, and a Series 

of Examination Questions; with Answers. Crown 8vo, 6s. 
[0127] 

ELECTROTECHNICS By Jonn HENDERSON, D.Sc., F. R.S.E. 
With 31 Diagrams. Crown 8vo, 3s. [0137] 
ELECTRICAL MACHINERY, MANAGEMENT OF. By F. B. 
CROCKER and S. S. WHEELER. Eighth edition, 13] [lustra- 
tions, 223 pages. Crown 8vo.. 4a. 6d. [424] 
ELECTRICITY AND MAGNETISM, THE ELEMENTS OF 
By W. S. FRANKLIN and Barry Macsvurr. Illustrated. 8 vo., 

13. net. [512] 
ELECTRO-MAGNETISM AND THE CONSTRUCTION OF 
DYNAMOS, TEXT-BOOK ON. By Pnor. D. C. Jackson. 

9s. net. [517] 
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ELECTRICAL INFLUENCE MACHINES (WIMSHURST 
MACHINES). Their Development and Modern Forms, with 
instructions for making them. By J. Gray, B.Sc. Second 
Edition, Revised. With 105 Illustrations. 58. net. [1263r 

ELECTRIC LIGHT CABLES, AND THE DISTRIBUTION 
OF ELECTRICITY. By Stuart A. RussELL, A.M.I.C.E., 
M.I.E.E Second Edition, Revised. With 110 Illustrations. 
10s. 6d. [1269] 


ELECTRICITY AND MAGNETISM FOR BEGINNERS. By 
F. W. SANDERSON, M.A. 2s. 6d. [506] 
ELECTRICITY AND MAGNETISM, ELEMENTARY LES- 
SONS IN. By Pror. Sitvanus TuoMpsoN, F.R.S. 4s. 6d. 
[507] 

LECTRICITY, AN INTRO DUCTION TO. By Linnavs 
CumMING. Fourth edition. 8s. 6d. [509] 
ELECTRICITY AND MAGNETISM, THEORY OF. By C. E. 
Curry, Ph.D. 8s. 6d. net. [510] 
ELECTRIC WAVE TELEGRAPHY, THE PRINCIPLES OF. 
By J. A. FrEMING, M.A., D.Sc., F.R.S., Professor of Elec- 
trical Engineering, University College. With 7 Plates and 
395 other Illustrations. 8vo, 24s. net. [0141] 
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KENELM EpccumBgE, M.I.E.E., A.M.LC.E. Second Edition, 
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ELECTRIC TRACTION. By Rosertr H Smita, Assoc. M.I.C.E., 
M.I.E.E. Demy 8vo. Illustrated 9s. net; 9s. 6d. post 
free. [621] 


ELECTRICAL ENGINEERING IN THEORY AND PRAC- 
TICE. By G. D. AsriNALL Parr, M.Sc. With 282 illustra- 
tions, 8vo. 12s. net. [502] 

ELECTRON THEORY, THE. By E. E. FounwiER, B.Sc. 
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ELECTRICITY SUPPLY, COMMERCIAL AND BUSINESS 
ASPECT OF. A Practical Handbook for the use of Auni- 
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tricity Committees. By B. A. H. GiBBiNGs, M.I.E.E. Post 
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ELECTRICITY AND MAGNETISM. By FLEKEMING JENKIN. 
F.R.S., M.I.C. E. With 177 Illustrations. Crown 8vo, 3s. fid, 
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ELECTRICITY FOR PUBLIC SCHOOLS AND COLLEGES. 
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ELECTRO-METALLURGY. By J. B. C. Kersuaw, F.I.C. 
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With 57 Illustrations. Demy 8vo, 8s. 6d. net. [2697] 


ELECTRO-MOTORS: HOW MADE AND HOW USED. A 
Handbook for Amateurs and Practical Men By S. R. 
BorroNrE. With 90 Illustrations. Fourth Edition, Revised 
and Enlarged. 3s. [1279] 

ELECTRICAL INSTRUMENT MAKING FOR AMATEURS. 
A Practical Handbook. By S. R. Borrowr. With 96 
Illustrations. Seventh Edition, Revised and Enlarged. 
Js. 6d. [1278) 

ELECTRICAL ENGINEERS! POCKET-BOOK. By Horatio 
A. Foster, M.A.1.E.E., &c. 1,600 pages. Illustrated. 21s 
net. [2682] 

ELECTRICITY IN HOMES AND WORKSHOPS. A Practical 
Treatise on Electrical Apparatus. By SvpNEv F. WALKER, 
M.LE.E., &c. Fourth Edition, entirely re-written and En- 
larged. With 205 Illustrations. 5s. net. [1266] 

ELECTRICITY AND MAGNETISM. A Popular Treatise. By 
S. R. BoTrroNE. Second Edition, Revised With 103 Illus- 
trations 2s. 6d. net. [1280] 

EXPERIMENTAL ELECTRO-CHEMISTRY. By N. Monroe 
Hopkins, Ph.D. With 130 Illustrations. Demy 8vo, 12s. 
net. [2696] 

ELECTRIC RAILWAYS THEORETICALLY AND PRAC- 
TICALLY TREATED. By Sipney W AsnE, B.S., Depart- 
ment of Electrical Engineering, Polytechnic Institute of 
Brooklyn, and J. D. KxirEv, Assistant Electrical Engineer, 
N.Y.C. and H.R.R.R. Illustrated with numerous Diagrams. 
Demy 8vo. Vol. I.—Rolling Stock. 10s. 6d. net. Vol 1I.— 
Engineering Preliminaries and Direct Current Sub-Stations. 
10s. 6d. net. By SipNEY W. Asug, B.S.. E.E. [26091] 

ELECTRIC CABLES, THEIR CONSTRUCTION AND COST. 
By D. Covrg, M.LE.E., and F. J. O. Howe. 467 pages. 
Crown 8vo. leather, gilt edges. 15s. 4d. [421] 

ELECTRIC POWER CONDUCTORS. By WitLIAM A. DEL 
Mar, A.C.G.L, A.M.Amer.I. E.E., A.IT.E. E. 340 pages, with 
Illustrations. Large crown 8vo, 9s. net. [3103] 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Ficet Street, London, E.C. 


CONTRACTS. 
[9 38 22 ee a U NION. 


TENDERS are invited (from Makers only) for the 
INSTALLATION OF A TWENTY-EIGHT POINT FIRE 
ALARM, Open Circuit System, for the Blackburn Union 
Workhouse. A specification of the proposed works may 
be obtained on application to the undersigned, and 
sealed Tenders, endorsed ** Fire Alarms Tender," must be 
delivered at my office not later than 9 a.m. on Saturday, 


5th August, 1911. 
CHAS. E. BYGRAVE, 
Union Clerk. 


Union Offices, Ca rdwell-place, 
Blackburn, 14th July, 1911. 


LANCASHIRE ASYLUMS 
WHALLEY ASYLUM. 


BOARD. 


NOTICE TO ELECTRICAL ENGINEERS. 


The Whalley Asylum, near Blackburn, is now in course 
of erection, and the Committee of Visitors will shortly be 
prepared to let the contract for the electrical plant, etc. 

Contractors who are desirous of having an opportunity 
of tendering for this work must send in their names and 
addresses to the undersigned on or before August 7, 1911, 
and the Committee of Visitors will select a limited number 
of firms who will be invited to tender for the work. 

HARCOURT E. CLARE, 
Clerk to the Committee of Visitors. 
County Offices, Preston, 
July 26, 1911. 


APPOINTMENTS. 


Was TED bythe Consett Iron Company, Ltd., athorough- 

ly competent ELECTRICAL ENGINEER, capable 
of supervising generating, haulage, pumping and lighting 
plant, both alternating and direct current.— Applications en- 
closing copies of recent testimonials, stating age, experience, 
and salary expected, to be addressed to the General Manager, 
Consett Iron Company, Ltd., Consett. 


CONTRACTS OPEN. 
HOME. 


FARNHAM.— The Gas and Electricity Company invite tenders 
for the supply of (a) two high-speed Diesel oil engines coupled 
to two 90 kw. alternatora with direct-coupled exciters, piping, 
tanks, overhead traveller, and accessories ; and (b) main high 
tension switchboard. Particulars (£1 1s. each) from the Secretary 
to the Company, East-street, Farnham. August 16. 

FRODINGHAM.—The Urban District Council invite tenders for 
the supply and erection of poles, lamps, wires, switches, and 
for lighting the streets with current independently supplied at a 
pressure of 220 volts. Particulars (10s. 6d.) from Mr. J. Green, 
surveyor, Counci! Offices, Frodingham, Scunthorpe, Lincolnshire. 
August 11. 

Lonpox.—The London City Council invite tenders for the 
installation of about 250 lamps at Great College-strect Elementary 
School, Rochester-place. N.W. Particulars (£1) from Mr. Maurice 
Fitzmaurice, C.M.G., Chief Engineer, Spring-gardens, S.W. 
August l. 

Pontypripp.—The Urban District Council invites tenders 
for the supply and erection of one 1,700 ampere-hour storage 
battery with motor driven booster and switchgear. Particulars 
(£1 1a.) from Mr. J. E. Teasdel, electrical engineer, Treforest. 
August 1. 

RocHDALE.—The Corporation invite tenders for 12 months’ 
supply of paper insulated cables. Particulars (£2 25.) from 
Mr. C. C. Atchison, M.I. E. E., engineer and manager, August 2. 


SouTHAMPTON.—The Harbour Board invite tenders for the 
supply and erection of two electric ventilating fans at the Pier 
Pavilion. Particulars from the Engineer, Offices of the Board, 
Town Quay, Southampton. August l. *- 


TONYREFAIL.—The Tonvrefail and Gilfach Goch Electric 
Light Company, Ltd., invite tenders for the supply of electric 
lighting mains, switchgear, and street lighting fittings in the 
Ely valley. Particulars from Mr. D. R. Morgan, secretary, 
48, High-strcet, Tonyrefail, Glamorganshire. August 1. 


OVERSEAS. . 


ADELAIDE.—The Imperial Trade Correspondent at Adelaide 
(Mr. J. K. Samuel) reports that tenders will be received up to 
noon on August 30, at the office of the Deputy Postmaster- 
General, Adelaide, for the supply of (1) 6,400 porcelain insulators 
(Schedule No. 182) and (2) 6,500 copper bindings, 1,000 jointing 
sleeves, 6,500 copper tapes, and 38} tons of hard-drawn copper 
wire (Schedule No. 183).. A deposit of 5% on the first £1,000, 
and of 2195 on the amount above that sum, is required with 
each tender. Local representation is necessary. For copies of 
the specifications and forms of tender, application should be 
made to the High Commissioner in London for the Common- 
wealth of Australia, 72, Victoria-street, S.W., where also pre- 
liminary deposits may be paid. 

AvusrRIA-HuNGARY.— The authorities of the Grossgemeinde 
Paizto, Komilat Heves, Hungary, invites tenders up to August 
2 for the erection of an electric lighting plant for public and 
private purposes. 

Brazit.—Tenders will be received up to August 21, at the 
offices of the '* Inspectoria de Engenharia Naval, Ministerio da 
Marinha,” Rio de Janeiro, for the supply and fixing of an electric 
gouds lift and an electric crane, both required for the Naval 
Depot on the Island of Cobras. Customs duty will be borne hy 
the Ministry of Marine. A deposit of 500 milreis (about £33) 
will be required to qualify any tender. Local representation is 
necessary. ‘Tenders will be opened on September 25, at the 
offices of the “ Directoria Geral do Expediente, Ministerio da 
Viacao e Obras Publicas," Rio de Janciro, for tne supply of 
all the electric light fittings, fans, lamps, insulating conductors, 
etc., in connection with the equipment of the new Postal- 
Telegraph building in Porto Alegre with electric light. The 
upset price is put at 46,364 milreis (about £3,100), and a deposit 
of 500 milreis (about £33) will be required to qualify any tender. 
Prices should 1iot include customs duty. Local representation is 
necessary. 

CaANADA.—Tenders are invited by the municipal authorities 
of Penticton, British Columbia, for the supply and installation 
of two 100 k.v.a., three-phase, 4,600-volt, 900 r.p.m. alternating 
current generators, with pressure pipe line, switchboards, trans- 
formers, meters, distribution, and street lighting system. Tenders, 
in duplicate, marked ‘‘ Tender for Hydro-Electric Plant," will 
be received by Mr. F. H. Latimer, Consulting Engineer, Pen- 
ticton, British Columbia, up to August 10. A deposit of 5% 
of the value of the offer must accompany each tender. 


TENDERS ACCEPTED. 


ABERDEEN.—Renewal of battery at Cult's sub-station fot 
the Towa Council. Messrs. the D.P. Battery Company, Ltd. 

BorrTox.— Plant and supplies for Coancil’s Electricity Depart- 
ment. Single-phase transformers, The Foster Engineering 
Company and Messrs. W. E. Burnand & Company; three- 
phase transformers, Messrs. Ferranti, Ltd., and the British 
Westinghouse Electric and Manufacturing Company, Ltd. ; 
surface boxes, cable boxes, ete., the British Insulated and 
Helsby Cables Company, Ltd. ; incandescent lamps, the British 
Thomson-Houston Company, Ltd. : cable, the British Electric 
Cable Company, Ltd. ; meters, Messrs. Chamberlain & H ookham, 
Ltd., the Bastian Meter Company, Ltd., the British Westinghouse 
Electrical and Manufecturing Company, Ltd., and the Bat 
Meter Company; motor starters, Messrs. Ferranti, Ltd. ; 
d.c. motors, The British Westinghouse Electrical and Manu- 
facturing Company, Ltd. 

Lonpon.—Henrion are lamp carbons, open, enclosed and 
flame type, 1,150,000 carbons approximately, for the London 
& North Western Railway, Messrs. Wm. Geipel & Company, 
Vulcan Works, St. 'Thomzs-street, S.E. : 


- T = — 


TECHNICAL CLASSES. 


City & Guilds Technical College, Finsbury. 


(LEONARD STREET, CITY ROAD). 

A College for the scientific training of students who are 
preparing to become electrical or mechanical engineers, or 
chemists: and for engineering pupils who desire to supplement 
their practical training by a two years' course of instruction 
in the principles of engineering science. The instruction is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 

The College does not prepare students to pass external 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English ; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
a period of two years, and those in Chemistry three years. 
There are arrangements also for three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 

PROFESSORS : 
ELECTRICAL ENGINEERING 


AND Puysics: Silvanus P. Thompson, D.Sc., 


F.R.S. (Principal of the 
College). 
MECHANICAL ENGINEERING 
AND MATHEMATICS : E. QG. Coker, M.A., D.Sc., 
M. Inst. M. E. 
CHEMISTRY : e 153 Meldola, D.Sc., F.R.S., 
F.I.C. 


City and Guilds of London Institute, 
Gresham College, 
Basinghall-street, E.C. 


UNIVERSITY OF LONDON. 
KING'S COLLEGE. FACULTY OF ENGINEERING 


Complete COURSES of STUDY, extending over either 
three or four years, are ARRANGED in Civil, Mechanical, 
and Electrical Engineering for the Engineering Degrees of 
the University of London and for the Diploma and Certifi- 
cate of the College. 

The four years’ Course provides, in addition to the 
Academic training, opportunity for practical traming in 
‘© Works." 4j 

MEMBERS OF THE ENGINEERING STAFF. 
Professor D. S. CAPPER, M.A., M.Inst.C. E., Dean. 
Professor H. M. WAvNronRTH, A.M.Inst.C. E., Sub-dean. 

ENGINEERING. 
David Sing Capper, M.A., M.Inst.C. E., M.I. M. E., Professor. 


Harry Morton Waynforth, A.M.Inst.C. E., M.I. M. E., Assis- 
tant Professor. 


Oliver Sturdy Sinnatt, M.Sc., Senior Demonstrator. 
Ralph Wolfenden, M.Sc. ! Tasdo cut ea dowd 
Herbert George Taylor, M.Sc.  ! 

Walter Herbert Webb, Lecturer in Geometrical Drawing. 
ELECTRICAL ENGINEERING. 

Ernest Wilson, M.I. E. E., Professor. 

Frederick Steel E. Robertson, A. M.I. E. E. leonis ret RES 

Robert Ellis Shawcross, A. M.Inst.C.E.  ) z 

Hugh Whitmore Franks, Assistant Demonstrator. 
METALLURGY.— A. K. Huntington, Professor. 

For full information apply to the Dean or the Secretary, 

King’s College, Strand. 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLECE, NEWCASTLE-UPON-TYNE. 
PrixciraL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 

F. H. PRUEN, M.A., Secretary. 


Armstrong College, Newcastle-upon-Tyne. 


THE ELECTRICAL ENGINEER, JULY 28, rorr.. 


MA. 


NORTHAMPTON POLYTECHNIC INSTITUTE. 
ST. JOHN STREET, LONDON, E.C. 


—— 


SESSION 1911-12. 


MECHANICAL AND ELECTRICAL ENCINEERINC. 

FULL DAY COURSES in the Theory and Practice of the 
above subjects will commence on Monday, October 2, 1911. The 
Courses in Mechanical Engineering give a thorough grounding 
in Engineering work, and in the third and fourth years include 
specialisation in various directions, such as Automobile and 
Aeronautical Engineering. In Electrical Engineering with similar 
grounding the specialisation is in the direction either of Heavy 
Electrical Engineering or of Telegraphy and Telephony, including 
Radio- Telegraph y. 

ENTRANCE EXAMINATIONS will be held on Wednesday 
and Thursday, September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether ; they 
also prepare for the degree of B.Sc., in Engineering at the 
University of London. Fees for either of these courses £15, or 
£ll per annum. 

TECHNICAL OPTICS. 

Full and partial day courses, practical and theoretical, in 
Technical Optics will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and are well adapted to those seeking a career in this 
department of Applied Science. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 
subjects referred to above. 

Full particulars can be obtained on application at the office of 
the Polytechnic, or to 

R. MULLINEUX WALMSLEY, D.Sc., Principal. 


FARADAY HOUSE. 


ESTABLISHED 1889. 
The Syndicate of Electrical Engineers, Ltd.) 


(Proprietors: 


LOAN OF INSTRUMENTS 


Tests of every kind of Electrical Machinery 

and Instrument, and all Apparatus and 

Materials used by the Electrical and Allied 
ndustries. 


Scale of fees will be sent on application to the 
Secretary. 
THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION. 
62-70, Southampton Row, London, W.C. 


Telebhone No.: Teleg. Address: 
9999 Central. ** Standardizing, London. ' 


FARADAY HOUSE. 


MU LCANTA 


YOUR NEXT ENQUIRY 
WILL BE APPRECIATED. 


F.CARSON & EVANS. 
J'FENCHURCH BUILDS: LONDONE 


*EDGONERE 


LAKE & INSULATING STAPLES 
MOSSES & MITCHELL, 


Write for Samples and Prices. 
Chiswell Works, 122-124, GOLDEN LANE, E.C. 


STANDARD ELECTRICAL WORKS. 


ELECTRIC TRACTION. A Practical Handbook on the Appli- 
cation of Electricity as a Locomotive Power. By J. H. 
Riper, M.I.E.E., M.I.C.E., Chief Electrical Engineer to the 
London County Council Tramways. With numerous Illus- 
trations. Crown 8vo, 10s. 6d. net. [1252 

ELECTRIC POWER TRANSMISSION. A Practical Treatise 
for Practical Men. By Louis BELL, Ph.D., M.Am.I.E.E. 
Fifth Edition, Revised and Enlarged. With 350 Diagrams 
and Illustrations. Demy 8vo, 16s. net. [2694 | 
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PUBLICITY 


SECTION. 


In this Section of “The Electrical Engineer " we give Publicity to New Inventions and Specialities. 


The Usco Air Heater. 


The advantages attending the use of heated air for 
promoting the combustion of fuel need no insistance upon, 
but it will probablv be news to nan engineers that by 
this means alone an economv of 18 to 20% in the fuel | 
bill is obtainable. Practical trials have demonstrated 
beyond doubt the fact that the Usco Air Heater, manu- 
factured by the Underfeed Stoker Company, Ltd., of 
Coventry House, South-place, Finsbury, E.C., brings about E 
an increase in the temperature of the air to be supplied | 
to the fire of from 150? to 450? f., and each 20° to 30°: 
increase means a coal economy of at least 1%. The use | 
of heated air in the furnace lias a most important influence 
in improving the character of combustion, since it pro- 
motes chemical action and so gives a quicker re-action 
and a higher furnace temperature, resulting in a more 
energetic oxidizing effect upon those hydrocarbon gases, 
which, when cold air is used, are difficult to consume, and 
result in smoky combustion. When using heated air the 
flame is bright and clear, and almost smokeless, and with 
inferior fuels, and those containing much moisture, this 
effect is still more pronounced. The use of heated air is 
also attended with the further advantage that, just in 
proportion as its temperature 13 raised, heat losses due to 
an excess of air passing through the fire are diminished, 
that is, if the air entered the fire at the temperature of the 
escaping gases there would be no loss due to any D 
emploved over that required for actual chemical combina- | 
tion with the fuel. This is an important point, for, while 
a pound of carbon in coal requires theoretically only about 
12 Ibs. of air for its combustion, it is found in practice 
that to ensure the proper burning of coal without the 
formation of incomplete products of combustion, viz., CO 
and hydrocarbons, not less than 20 lbs. of air are required. 
All this excess of surplus air has of necessity to be raised 
to the furnace temperature. The manufacturers claim 
for the “ Usco " an efficiency per unit of area of exterior 
heating surface greatly in excess of anv other air heater. 
They point out that radiant heat passes through a dry 
colourless gas without effect in raising its temperature, 
and while the metallic chambers, through which the air 
to be heated 1s passed, may be very hot indeed, the tem- 
perature of the issuing air has hitherto been so low as to 
appear out of all proportion to the temperature of the 
walls of the heater and the gaseous medium in which the 
heater is immersed. Heating of such a gas can only be 
effected by bringing its molecules into actual contact with 
a heated surface. It is maintained that manufacturers of 
air heaters have heretofore relied upon the expectation 
that radiant heat would substantially assist the heating 
of the air, and hive not given adequate attention to the 
necessity of obtaining the maximum of surface contact. 
In the Usco Heater this necessity has been exemplified 
to the greatest possible extent by not only constructing 
the apparatus so that as a container of the air to be beated | 
it exposes the maximum surface to the molecular contact 
of tlie air, but in addition to this, metallic diaphragms, or 
radiation plates, are inserted in the air spaces parallel to 
their walls midway between them. These radiation plates | 
become highly he: ated by the radiant heat from the walls 
of the heater on either side of them, and there is thus 
furnished. approximately double the heated contact sur- 
face, greatly increasin; the heating effect of the apparatus. 
In addition to the other mechanically novel features of the 
Usco Air Heater, this thermal diaphragm constitutes an 
innovation of the greatest practical importance, and is 
one which has been recognised by the German and other 
patent offices by the granting of broad patents. An illus- 
trated pamphlet, fully describing the Usco Heater haus 
just been issued by the Underfeed Stoker Company, Ltd., 
and will be forwarded on request. 


Simplex Window Signs. | 
We have received from Messrs. Simplex Conduits, Ltd., 
of Garrison-lane, Birmingham, their new illustrated list 


No. SI relating to window signs, which they are now 
making up in their worka in various metals and finishes to 
suit everv range of individual requirements. These signs 
are intended both as a lighting and as an advertising 
fixture and are manufactured in an almost endless variety 
of distinctive and highly artistic designs. They are se 
constructed that, in conjunction with Holophane or other 
reflectors, shop windows can be illuminated with the 
maximum of effectiveness, while at the same time the light 
is concentrated on the goods displayed, and the observei's 
eyes arc shielded from all glare. These signs are also inade 
[m lantern form for outside purposes, and à number of ex- 
tremely effective examples of this type have recently been 
installed in many important shopping centres in London. 


Corona Lamps. 


Under the title of * Corona: the Light of the Corona- 
tion," the Corona Lamp Works Company (with which is 
incorporated the business of Mr. S. Horvath), of Ascham- 
street, Nt. Paneras, London, have issued an attractive 
24-page illustrated booklet descriptive of the Corona 
tungsten lamps. For these lamps which are made in a very 
wide r range of patterns and for all voltages from 2 to 260, 
a life of 1,000 burning hours is guaranteed. They are 
manufactured on the double-frame cross-filament principle, 
the hardness and elasticity of which, it is claimed, reduce 
breakage to a minimum and effect an economy in current 
consumption of 76%, the illuminating power remaining 
constant.  [liustrations are also given of the Corona 
" Metaflect " metal filament lamps for the lighting of shop 
windows, picture galleries, musemus, theatres, ete. These 
lamps have now been on the market for two years and have 
fully established their reputation for admirably concen- 
trated illumination for these special purposes. Copies of 
the booklet will be forwarded on application to the Com- 
panv. 


s Mascolite ’ Specialities. 


Messrs. Mitchells, Ashworth, Stansfield & Company, Ltd., 
of 23 and 24, Old Bailey, London, E.C., and Bridge End 
Felt Works, Waterfoot, near Manchester. have just issued 
a new illustrated price list of their resilient water and 
weather proof foundation belts for reducing vibration and 
sound, insulating shafting, pulleys, driving gears, eliminating 
shock, ete. This proofed felt consists of a special mixture 
of fibres selected after lengthy trials, as the best sound 
and vibration absorbers, and by a subsequent treatment 


iM. is prepared so that it will stand any climatic changes 


without alteration, and also 1s insect-proof.. Bv the method 
adopted in its manufacture and proofing, while remaining 
resilient, it will not take a “ permanent set " under heavy 
loads. Tt is largely used as permanent way chair pads, in 
thickness varying from ! in. to 2 in., according to whether 
it is for an ordinary track or for use under erossing chairs 
where there is much impact. it is also used extensively 
by tramway companies, ete., in the form of strips for 
lining underframes, to form. an insulation for the ear 
bodies to rest on, or as washers, dises, packing pieces to 
reduce shocks, vibration, and deaden sound, thereby 
increasing the life of the wearing parts of the bearings, 


wheels, motors, etc., and materially adding to the solor . 


of the: passengers by making the cars run without jar or 
clank. For these felts Messrs. Mitchells have recently 
received orders from the Great Central Railway for per- 
manent way chair pads in the special waterpreof quality 
known as " Mascolite P.S.P." 1 in. thick for one of their 
tunnels which is sometimes very wet; the London and 
South Western Railway for permanent wav chair pads in 
" Mascohte D. im thicknesses of 1 in. 1 in. and 3 in. 
(repeat order after lengthy trials); the Central London 
Railway for rail base strips, 8 in. wide. of “ Mascolite P.” 
in thicknesses of } in., d in. and } in. This is one of many 
large repeat orders from this companv for this and many 
other purposes as permavent way chair pads, third rail 
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insulating washers and pads. They have also supplied a 
large number of foundations in * Mascolite P." * Mas- 
colite B.U.” and *“ Mascolite I.R.” for engines, fans, 
dvnamos, motors and general machinery to prevent 
vibration and deaden sound. One order for a large firm of 
engineers in Glasgow consisted of 262 sq. ft. “ Masculite 
B.U.” Lin. thick, which has been fixed below the concrete 
foundation of a Diesel engine. 


* Onewatt ” Lamps. 


We illustrate herewith one of the newest of the “ one- 
watt" lamps. manufactured by Messrs. Siemens Bros. 
Dvnamo Works, Ltd., of Tyssen-street, Dalston, London, 
N.E. The type shown is the “ Bradford " 200 watt lamp 
No. F.O. 970, with zinc top, special fluted clear globe and 


($ 


white enamelled reflector, listed complete at 18s. 6d. 
These well-known lamps have filaments of tungsten wire 
drawn from the solid block, thus giving an extraordinary 
amount of toughness and durability. A new leaflet, illus- 
trating several types, can be had on application. 


Are Lamps for Photography. 


List No. P. 5, of the Globe Electric Company. Ltd.. 11, 
Farringdon-avenue, London, gives illustrated details of 
various forins of the " Photolumen " arc lamp outfit for 
photographie reproduction, perfecting and copying pur- 
poses. This lamp is specially designed for photographic 
purposes and the manufacturers guarantee it to give more 
beautiful and effective results than are possible with dav- 
light. The exposure required is short, the lamp has an 
automatic carbon feed, and requires the simplest atten- 
dance, the whole outfit being light and portable. The light, 
which is evenly distributed, and softly diffused, is rich in 
actinic rays, and by means of the adjustable resistance 
can be varied over 5^ of intensity. Groups mav be taken 
with the same facility, as single figures, and for industrial 
purposes also this outfit is particularly useful. The list 
referred to, copies of which will be forwarded by the 
Globe Electric Company on application, gives details of 
other apparatus for kindred purposes; including electric 
copying lamps, parabolic reflector reproducing lamps, 
printing lamps, etc. 


The Fortiter Ampere-hour Meter. 


Details are to hand of the new "* Fortiter " ampere-hour 
meter, made bv the same manufacturers as the ** Excello ” 
arc lamp, which is just being placed on the market by the 
Union Electric Company, Ltd., of Park-street, Southwark, 
S.E. This new meter embraces manv features of interest 
and importance. The complete moving clement (coils, 
disc, commutator, worm, spindle, etc.), weighs only 40 
vrammes, obviating the necessity for a locking device for 
use during transport; while the small inertia and light 
pressure on the bottom jewel conduce to easy starting on 
light load. This lightness is not obtained by any sacrifice 
of strength. The brake disc is of thin aluminium with the 
edge turned up, securing great rigidity. The bottom 
bearing 18 a selected sapphire mounted on an oil-retaining 
brass cell of special design. The brushes are of phosphor 
bronze, faced with gold wire which bears directly on the 
silver commutator. The non-oxidising property of gold, 
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together with the high conductivity of the silver com- 
mutator strips, ensure that the contact resistance is verv 
low and remains practically constant ; while the small 
diameter of the commutator and the very small 
contact area of the brushes reduce the friction to a 
minimum. A bronze worm on the armature spindle, operat- 
ing through a worm-wheel and spur gearing controls the 
integrating mechanism, which is of the cyclometer type 
and extremely easy to read and record. Friction in the 
mechanism has been eliminated to such a degree that the 
power necessary to simultaneously operate ail the figure- 
drums—-a condition which very seldom occurs—is only 
195 of full load. The permanent magnets are of ample 
sectional area to provide a sufticiently strong field without 
saturation, and the torque is high (10 grm. cm.) and per- 
manent, and this, together with the lightness of the moving 
element and very low friction, conduce to accurate regis- 
tration and easy starting on light roads. The meters will 
start at less than 1%, of full load. The watt loss is very 
small, the series resistance being designed for a drop of 1 
to 1-2 volts at full load. 


PERSONAL. 


Mr. H. B. Tilley, well known in the Manchester district 
as the manager of Messrs. Bruce Peebles’ office in that city, 
has just left this country for an extended business tour in 
Canada on behalf of his firm. Mr. Tilley will visit all places 
of importance in the Dominion and expects to be away for 
fully a year. His many friends will we know wish him every 
success and in due course a safe return home. 

Mr. Hugh Maclean, who has been foreman for the past 
four years at the locomotive works of the G.N.S. Railway 
at Inverurie, has joined the Chloride Electrical Storage 
Company, Manchester, and will proceed to the Argentine 
to superintend the specialities of this firm on the Argentine 


Railways. 


CITY AND GUILDS DIPLOMAS. 


On the report of the delegacy charged with the manage- 
ment of the City and Guilds (Engineering) College, the 
Council of the City and Guilds of London Institute have 
this afternoon awarded the diploma of ** Associate of the 
City and Guilds of London Institute’ to the following 
matriculated third year students of the City and Guilds 
College who have completed a full course of instruction in 
electrical engineering as prescribed by the Council :— 
Barrett, A. H. (Siemens Memorial Medal) ; Bacon, W. B. ; 
Barker, W. E.; Best, A. N. M.; Castro, M. de: Chopra, 
S. N. : Claremont, C. A. ; Elev, H. J. ; Elworthv, E. P. ; 
Freeborn, C. F.; Hall C. L.; Hinton, N. P.; Horn- 
blower, T. J.; Kingsbury, A. N.; Lovell, W. H.; May- 
tham, A. A.; McCormick, B.; Morsier, T. E. de; Page, 
W. W. P.; Potter, E.; Rawson, S. M.; Riddle, A. ; 
Rock, H. W. D. ; Ryder, P.G. ; Saunders, C. W. ; Schmidt, 
G. F. R.; Scott, G. J.; Shackell, R. W.; Still, W.; 


Vandermin, C. 


DIARY. 


SATURDAY, JULY 29. 

JUNIOR INSTITUTION OF EÉNaINEERS.— Opening of summer 
meeting in East Anglia. Felixstowe, Ipswich, Norwich, and 
Cambridge, visiting the Works of Messrs. Ransomes & 
Rapier, Messrs. Ransomes, Sims & Jefferies, the Norwich 
Works of the British Gas Light Company, Messrs. J. & J. 
Colman’s Works, the Engineering and Chemical Labora- 
tories, and Colleges of Cambridge University, and the 
Works of the Cambridge Scientific Instrument Company. 
The summer dinner takes place on Friday, August 4, at the 
University Arms Hotel, Cambridge, the President, Sir J. J. 
Thomson, F.R.S., in the chair. 


Messrs. Newtons, Ltd., manufacturing electrical engi- 
neers, Taunton, ask us to state that the fire which occurred 
in their main foundry on the 19th inst. has done no serious 
damage, and they are able to give their usual quick de- 
liveries, the damage having been promptly. repaired. 


1848.—1911. 


2520.— 1911. 


2632.— 19011. 


3533.— 1911. 


5806.—-1911. 


6627.—-1911. 


6336.— 1911. 


6523.— 1911. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer. 


Thermal Electric Fire Alarms. 


J. W. Mowsray, Gleichen, Alberta. In order 
to secure a positive electrical connection between the 
turntable centre post supporting the inclined member and 
the terminal plate connected to the base of the alarm 
device a helical coil of wire is connected at one end of the 
centre post and at the other to a supplemental post sup- 
ported in the base of the apparatus and extending through 
it into contact with the contact plate secured to the base 
and forming one of the terminals to which the electric 
circuit is connected. 


Electric Lamp Switches. 


J. A. M. TRavs. 10, Boerenvischmarkt, Rotter- 
dam. The rocking of the mercury contact tube of the 
lamp switch is effected by means of a two-armed pawl 
connected to the armature of the electromagnet. and 
operating on a toothed wheel on the axis of which an 
elliptical disc is arranged beneath the tube. Every attraction 
of the armature turns the wheel one tooth space and causes 
an alternate raising and lowering of the contact tube. 


Antennz of Wireless Telegraphy and Telephony. 


A. BELLINI AND A. Tosr, 21, Rue de Louvre: 
Paris. In order to vary the wave length of the antenn:e to 
a very great extent one or more equal conductors emerging 
from the station are connected to the transmitter or receiver 
and only reach the base of the antenn:e after having made 
one or more windings outside the station of suitable length 
to attain the desired wave lengths. These conductors are 
supported by insulated devices. 


Electric Furnaces. 


(i. VON SCHATZL, Klagenfurt, Austria. The furnace 
consists of a vertically arranged chamber in the form of a 
ring of channel cross section, The chamber is rotated round 
a standard provided with an extension. A series of circum- 
ferentially arranged electrodes in the chamber make 
successive contact with a current supplying contact and 
with the metal bath. Bar electrodes are adjusted to project 
from the extension of the standard into the furnace chamber. 
When only the bar electrodes are connected up in series a 
surface heating arrangement is set up, while when both 
kinds of electrodes are connected a mass heating is effected and 
the current conveyed downwards through the whole of the 
metal. 


Electric Arc Lamps. 


J. O. GIRDLESTONE AND C. F. G. THORKELIN? 
37, Warwick-road, Ealing. The arc enclosure of these 
lamps of the enclosed flame type is so arranged that the 
hot gases and fumes from the arc are led into a chamber 
above the are. The chamber has metallic ducts which 
connect the upper and lower parts and through which 
the gases circulate without re-entering the transparent 
part of the enclosure. 


Electric Block Signalling Systems. 


SIEMENS AND HALSKE, A.G., Berlin. In this 
system of electric block signalling, in which an escapement 
segment is controlled by pallets attached to and worked by 
the armature of an electromagnet energised by currents pro- 
duced by an alternating current generator, means are 
provided for connecting block panels working in conjunction 
in any desired sequence and transmitting current from one 
panel to the zext in sequence only when the former panel 
is itself completely blocked. 


Alternating Current Arce Lamps. 


KORTING & MATHIESEN A.G.. Leutzseh, Germany. 
In this lamp a transformer is emploved, the primary circuit 
of which is connected across the lamp pressure or across the 
arc pressure. while the secondary circuit is connected to a 
solenoid or electromagnet acting on an iron core or armature 
and controls the feed mechanism of the lamp. A further 
patent (6783- 1911) provides a choking coil for lamps 
in which a shunt-wound magnet coil actuates an iron 
core and in which increasing depth of insertion of the core 
considerably increases the impedance of the magnet coil. 
The core of the choking coil may be fixed or movable and is 
inserted in the shunt circuit exciting the magnet coil. 


Train Speed Recorder. 


SIEMENS & HarskE, A.G., Berlin. In this device 
for recording the intervals of time between the passage of 
trains and their speeds the recording style is connected 
directly to a lineally guided rack the movement. of which is 
effected by a pawl controlled by the armature of an electro- 
magnet. 


7668.—-1911. 


8150..—1911. 


12926. 


13195.—1910. 


13224.— 


Electric Voitage Regulators. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, Ber- 
lin. This potential regulator is provided with means 
whereby the movements of a relay energised by the exciter 
potential and a relay energised by the generator potential 
are transmitted to the Mmevable contact in such manner 
that the movement of the contact is composed of two 
components proportional to the movement of the two 
relays. The moving element of each relay is so connected 
with the movable contact that the two relays are able to 
move mechanically independently of each other. 


Regulating the Voltage of Direct Current Machines. 
ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, Ber- 
lin. This arrangement of regulating the voltage of a direct- 
current circuit the current of which is supplied from a direct 
current generator driven at variable speed by an induction 
motor comprises an auxiliary converter connected in 
parallel to the slip regulating device of the induction motor. 
The auxiliary converter creates an additional direct-current 
voltage which compensates for the decrease in voltage caused 
by the decrease in speed. 


Alternating Electric Current Distributing Systems. 
—1910. G. Berry, Colne Mead, West Drayton. In thi 
system, which has a main transformer and a spare trans 
former connected in parallel across primary and secondary 
mains, the winding of the electro-magnetie device, wnich 
when energised causes the transformer to be open circuited, 
is arranged to be closed by the relav through a circuit that 
will be opened or rendered non-effective upon failure of 
the main transformer. 


Control of Electric Motors. 


CuTLER HaMMER MANUFACTURING COMPANY. 
Milwaukee, U.S.A. A single solenoid provided with one 
or more windings is adapted to actuate a movable member 
carrying a number of resilently mounted switeh members 
which engage with a number of contacts so positioned that 
they are successively bridged by the switch members upon 
the movement of the above-named member by the electro- 
responsive device. The contacts are connected to a re- 
sistance which is gradually short circuited as the switch 
members close. 


Starting Devices for Electric Motors. 


1910. CurrER HAMMER MANUFACTURING COMPANY, 
Milwaukee. A separate retaining magnet is provided which 
directly engages with the contact arm and holds it in the 
“full on position to which it has been moved by a main 
actuating solenoid in removing the resistance from the 
motor circuit. The main actuating solenoid is de-energised 
by the contact arm on reaching its final full on position. 


Controllers for Electric Motors. 


13325.--19!0. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee. The electro-magnetic winding is connected 


across the motor armature terminals and adapted to 
actuate a movable plunger or core connected to means for 
removing a resistance from the motor circuit proportionally 
to the building up in speed of the motors. ‘The rate at 
which the resistance is removed may be varied to permit 
the motor te attain. predetermined speeds prior to the 
removal of the resistance, 


Electrical Transformers. 


13601.— 1910. GENERAL ELECTRIC Company, Schenectady, 
U.S.A. Either of the primary or secondary wiadings sur- 


15139. -. 1910. 


16485.- - 1910. 


rounding one of the limbs of the core of the transformer 
is formed of a number of layers closely adjacent at portions 
of their peripheries and spaced apart at other portions so 
that ventilating ducts are formed between the lamps. 


Electric Furnaces. 


O. Hertxa, 929, Chestnut-street, Philadelphia. 
An electric current is passed through a mass of conducting 
material communicating with the bath of molten material. 
The current is so proportioned with respect to the cross 
section of the conducting material as to produce the “ pinch ” 
effect whereby continuous automatic agitation is produced. 


Quick Break Switch. 


T. 18. LiTTLER. Derwent-street, Park, Sheffield. 
This switch comprises a contact blade mounted on a rectilin- 
early moving carrier. A sleeve passes through the carrier 
and fits over a fixed guide member. An operating lever is 
pivoted to a collar at the outer end of the sleeve. A spiral 
spring is interposed between the carrier and an inner tlange 
on the inner side of the sleeve. The spring is longitudinally 
compressed in opening the switch, but is inoperative in 
closing the switch. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per Increase or | Miles of 
week. decreaae. track open. 
Line. = = PM 
Ending| 1911-12.) 1910-11.) Week. | Current | 1911. | 1910.; 
year. 
£ £ £ £ 
7 712 6 -M- 79R| 27} | 27} 
berdeen Corporation. ........-. [TUY 9| 1,706 1,71: 
sr Corporation .......--.---- [July 22| 1,053 912 140 = 8 8 
irkenhead Corporation........|July 23) 1,195 | 1,108 87 M- 902 | 24-089! 24-089 
t ration.......|July 15| 9,167 | 6,745 |+ 2,422 12,052| 66:792! 58-52 
CEA raon. weeeee-[Jaly 20 1,109 | 1,190 81 1,739 | 14°62 | —— 
ration. eonanees EE La == — — nie — 
Aico rool: Flesteccd Trama....jJuly 24 1,290 1,173 117 405 | — — 
TUE ..... July 23) 2,602 | 2,395 207 |--3 348 | 42 42 
Od Gorporalion "Barba July 19. 1,975 3,244 |— 1,269 2107 | 30 | 21:95 
f ration... ie e ees July 15| 5,800 5,567 |+ 302 127,579 | 100 | 64°81 
breton Corporation: Lessee JU 23 1,205 | 1,039 166 |} 1,655 | 9:5 — 
y Company..... July 21| 7.003 | 5,977 |+ 1,026 ex 57 57 
Burnley Corporation. PeYUlluly 22| 1.378 | 5259 9| — 22 | 90 
tlonz. aan o sx July 23 308 280 28 437 ej 64 
andi Corporation re ere ee July 15) 2,955 2,482 483 |4- 4,019 | 17:35 | 17°35 
T ays Company....|, — = — = — — — 
aiae london Raiwap olll July 22) 4656 | 5.642 |— 986 |— 2,717 | 632 | 6-32 
City and South London Railway|July 23, 23,077 | 3,135 58 98 | 7.260 | 7-26 
. T. and L. Company....|July 20 572 553 19 |- 272 | 9-89 | 9:89 
Db eA CERTA adt is une 9| 2,410 1,745 695 H- 1,459 2i 223 
; tiblle «cs are Gis "m E — = — . . 
Dover Corporation — aad July 15 2R5 237 48 |4+ 686 7 7 
s can Electric Ry...|Julv 2! 157 175 1R 14 7 7 
Dublin UT — eee T ..|july 21| 6,396 | 5,889 507 8,132 | 543 | 54} 
Tramways........ July 19} 1,238 1.210 9R 83 | 28 ms 
P ita Corporation — July 22| 1,132 1,026 106 |--1,2065 14 14 
Glasgow Corporation... ...... [July 22| 14,715 | 13,537 |+ 1,178 4-9,996 | 196 | 1944 
Glouceater Corporation......... T — — — — 15 eu 
Halifax Corporation ........... July 18 2,192 1,901 201 3,409 (53-171 | 37 
Id Corporation....... July 22| 1.934 | 1,760 |+ 174 43,453 | 29 98] 
HO CUI POrA DOR S PES July 22} 2,879 | 2726 153 | 2,434 | 29 26 
i July 22 549 522 27 -- 507 10 10} 
FALION... cece eee aee 2 | 
Uk ceton Corporation eensones July 19 131 128 3 H- 104 4 4 
Kirkealdy Corporation......... "ud eux € = 7i 74 
Lancashire United Tramways.. July 19| 1411| 1,339 [+ 72 41,014 | 39 39 
July 22! 7,766 | 7.154 F 812 |+ 10,132) 108 | 108 
Leeds C ration... .. lees = 15 i 
Leicester Corporation A July 223 2/662 | 2,509 [+ 153 a e red 
Liverpool Corporation ......... July 15 12,557 | 11,846 + 711 412.227, 116 | 109 
Liv ero! Overhead Railway.. [July 23! 1,542 1,432 + 110 508 | 6°65 | 2°40 
London County Councll........ July 12) 46,465 | 43,020 |Æ 3,445 H 48,114. 1414 | 1323 
tif Electric Railway ...... May 55) 64.703 | 63035 41,6868 4+ 290 21:25 | 21-25 
Lowestoft Corporation ......... July 22 310 263 + 32 qp 8233 | 34 | — 
l 
Maidatone Corporation... ...... Mar. 6: 157 100 + T e 7-4 — 
Manchester Corporation........ July E 16,213 | 15,390 + 814 15,495) 183 181 
Metropolitan District Railway..|Julv 2% 11,169 | 10.661 q 508 |-+2,479 94 | 24 
Metropolitan Railway.......... July 29 17,040 | 16,446 4 163 | 707, 244 | 244 
Nelon Corporation.......... [July E 202 163 -4- 30 618 | 2} ?1 
Newcastle-on-Tyne Corporation. July 22 4,250 4,3100 |-- 50 [ 4,541 | 601 59} 
Newport (Mon.) Corporation....|July 15 769 605 4. — 74 851 | 14b | 14d 
Oldham Corporation........... July 23, 2,097 1,537 M- 259 |-2,022 | 30d 35 
Portsmouth Corporation .......|April 29 1,788 1,733 (+ 5 |— 1,210 i 28} 
Reading Corporation...........|April 27 570 556 j+- 13 + 171 13 13} 
Rochdale Corporation..........l. July 15 1,424 1,367 57 --2,616 93 | 20-03 
Rotherham Corporation........ July 20 672 634 | 38 jf 943 12 9:39 
i 
Ralford Corporation............ [July 17 4,926 | 4,802 -p 124 4,440 — 78 743 
Scarborough Tramways Co......| April 23, — — — — as es 
Sheffield Corporation .......... July 23 6,418 5,009 !-[- 508 |- 7,620 40 40 
Southampton Corporation......|July 19 1,345 1,138 |4- 207 4-2,177 18 18 
Southend-on-Sea Corporation... July 19 815 711 121 4-1,00, — noe 
Stockport Corporation ......... — — -— — | 2 25 
Sunderland Corporation........|July 23 1,517 1260 4 ?51 423,751 | 20 20 
Swindon Corporation ..........|July 19 119 132 + 17 M- 35 — — 
Torquay Tramways............ — -— — — | 841| — 
Wallasey Corporation.......... July 22 1,159 1,073 |+- 116 |4- 3,079 12-68 | 12:45 
Warrington Corporation........ July, 13 400 412 |— 12 -- 219 9; | 9°656 
West Ham Corporation.........|Mar. E 2,445 2,250 T 195 — | 278 | 27:8 
Wolverhampton Corporation....\July 19, 1,051 1,019 4- 32 |-$ 1,241 25 — 


a Train Miles. 


h Half-years' figures, 


Total 


Ending |receipts. 


toro 
or 


£ 
71,930 


81 


31| 56,713 


. 25| 58,307 


35,210 
121,707 
89,695 
49,124 


308,015 
65,295 


15,368 
109,979 


350,150 


25,497 
85, 806 
13,899 
11,593 
7,472 
62,328 
53,287 
893,591 


92,609 


96,185 
128,722 


26,328 
7,214 


14,993 
68, 689 


357,610 


682,276 
79,004 


1,891,035 
10,896 


1| 810,094 


d 


718,089 


7,576 
206,130 


35,146 
97,842 


102,978 
32,506 


63,000 
33,313 


244,065 


| 316,739 
62,647 


52,004 
58,889 


— 


15,065 
49,835 


20,169 
31| 127,066 


31| 44,432 


Accounts for past year. 


Passengers 
carried. 


17,517,304 


12,544 501 


10,310,965 


2,939,144 
27,018,149 
14,086,308 
10,708,184 


47,454,560 
12,911,113 


3,131,172 
25,058,146 
41,898,373 


5,704,071 
19,476,576 
2,557,654 
2,697,672 


449,677 


16,843,909 
16,059,912 


222,730,571 


17,067,856 


19,001,669 
30,964,254 


6,385, 466 
1,968, 850 


4,874,199 
13,755, 329 


78,385,015 
125,507,283 
11,171,616 
418,317,377 
2,377,316 


165,800,077 


102,849, 458 


2,118,878 
45,335,207 


8,452,562 
19,125,202 


23,053,717 
7,834,575 


11,360,871 
6,960,178 


45,771,611 
84,500,331 
10,121,887 

9,155,172 
14,561,672 


2,880,420 
9,990, 653 


5,206, 980 
36,816,049 


9,440,369 


Car miles 
run, 


ee | ee | c ÓÀ——MÀ——ÓÀ |, —M——r——— | — ———á————MÀ— | ———Q— | re | c ——HÀ———À—— as, | One | cee Ó— £— Ó——— | —X € — HQ À—mÓ—MÀlt— 


1,660,110 
1,207,761 
1,041,021 


592,312 
2,641,202 
1,782,706 
1,126,676 


5,914,713 
1,263,118 


432,911 
2,497,169 
1,456,780 


890,173 
2,260, 500 
245,584 
316,754 


146.081 


1,322,804 
1,303,753 


20,974,016 


1,909, 97 


2,058,063 
3,022,844 


634,446 
198,415 


459,066 
2,272,765 


8,152,990 
12,235, 408 
1,106,386 
39,645,512 
329,958 


17,367,200 


— 


202,708 
4,437,639 


895,238 
1,893,777 


2,291,767 
909, 439 


1,402,532 | 


722,393 
5, 486, 150 
7,812,383 
1,157,451 


— 


1,335,911 
1,451,006 


353,297 
1,059,029 


435,774 
2,007,805 


975,714 


1°40 | 1-023 
119 11:28 
"915 10:939 
*80110721 


9-342 


= = 


gece Die per 
Car |, Mile of 
Rips mile. | track. 
-98 |11:02 | 4,940 
1:089,11:13 | 2,315 
1 27 12° "60 3,015 
1:08 |11:05 | 2,897 
146 12-07 | 3,066 
1:101/10-464 2,857 
E21 12:41 6,067 
1:07 | 7°75 1,416 
— {10°57 — 
9-0 01 . 6T 709 55, 404 
1.07 6-80 | 2,578 
1:057) 9:07 47428 
1°20 | 13°68 1,922 
*98 8:78 — 
49 |1227 1,067 
:87 | 11:30 -— 
"78 | 9:81 | 3,750 
-96 |1022 | 4,706 
1:30 |11:64 | 2 456 
1:22 |11:21 3,375 
l: 10:22 E 
87 | 958 | 2,066 
91 |79 | 1,803 
*711| 7-838 | 1,856 
1:08 10:41 | 3,311 
1:100:11:42 | 5,020 
1:06 !11:48 — 
ro? | 79 2,179 
1°16 |1119 4,607 
148| — = 
= 8:93 — 
1-09 11115 | 3,421 
“99 | 9:42 2.425 
115 (12:399 | 2,653 
1:10 10:15 — 
'96 | 8-258 | 4,183 
01:31 10-774 — 
= 11°06 — 
1:25 10°67 | 3,186 
900 | Q-07al 4,144 
1°25 | 11:33 mE 
) 


Cost 
per 


car 
mile, 
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MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st.. Westminster. 
Hart Accumulator Co., Marshgate-lane, 
Stratford. 

Johnson & Phillips. Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 36, Mark-lane, 

London. E.C. 
Acid Proof Paints. 

Griffiths Bros., Mack’s-road, Bermondsey,S. E. 
Ammeters and Voltmete,.*. 
Siemens Bros, & Co., Ltd., Caxton House, 

Westminster, S.W. 


Arc Lamp Hoists. 
London Electric Firm, George-st., Croydon. 


Auto-Transtormers. 

British Westinghouse Electrical and Mfg. 
' Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71. Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros, & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S.E. 


Boilermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros, Ltd., Floodgate Street, Bir- 


mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips. Old Charlton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Strect. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


Carbons (Arc Light). 

General Electric Co., 71, Queen Victoria- 
atreet, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender’s Cable and Construction Co., 

Hamilton House, Victoria-embank’t. E.C. 
Feld Bros,, 25, Rudge Row, Cannon Street. 
General Electric Co.,71,QueenVictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse- y-1.,E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


Casting Plant. 
Aerators Limited, “ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 

Phillips Commutator Grinders Co., Ltd., 

15, Hart-st., New Oxford-st., W.C. 
Condensing Plant. 

Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 

Conduits. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co.. 71, Queen Victoria-st. 

Metallic Seamless Tube Co., Wiggin-street, 
Birmingham. 


Coppersmiths. 
Andrews, R. W., & Co., 148-150, Penton- 
vilie-road. London. N. 
Dore, J., & Co., High-st., Bromley-by-Bow. 
Harvey, G.A.& Co., Lewshem,London, S .E 


Ltd., 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oll. 
Willcox & Co., 36, Southwark-street, S. E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen's Engineer 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical Rd Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris- Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. ` 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Appar aus. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. ' 

Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 

Queen-street, Cheapside. 

General Electric Co., 71, Queen Victoris 
street, 
Gibbs, J. & Son, 72-76, Duke-street, Liver- 
ponl. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 

Works, Highgate, Birmingham. 

Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lavca 
Hooper’s Telegraph & Indiarubber Works, 

31, Lombard-et., E.C., & Millwall Docks. 
Johnson & Phillips. Old Charlton, Kent. 

Electrio Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 

Iyssen-st., Dalston, N.E. 

Electric Locomotives. 
British Thomson-Houston Co., Rugby. 

Eiectric Radiators. 
Siemens Bros. Dynamo Works, 

Tyssen-st., Dalston, N.E. 

Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria-st. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 

Ferranti Limited. Hollinwood, Lancs. 
Electric Signs. 
Caspar Signs Co., 33, 


St. Pancras. 
Engines. TE. 
Allen, W. H., Son. & Co., Queen's Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 

Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by-Bow. 
Harvey,G. A., & Co.,Lewisham,London, S.E, 
Willcox & Co., 36, Southwark-street, S. E. 

Engineers' Stores. 
Willcox & Co., 36, Southwark-street, S. E. 


Ltd., 


Kings-road, 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extingulshers. 
Merryweather & Co., Greenwich, 8.E. 


Galvanisers. 
Harvey,G.A., & Co., Lewisham, London, S. E. 


Claesware. (Holophans, Etched, and 

Bead Shades). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 


indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S.E. 


insulating Varnish. 


Major & Co., Sculcoates, Hull. 

Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. y 
insulators and insulating Materials. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 

General Electric Co., 71, Queen Victoria-st. 

Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 

Hooper’s Telegraph & Indiarubber Works,31, 
Lombard-street, E.C., & Millwall Docks. 

Johnson & Phillips, Old Charlton, Kent. 

Macintyre, J., & Co., Washington China 
Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

Siemens Bros, & Co., Ltd., Caxton House, 
Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 

Jointing. 

John Hudson & Co.’s Successors, 4, Victoria 

Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson's Green, S.W. 
Lamp Columns for Are Lighting. 
General Electric Co., 71, Queen Viotoria- 

street, E.C. 
Hardy & Padmore Ltd., Worcester. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Fiaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 
Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 

Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 

Union Electric Co., Park street, Southwark, 
London, S.E. 


Lampholder Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 


Lead-Covered Cables. 

Callender's Cable & Construction Co., 

Hamilton House, Victoria Embank’t, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 

Playhouse-yard, E.C. 

Manganesite. 

John Hudson & Co.’s Successors, 4. Victoria 

Warehouses, Mansell-street, E. 

Measuring Instruments—Electrical. 

British Thomson- Houston Co., Rug 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited. Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton. Kent. 


Metal Filament Lamps. ("Tantalum ” 
and '*Onewatt "). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 
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NOTES. 
R. COSMO BONSOR'S somewhat peremptory dis- 


avowal of electrification ideas in connection with the 
South Eastern and Chatham Railway suggests reflections 
of a mixed character. When the subject was brought up 
bv Sir Robert Perks and others at the half-yearlv meeting 
a few days ago, Mr. Bonsor declared that electrification 
would ‘ only be seriously considered in the event of the 
accommodation at Cannon-street and Charing Cross 
Stations becoming inadequate,” and he seemed rather to 
imply that that condition of affairs had not yet arrived. If 
that were really his intention, a cordial tribute is due to 
what the halfpenny press would probably describe as his 
“ cheery optimism." The congestion at both these terminals 
is, in the experience of regular travellers, just about as bad 
as it could be. Mr. Bonsor said that the time occupied in 
clearing a train was from seven to ten minutes, and this, he 
said, '* could be materially reduced and the station accom- 
modation correspondingly increased by the introduction 
of electric traction." If Mr. Bonsor merelv refers to the 
time occupied in clearing after a train has come to rest in 
the bav, we have no reason to dispute his figures. But if 
he were to add to the platform clearance period the long 
delav on the bridge, he would find that the full clearance 
takes nearer twenty minutes than ten. The fact is that 
the sooner the South Eastern and Chatham takes electrifica- 
tion seriouslv into consideration the better it will be for 
shareholders, officials, travellers and all concerned. 


From the point of view of the electric railway engineer 
the time frittered away on a southern journey from Charing 
Cross i8 almost appalling. When the river has been crossed 
for the first time and Waterloo Junction has been success- 
fully negotiated there is almost invariably a series of 
vexatious delavs before the second passage of the Thames 
ix accomplished. There follows the process of uncoupling 
the engine which has brought the train in, and the attach- 
ment of a fresh locomotive to draw the train out, and with 
a certain amount of luck and management it sometimes 
happens that by the time this work is done the Cannon- 
street. passengers are all aboard and the train then starts on 
its third journey across the river. It has still, however, to 
negotiate the St. Saviour's triangle before getting into 
London Bridge; and we have it on the authority of a 
pretty constant traveller on the line, that the journey from 
Charing Cross to London Bridge—not much more than two 
miles, taken direct—has frequently occupied something like 
forty minutes, and is very rarely achieved in less than half 
an hour. Electrification would certainly make a material 
difference here ; and, in fact, it 1s acknowledged on all hands 
that the South Eastern and Chatham is an ideal railway for 
electrification. While making these general criticisms, 
however, we are by no means blind to the factthat a railway 
system with five terminal stations in London— Victoria, 
Charing Cross, Cannon-street, Holborn Viaduct and London 
Bridge—has difficulties of no ordinary character to over- 
come. This plethora of terminals is, of course, partly the 
result of the amalgamation of the London, Chatham and 
Dover with the South Eastern ; and at Dover, at any rate, 
where four such stations are operated, steps are now being 
taken to unify the system. So far as London is concerned 
the only practicable scheme would seem to be the elimina- 
tion of Cannon-street and Holborn Viaduct. The land on 


both these sites would sell for an enormous sum, and more 
than compensate for the loss of traffic receipts, which are 
already practically swamped by operation costs. 


[Epor TIONS of the uncertainty of the law are 

sufficiently common in this country to deter long- 
headed folk from entering the thorny path of litigation ; 
but even here we have not yet reached the stage indicated 
by a judgment reported in ‘ The Review of the River 
Plate " to hand by this weck's mail. The South American 
Electric Light Company, Ltd., of Bahia Blanca, it appears, 
has for some time past been victimised by consumers who 
make a practice of stealing current, and after careful 
investigation they found a good case against one of their 
customers and brought an action against him. This 
particular man was believed, for excellent reasons, to be a 
much larger consumer than his meter indicated, for besides 
working a cinematograph apparatus, he had large and 
lavishly illuminated premises which included a popular 
restaurant. There was so tremendous a discrepancy be- 
tween the amount of current obviously used and the 
amount recorded, that the Company did a little Sherlock 
Holmes work with the result that it was conclusively 
established that the consumer had tampered with his 
meter by ingeniously inserting a needle through an almost 
microscopic orifice in the front. plate of the instrument in 
such a manner that it stopped the revolution of the record- 
ing wheels. There was no doubt about this aspect of the 
case, and indeed the man did not seriously challenge the 
evidence brought against him. The Judge himself admitted 
that the charge was fully brought home to the defendant, 
but all the same he ordered the man to be discharged. 
His grounds for this decision seem to open up a new field 
of industry. He held that the electric current was “ an 
intangible, invisible and impalpable thing," and that there 
was no law in the criminal code which applied to the case. 
The law, he said, only punishes the robbery of '' things 
movable or immovable." Theft, he declared, cannot apply 
to anything which has not the “ corporeal " characteristics 
of “ a thing," and the abstraction of electric energy cannot 
be considered the abstraction of a ‘‘ movable thing " and 
is not, therefore, punishable by law. That Judge ought to 
take a holiday with Mr. Albert Stanlev, M.P.. concerning 
whom some interesting observations will be found in our 
leading article this week. They would hit it off verv nicely 
together. 


Meanwhile the South American Electric Light Company 
is appealing against the Judge's decision, which is naturally 
regarded in South America with very grave apprehension, 
especially as the consumer's method of stopping his meter 
was described in Court with an amount of detail which, 
as the process is not apparently covered by any patent 
rights, will possibly cause it to become extremely popular. 
Similar cases of fraud are not wholly unknown in this 
country, though in only two instances, we believe, have 
the perpetrators been brought to book. In one of these 
cases & screw of the name plate on the face of the meter 
had been removed and a very thin grass-stem of the pipe- 
cleaning varietv had been inserted through the hole to 
stop the counting mechanism. The meter in this case 
was conveniently screened behind a door which was nor- 
mally open, and the outer end of the grass stem was attached 
to this door by meansyof a hair and as, to get at the meter 
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it was necessary to close the door, the mere act of closing 
it had the effect of withdrawing the grass-stem from the 
screw-hole and thus permitting the recording mechanism 
to resume its natural course. Thus it was the meter-reader 
himself who removed at every visit the evidence of the 


fraud. 


Te grievances of telephone subscribers with regard to 

that perpetual bugbear the overcharging of calls, 
have reached such a stage that they have evoked a leading 
article in the ** Times," to which it seems inevitable that 
the Postmaster-General must sooner or later pen a reply. 
The “ Times " takes for its text the really outrageous case 
of Mr. Robertson Lawson, of Harlev-street (referred to in 
detail in our issue of July 21) who was away fron home, 
with his house closed, for a month, but still found ou his 
return that he was being charged for phantom calls. '* This,” 
observes the “ Times ” editorially, '* seems to be a crucial 
case. So long as a house or a place of business is open, and 
several persons resident or employed in it have access to the 
telephone, it is quite easy to understand how a difference 
may arise between the private record kept by the subscriber 
and the official register kept by the exchange. But the case 
of Mr. Robertson Lawson seems to eliminate this possible 
source of discrepancy on the side of the subscriber. If no 
calls were or could have been made from the side of the 
subscriber no calls ought to have been registered on the side 
of the exchange. This, however, was not the view taken bv 
the Post Office. The charge was pressed on the ground that 
the Post Office could not make mistakes ; our correspondent 
steadfastly refused to pay it, and after the usual futile 
discussion with officials proclaiming their infallibility the 
service was discontinued. The Post Office is master of the 
situation, it asserts its own infallibility, it maintains it in 
the last resort by cutting off the recalcitrant subscriber's 
telephone, and there exists no effective machinery whereby 
the aggrieved subscriber can check the official register or 
obtain any adequate consideration, to say nothing of sub- 
stantial redress, for overcharges which, as in the case of 
Mr. Robertson Lawson, would scem to be almost beyond 
the reach of dispute." 


We are glad that the “ Times" has raised its powerful 
voice on behalf of the telephone subscribers, because there 
is no doubt their grievances are very real; and we trust 
that Mr. Samuel will make an effort to investigate at first 
hand the specific instances cited, instead of leaving them to 
the vicarious mercies of one of those subordinates whose sole 
mission in public departments seems to be the protection 
of officials of every grade from public criticism. In. par- 
ticular, it would be very interesting to obtain from Mr. 
Samuel a reply to the query we put to him last week, as 
to how it came about that until he himself, as Homer says, 
“ gave the game away," the invariable reply of the Tele- 
phone Department to overcharged subscribers was that 
there could not possibly be any error as the registration of 
calls was automatic. There could be no clerical error about 
replies of this kind, making a definite statement of system, 
and now that we know from the Postmaster-General 
himself that there is not, and never has been, any automatic 
registration of calls, and that no appliances for such auto- 
matic registration have ever been installed in the Post 
Office, it is certainly due to the public that the nominal 
head of the Department should put forward some explana- 
tion. Mr. Samuel has publicly stated that he is obtaining 
samples of a device which will register all calls automatic- 
allv, but will allow the cancellation of ineffective calls, the 
subscriber being informed of the cancellation at the same 
time, and if this apparatus proves satisfactory it may be 
possible to allow subscribers the option of having it fixed on 
their lines at the small extra cost involved in it, and the 
“ Times ” pertinently observes that “ if the present system 
were satisfactory, there would be no need for such a device ; 
but as matters stand at present it would seem to be just the 
sort of check on the possible errors of operators which the 
public needs, and is entitled to demand, at the hands of the 
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Post Office, though it 18 not quite easy to see why the public 
should be asked to pay extra for it. In the meanwhile, 
inasmuch as its proposed introduction is a virtual admission 
that the existing system of registration stands in need of re- 
consideration and improvement, we would earnestly and 
urgently support the plea advanced by so many of our 
correspondents for & thorough inquiry into the whole 
svstem as at present organised and administered." 


In this connection we are glad to observe that 
the Lord Mayor has consented to preside over a conference 
of municipal representatives in the London telephone 
area at the Guildhall in October next. The efforts of the 
Conference, it 18 announced, will be directed towards 
deciding whether a flat rate shall be demanded or whether 
the Postmaster-General shall be asked to institute a tariff. 
If the conference decides for a flat rate, efforts will be 
made to secure a mazim'tm of £10 per annum. Resolutions 
will be submitted calling upon the Postmaster-General 
not to permit the telephone to be controlled by a Govern- 
ment Department, and asking that & board, on the lines 
of the Port of London Authority, shall be established, such a 
Board to include representatives of the Post Office, the - 
municipalities, traders, and private telephone users. 


AFTER many years of effort, there seems at length to 

be a reasonable prospect of running a service of - 
electric cars through the heart of the City to link up North 
and South. The “ battle of the bridges " was one which was 
long and keenly fought, but the Thames is now crossed in 
the City as well as at Westminster and elsewhere, and the 
Victoria Embankment has also had to yield. Worse traffic 
troubles have successfully been overcome than those in 
which Ludgate Circus and the Citv end of Blackfriars 
Bridge would be involved if the northern tramway system 
which comes to an indeterminate end by Farringdon-street 
Station were linked up with that of the south by a line 
through New Bridge-street. The main condition of such an 
extension 1s the widening of New Bridge-street and that is a 
work which will, in any circumstances, have to be taken 
in hand sooner or later. 


ee oe 


|^ a mood suggestive of an unsatisfactory lunch, and 

indicative also perhaps of the hot weather, the writer 
of Electrical Notes in the “ Times ” Engineering Supple- 
ment compares the advertising of gas with the advertising 
of electricity, very much to the disadvantage of the latter. 
" Aneemically unseductive," he declares, is the printed 
matter sent out by the electric supply organization, while 
its distribution is for the most part narrow and irregular. 
His view is that the lag in the electrical industry is very 
largely due to the unwillingness or the inability of those 
who control the supply to bear down the inertia of public 
opinion, and to rouse the householder to a sense of his 
responsibilities and to the substantial benefits that follow 
the installation of the wires. “ The gas interest,” he says, 
“is most efficiently organized in this respect. Whatever 
can possibly be said in favour of gas is promptly and 
forcibly urged upon the notice of the public. But the 
advertising of electricity is feeble and fitful, seeming to 
be done as a perfunctory concession to the fidgety optimist 
rather than with that bold air of showmanship which alone 
can produce an impression in the midst of so many other 
appeals.” We suggest that Mr. Renwick should send to 
this contributor a van-load or so of specimens of the 
publicity matter which has been circulated within the past 
half-year by the Electric Supply Publicity Committee. 
When he sees some of the leaflets he will, we think, be dis- 
inclined to deplore any longer the lack of that “ bold air 
of showmanship which alone can produce an impression in 
the midst of so many other appeals" As a matter of 
fact the Electric Supply Publicity Committee is doing 
excellent work in this direction and doing it very effec- 
tively. No doubt the field of operations might be extended, 
but that, of course, is merely a matter of funds. 
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; Professional Portraits. 
XVI.— Colonel Rookes Evelyn Bell Crompton. 


Bv P. F. MOTTELAY. 


To the list of distinguished men who have held the 
Presidency of our deservedly prominent Institution of 
Electrical Engineers, we add another name, that of Colonel 
Rookes Evelyn Bell Compton. He is one of the four 
living ex-Presidents who have twice held that post. He 


‘had it in 1895 and in 1908, the other re-elections 


having been conferred upon Sir William Preece in 1880 
and 1893,and Dr. Alexander Siemens in 1894 and in 1904— 
1905. 

Colonel Crompton was born in Yorkshire, Mav 31, 1845, 
the son of a very well-known citizen, Joshua S. Crompton, 
of Sion Hill and Azerley, and, after following the usual 
course of studies at Elstree Hill Sehool, served for a short 
time as a naval cadet on H.M.S. “ Dragon," and entered 
Harrow School, completing his education in Paris. He 


COLONEL CROMPTON. 
then joined the English army and served with the Rifle 
Brigade in India until 1869. Two years later, he was 
married to Elizabeth Bedale Gertrude, 'daughter of Mr. 
George Clarke, of Tanfield House, Bedale. He acted, 
nearly all through his term of service, as engineer in 
charge of the Governmental steam train, and retained 
the post up to the date of his retirement from the army 
during the year 1876. 

It was not, however, until he joined the firm of T. H. 
P. Dennis & Company, of Chelmsford, Essex, and until 
one year later (1877), he became head of the engineering 
department of the Stenton Ironworks Company, that he 
was in position properly to follow and satisfy fully his 
longing for an extended line of scientific researches and to 
carry out his ideas as to the introduction of improved 
apparatus especially for electric lighting. After placing 
upon the market full lines of Gramme, Biirgin and other 
machines, as well as arc lamps of his own design, he was 
called upon to make the first important installation of 
incandescent lamps at the Royal Courts of Justice. This 
was about the time—as we have already seen in the 


biographical notice we gave on February 10 to Mr. Gisbert 
Kapp—that the latter gentleman, who was Mr. Crompton’s 
manager, brought out jointly with him their invention of 
a new system of compound winding for dynamos. As is 
known, these two associates, afterwards introduced several 
patents for other dynamo improvements as well as for 
electricity meters and for instruments to measure electric 
currents and electromotive force, up to the spring of 
1885, when Mr. Kapp’s business connection was dissolved. 

The Chelmsford Works which he founded have now 
deservedly become one of the most prominent and have 
supplied many of the largest central stations here and on 
the Continent, notably at Vienna, where Colonel Crompton 
was allowed to carry out his original plans. These were so 
conclusively shown to effect marked advantages in the 
better handling, more economical, and more efficient 
running of such plants, that his friends were induced to 
finally establish, in 1886, the Central Station at Kensington 
which he had so long contemplated. These and other 
improvements have shown the correctness of Colonel 
Crompton’s original views and have naturally ensured a 
large line of business for his concern, now known as the 
Kensington and Knightsbridge Electric Lighting Company. 
*: Colonel Crompton is the author of several papers, which 
have appeared throughout the technical press, and which 
have been brought before different societies. Of these 
papers, we single out two that have attracted especial 
attention: “ Electrical Engineering," read May 6 and 
May 20, 1890, before the Institute of Marine Engineers, 
and which appeared in Volume II. of their Transactions ; 
likewise, the paper read at the Saint Louis World's Fair, 
“ On Electrical Standards," which led to the organisation 
of the International Electro-Technical Commission, of 
which Colonel Crompton was made Secretary, while his 
friend, Lord Kelvin, was its President, and which Com- 
mission is now presided over by Professor Elihu Thomson, 
of Lynn, Mass. 

He has also published several works, notably *' The 
Electric Light for Industrial Uses " (1884), “‘ The Electric 
Note Book " (1885), “ The Note-book and Price List of 
Electrical Appliances, with useful Formul:e " (1886), and 
“ The Crompton Potentiometer” (second edition, 1904) 
The last-named apparatus, which was the result of 15 
years of experimentation, making it possible to correctly 
and readily arrive at nearly all electrical measurements. 

Five years before the last-named date, in 1899, the 
Government accepted, for service in South Africa, the 
corps of Electrical Engineers, of which Colonel Crompton 
was the commander. Some 300 officers and men 
subsequently followed him to the front and did such 
excellent work in the field and elsewhere that the Corps— 
now greatly enlarged and admitted to be the senior Ter- 
ritorial Army Electrical Corps—received especial mention, 
while its Colonel was in 1891 gazetted a C.B. and given 
right to wear the much-coveted medal with three clasps. 

Besides having, as we have seen, twice occupied the 
Presidential Chair of the Institution of Electrical Engineers, 
in 1895 and 1908, Colonel Crompton has long been a 
member of the Royal Institution and other prominent 
Societies. He was the first President of the Institution of 
Automobile Engineers, also Chairman of the Standards 
Committee of the Institution of Civil Engineers, whose 
James Forrest Lecture, ‘‘ Unsolved Problems in Electrical 
Engineering," he delivered in 1905, as well as Chairman of 
the Commercial Motor Users Association, and has been a 
member of the Executive Committee of the National 
Physical Laboratory at Kew ; also of the British Associa- 
tion Screw Gauge Committee, and a consulting engineer 
of the Road Board since 1910. 

The accompanying photograph was taken by: Messrs. 
Elliott and Fry. 

Previous articles of this series appeared in the ELECTRICAL 
ENGINEER of the following dates: (1) Professor Silvanus P. 
Thompson, December 23; (2) Dr. John Ambrose Fleming, 
January 20; (3) Sir James Dewar, February 3; (4) Dr. Gisbert 
Kapp, February 10; (5) Sir William Ramsay, February 24; 
(6) Mr. W. D. Duddell, March 10; (7) Dr. R. Mullineux Walms- 
ley, March 17; (8) Sebastian Ziani de Ferranti, March 31 ; 
(9) Svante August Arrhenius, April 14; (10) Charles Algernon 
Parsons, April 21; (11) Sir William Henry Preece, May 5; 
(12) Professor Sir J. J. Thomson, May 19; (13) Alexander 
Siemens, May 26 ; (14) James Alfred Ewing, June 9; (16) 
Sherard Osborn Cowper-C les, June 23. 
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= The Electrical Industry of Great Britain. 


Inquiry into its Condition and Prospects. X. 


SCHEDULE OF QUESTIONS AND FURTHER 
REPLIES. 

To facilitate reference and avoid repetition, we have 
recapitulated the questions sent out. A further instalment 
of replies will be given in our next and succeeding issues. 
(1) Is the present condition of the electrical industry, 

in your view, as satisfactory as it might be? If not, 
have you any general views as to the cause 1 

(2) What remedies do you suggest ? 

(3) Is an extension of the principle of combination in 
your opinion desirable ? 

(4) Would you advocate the Continental system under 
which manufacturers secure the co-operation of 
bankers in various enterprises ? 

(5) Would you advocate the establishment in this country 
of an Electrical Industrial Bank ? 

(6) How would you remedy such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, by investing £3,000,000 in Debentures 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ? 

(7) Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ? 

(8) Do you approve the suggestion that technical attachés 
should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 
British manufacturers regarding local conditions? If 
not, what system of organisation would you suggest ? 

(9) Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 

(10) Should an import duty be levied on electrical imports 
from foreign countries ? 

(11) Are the criticisms on British methods of doing business 
abroad, which are from time to time put forward by 
British Consuls, in your opinion justified ? 

(12) Are there any special improvements in our methods 
of doing business abroad which you would desire to 
see more generally adopted, such as printing catalogues 
and price lists in the language of the country in which 
it is desired to do business, the adoption of their systems 
of prices, weights and measures, and conformity with 
their customs in regard to credit, delivery, etc. ? 


(13) It has recently been stated by a British Consul that 
“ German firms are securing business which might be, 
and formerly was, done by British firms, simply because 
British firms to-day endeavour to sell what they want 
to sell instead of what the foreign merchant wants to 
buy." Is there, in your view, any truth in these 
allegations ? 

(14) Are you in favour of a co-operative organisation for 
Publicity Campaigns on a large scale ? 


FROM MESSRS. MANN, EGERTON & COMPANY, 
LTD., ELECTRICAL ENGINEERS, NORWICH. 
l. No. (a) Principally .because of unfair competition 

by inexperienced firms calling themselves electrical engi- 

necrs, but consisting generally of men discharged as incom- 
petent. (b) Through want of stability amongst manufac- 
turers, who in their anxiety to get orders from anyone and 
evervone, will as a rule sell direct at the same price, and in 

some cases even lower prices than they will quote to a 

recognised contractor. In most cases, 1f this kind of thing 

is found out, the excuse is made that the individual thev 
have quoted is entitled to trade terms, because he employs 

an engineer; the latter indivdual in many cases is a 

gardener, or general handy-man looking after the engine 

employed for lighting or similar purpose, but who depends 
entirely on the advice given him bv a contractor, as to the 
satisfactory working of his plant. (c) The difficulty in 


inducing engineering firms to even consider looking closely 
into prices they may be asked to quote for any apparatus 
which differs from what they are pleased to consider their 
standard practice. This difficulty is brought about by the 
fact that enquiries which are sent through are handed on 
to an individual, constituted chief of the estimating depart- 
ment, and who, as a general rule, is not fully acquainted 
with the requirements of practical engineering work. When 
he receives an inquiry, he simply takes his printed stereo- 
typed list of prices, furnished him by the head office, and 
dictates an estimate in accordance with the particulars 
already furnished to him. He is then fully satisfied that 
his duty is completed, irrespective of whether the quotation 
in question fulfils in any way the requirements of the 
enquiry. (d) In many cases the representatives sent out by 
manufacturers as travellers, are entirely ignorant of tech- 
nical terms; it is not difficult to get orders for standard 
articles detailed in his list, but if a technical question is 
asked, he immediately refers same to the head office, which 
means & delay of anything from 3-10 days. 

2. The remedy is self-evident; practical men should 
be employed in estimating departments, as well as for 
representatives, Theoretical knowledge may be invaluable 
in certain cases, but it is worse than useless to a man who 
does not know anything of the practical side of engineering. 

3. Certainly; if undertaken amongst manufacturers, 
with a view to remedying the faults mentioned in No. 1. 

4. Yes; but English bankers are at the present time too 
satisfied with their present. methods of business, and a little 
healthy competition in banking methods in this country 
would undoubtedly be a benefit, and this could he secured 
very esaily bv combination amongst manufacturers, 

5. Yes: with independent directors, not elected from 
any firm using the bank, and the policy of assisting or 
otherwise helping financial manufacturing concerns to be 
subjected to a report from three independent advisors. 

6. The answer to No. 5 fully answers this. 

7. No. 


8. Yes; but the individual attached to the embassies 
should have, first and foremost, a practical, commercial, 
business training, and their reports should be published as 
received, in the leading papers in this country, so that any 
manufacturers can act on same, if desired. These reports 
should not be available to a few favoured firms only. Any 
manufacturer's application to tender, or advice in matters 
of this kind, should go direct to the enquirer and not 
through the Consul in charge of the Embassy. 

9. Most certainlv yes. 

10. An equivalent duty on manufactured goods should 
be imposed corresponding with the duty payable bv 
English manufacturers on their exports to the various 
countries. 

1l. Judging from own experience, criticisms are more 
than justified. 

12. If the points expressed in No. 1 were embodied in 
the system adopted for foreign business, there would be a 
greater chance of success than at present. “ When in Rome, 
do as the Romans do” is most certainly applicable to 
getting business in other countries. 
= 13. Undoubtedly British firms as a general rule do not 
endeavour in any way to meet the wishes of their prospec- 
tive clients. See details in No. 1. 

14. No; each manufacturer should be capable of push- 
ing his manufactures, without outside help. 

I think the views expressed above will apply in nearly 
every case to English firms who are at the present time 
complaining bitterly of want of business, and bad prices. 
The leading contractors in this country I have no doubt 
would be quite willing to assist in keeping up prices, if they 
had ordinary assistance from the makers, but the latter, in 
most cases, are so anxious to obtain orders, that in many 
cases they will contract to the users at prices which cannot 
in any way leave them any profit. 
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The Education and Training of Engineers. 


Practical Notes on the Intelligent Use of Text-Books. 


By E. P. AUSTIN 
(Lecturer, Chesterfield Municipal Technical School). 

Amongst the ever-increasing number of electrical workers 
of all kinds there is a class of earnest students who by reason 
of their employment, or the district in which they reside, 
are unable to avail themselves of the facilities for technical 
instruction provided at any of the colleges or technical 
schools, and are therefore dependent upon their unguided 
industry to gain a theoretical knowledge of their work 
from text-books. 

Although the guidance of an instructor is most desirable, 
yet an earnest student can obtain a good grounding by a 
systematic and graduated study of carefully selected text- 
books, and it is the writer's endeavour in the following lines 
to point out the method of choosing text-books as a guide 
to the student and artisan in his selection. 

Firstly, the student should obtain a good working 
knowledge of mathematics, if he does not already possess 
it, by systematically studying a book on practical 
mathematies, or by studying standard class books on the 
following individual subjects: Algebra, trigonometry and 
geometry. It is assumed that a good knowledge of arith- 
metic has been obtained by the student at some previous 
time. 

The books chosen should have the principles explained, 
well illustrated by means of naked examples, and also a 
number of graduated exercises with the answers given. 
The student should intelligently study, not merely read, 
each chapter and diligently work out the examples in the 
exercises, and as he advances in his work the earlier 
portions should be kept up by occasional revision. Whilst 
a multiplicity of subjects leads to confusion, yet a variety 
is an advantage and prevents clogging of the mind. The 
study and practice of machine drawing and construction 
is a refreshing and beneficial companion study to 
mathematics. 

When the mathematics is sufficiently advanced, a text- 
book on practical physics should be obtained and studied. 
The student will appreciate a knowledge of physics as he 
advances in electrical work, although in the early stages 
he may be at a loss to see the application. At the same time 
the student should acquire a good knowledge of applied 
mechanics, again following the principle laid down in 
reference to the study of mathematics. When possible, 
mechanical models should be constructed to demonstrate 
the principles learnt from the book. Standard works are 
the best to use, such as those recommended for the City 
Guilds, Board of Education and South Kensington examina- 
tions. The advice of a senior engineer is frequently very 
helpful in choosing books as such a person is generally 
acquainted with those writings which give sound practical 
instruction of the type most suitable to the self-educating 
engineer. 

The study of electrical engineering should be commenced 
at this stage, and the student will find that there is a 
vast amount of literature to choose from, both of an 
elementary class-book description and also of an advanced 
and specialised nature. 

A broad division may be made in the elementary text- 
books. Certain books are devoted to the wordy but often 
excellent description of scientific principles and the standard 
apparatus in which they are applied, whilst others are 
wholly devoted to the arithmetical and mathematical 
treatment of the subject. The first-mentioned are no 
doubt the easier to read, and the student can readily gain 
a knowledge of principles by the perusal of them, but 
no knowledge can be called thorough unless it can find 
expression numerically. On these grounds, then, a text- 
book that treats the subject both by description and 
example should be chosen and all arithmetical and mathe- 
matical treatment carefully studied. | 

A word of warning may be given here to the self educator. 
There is a great temptation to skip the elementary and 
possibly less interesting work and to turn forward to 
subjects that bear particularly on the readers' interests, 
but a confusion of ideas will result from such a lack of 
method, therefore continue the studies step by step. 


Firstly, then, master the principles of electricity and 
magnetism, and grasp the meanings of the electrical units 
and their relation to mechanical and other systems of 
units. Choose a book that teaches clearlv and thoroughly 
the principle of the magnetic circuit, and if possible study 
it in parallel with the laws of the electric circuit, as up 
to a certain point the principles are analagous. 

The study of electrostatics is frequently neglected by 
the practical student, and to his loss, as with the increasing 
use of high tension transmission lines and plant, a know- 
ledge of electrostatics is increasingly desirable. 

Assuming now that a student has mastered the 
elementary stages and obtained a groundwork in electro- 
magnetism, the principles of dynamo machinery, common 
forms of instruments and their uses, properties of conductors 
and insulators, elements of armature winding. electrolytes 
and batteries, and the method of producing an alternating 
E.M.F., he meets with the difficulty of choosing a book 
from which he can teach himself the theory of the alter- 
nating current circuit. 

Before proceeding with this studv, carefully revise the 
work on condensers, induction, and the magnetisation of 
iron, and then choose a book that commences alternating 
current work from the standpoint of the rate of change 
of magnetic flux. | 

The choice of book must be influenced largely by the 
Student's knowledge of mathematics, which, if fairly 
advanced in character, widens his range of choice. For 
the non-mathematical man there are good books, which 
treat the subject by means of mechanical analogies and 
models, and here the student will find his previous work 
in mechanics of considerable service. The vectoral method is 
by far the most common, and possibly the most serviceable 
means for the practical man to use in gaining a clear 
conception of alternating current problems, and, generally 
speaking, the unguided student should study a text-book 
that uses this method. Notwithstanding a knowledge of 
trigonometry is essential for the thorough understanding 
of the physical principles of periodical alternations ; 
therefore the ido is urged to educate himself in 
trigonometry before attemptmg to teach to himself 
alternating current working. 

No student should take any statement for granted, 
but should cultivate an analytical habit of thought in 
order to verify to his own satisfaction the statements 
made in his books. 

Descriptive works of machinery, switchgear, design of 
conductor lay-outs, ete., can be advantageously studied 
at this stage, and the student should select such books as 
deal specially with branches of his work and its probable 
future developments. 

For those students whose work is largely on erecting 
and connecting electrical plant, the most important books 
are those dealing with the windings and connections of 
different machines. As a rule alternating current and 
direct current windings are made the subjects of different 
works, and should be studied separately, but not before a 
thorough grounding in fundamental principles has been 
obtained. 

Another important study is that of main and cables, 
and there are several excellent works on the subject which 
treat of the design and lav out of networks and mains 
up to the localisation of faulta 1n all classes of cables. 

Probably the greatest drawback to self-education is 
the lack of laboratory instruction, for certain of the scientific 
principles which the student must understand are difficult 
to grasp without demonstration. An industrious student 
with a knack of model-making can construct for himself 
several simple instruments, such as a slide wire bridge and 
a simple galvanometer, and with these instruments, 
together with one or two magnets, compasses, primary 
cells, and a standard resistance of :bout 1 ohm, he can 
perform many instructive experiments. 

Although this outline of study is somewhat short, vet 
there is sufficient material to occupy a person's spare 
evenings for a couple of years, after which time the habit 
of reading technical literature will have cultivated a 
taste for such work and the studies become increasingly 
pleasant as the mind opens out. 
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The study of engineering papers 1s most important, 
as it is in the pages of these journals that the latest develop- 
ments are recorded, and they are therefore as important 
to the student as his text-books. 

The cry is often made that text-books are expensive, 
but the books a student needs do not cost more than 
7s. 6d. to 10s. each, and during the course of study outlined 
above some £3 may be needed, but this amount can be 
reduced by careful buying. Of course, special works on 
design, etc. are not included in this cost, as 25s. per 
volume is a common figure for such books. 

The advice given in the above is the outcome of many 
requests from artisans for guidance, when they have 
been unable to attend classes. 


THE AMERICAN VIEW. 


The dominant note of the Pittsburgh meeting of the 
Society for the Promotion of Engineering Education was 
the close connection which must exist between theoretical 
training and practical work if the educative process is to 
be of material benefit in actual life work. An interesting 
experiment in this connection was described by Professor 
Wade Hibbard and Professor Philbrick. These two well- 
known teachers have been seeking to teach the principles 
of scientific shop management by means of the enyineering 
school shops. These shops have been organised as manage- 
ment laboratories and work has been put. through them in 
accordance with the modern methods of efficiency engineer- 
ing. The students have entered into the spirit of the plan 
and are profiting by it. A paper based on a wide experience 
with technical graduates was presented by Mr. E. B. 
Raymond, on ** The Technical Graduate from the Point of 
View of the Manufacturer," in the course of which the 
writer said that it seems absurd to expect a college in four 
years to turn out men freed from their natural weaknesses 
" when one considers the quality of the average human 
being who enters." Among these weaknesses he mentions 
laziness, disinclination for practical work, lack of serious- 
ness and ability to assume responsibility, and lack of abilitv 
to become a part of a workingman's life. He believes that 
less '* good time " and more “ office atmosphere " would 
improve the college life. Messrs. C. F. Scott and C. R. 
Dooley expounded a new plan for adapting technical 
graduates to the electrical business. The Westinghouse 
Electric and Manufacturing Company has modified the 
apprentice plan which has been used for some years by 
dividing the two years of its apprentice course into two 
periods. In the one period a more thorough but less exten- 
sive shop training is given, supplemented by classroom 
instruction, while in the other period special subjects are 
taken up and mastered by each apprentice. The University 
of Pittsburgh 1s introducing a co-operative plan involving 
four twelve-week periods per year for four years. The 


first and last years will be spent in school, but during the > 


second and third years the student will spend alternate 
periods of three months each in shop and in school. Dean 
F. L. Bishop hopes by this plan to meet the criticisms of 
the technical graduate from the standpoint of employers 
in relation to their immediate adaptabilitv to industrial 
conditions. Professor E. B. Paine, of the Universitv of 
Illinois, gave an outline of the methods of electrical 
engineering instruction employed there, showing that 
Írom a general treatment of the whole subject the instruc- 
tion becomes more analytical as the work progresses. He 
lays great stress on mathematical theory, preferring, if 
necessarv, to leave the more practical information to be 
acquired after graduation. Dean W. G. Raymond, of the 
University of Iowa, renewed his plea of preceding vears 
for more individual instruction by which each student may 
advance as rapidly as his ability and industry will allow. 
Dean Raymond also contended for an all-year session in 
engineering schools in order that the students may have 
more time for the increasing demands upon them. 
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The Armorduct Company have opened a depót at 32, 
King-street- west, Manchester, where large stocks of their 
specialities—cables, conduits, metal and carbon filament 
lamps, and general accessories—-will be kept for the con- 
venience of their customers in Lancashire, Cheshire, North 
Wales, etc. Their representative is Mr. H. H. Hopkins. 


THE ELECTRICAL TRADES WALKING RACE. 

The Electrical Trades London to Brighton Walking Race 
took place on Saturday, July 29, six competitors out of an 
entry of;nine starting from Westminster Bridge at 5.1.25 
a.m., the non-starters being C. 5. Blake, A. J. Burbidge, and 
A. Scott. The officials were: Starter: Mr. C. E. May ; 
timekeepers, Mr. W. L. Woolveridge (N.C.U., NCCU., 
R.R.A., ete.), chief, and Mr. A. Edwards (Hull Centre 
A.A.U.); judges, Mr. A. Edwards, Mr. C. E. May, and Mr. 
F. J. Worledge ; road marshals, stewards, etc.. Messrs. H. 
S. Stockton, R. Robinson, Ralph Levy, D. Miekleson, C. P. 
Druitt, G. Cumine, C. A. Sewell, B. Smith, E. Marshall, and 
H. Blackmore; Hon. Sec., 5. C. Haynes. 

As the walkers set off there was a prospect of a cooler day, 
but as the morning wore on and the sun shone forth with 
intense heat it became apparent that good times were out of 
the question—so much so that had it not been for the 
splendid attention given to the winner, A. R. Edwards, by 
his evelist attendant, Mr. C. A. Sewell (a well-known racing 
cyclist) and Geoffrey Cumine (the Southern Counties 12 
Hours Cycling record holder) who joined in at Horley, his 
time must have worked out. considerably slower. 

The story of the race is not a long one, Mr. James 
Bateman, of Messrs. Bateman & Company, lent two motor 
cars for the use of the officials, who were thus enabled to 
keep in close touch with the progress of the race, but the 
competitors soon got so spread out that it became difficult 
to take the desired intermediate times. At Cooper's Stores, 
Brixton (three miles), the order was : 

A. R. Edwards, Associated Fire Alarms, Ltd., 27 min. 
22 1-5 sec. ; l 

Roland Farnhill, Callendars C. & C. Company, 29 min. 
37 1-5 sec. 

S. A. Hardstone, National Telephone Company, 33 min. 
] 3-5 sec. 

H. Tolley, General Electric Company, Ltd., 33 min. 
4 sec. 

H. E. Purnell, General Electric Company. Ltd., 34 min. 
55 4-5 sec. 

A. J. Meakins, Wakelin Bros., Ltd., 35 min. 50 4-5 sec. 

At Streatham Hill Station, 5 miles 316 yards, Edwards 
passed in 46 min. 25 2-5 sec., Farnhill second in 50 nin. 
30 2-5 sec., Purnell third in 56 min. 24 sec., and Tolley 
fourth in 56 min. 38 sec. Edwards went by the Red Lion, 
"mitham Bottom, 1£ miles 68 yards, in 2 hours 14 min. 
23 3-5 sec, Farnhill being second 23 min. behind. At 
Merstham, 18 miles 564 yards, Edwards was three miles in 
front of Farnhill, Purnell being third, Tollev fourth, and 
Hardstone fifth. Meakins had retired. Chief interest now 
centred in the competition for the Osram Cup for the first 
novice to finish. Tolley retired at Redhill, 21 miles. At 
Horley, 24 miles 864 vards, Purnell led Farnhill by 15 min. 
in 4 hours 57 min. 55 sec. Hardstone was now fourth, but 
after several stoppages retired for good at 36 miles, after 
passing Farnhill and leading him some distance. The 
positions were the same right to the finish, the result being : 

1. A. R. Edwards, Associated Fire Alarms, Ltd., 9 hours 
21 min. l sec. 

2. H. E. Purnell, General Electric Company, Ltd., 12 
hours 21 min. 53 2-5 sec. 

3. R. Farnhill, Callenders C. & C. Company, 13 hours 
4 min. 56 sec. 

Owing to the funds falling short of the amount required 
to clear expenses no scratch prizes were given, and 
Edwards’ only reward will be the honour of finishing first. 
Purnell receives the Osram Cup for the first novice, and 
Farnhill à prize to the value of £3. 

It is proposed to organise another race at a shorter 
distance, and all who are in favour of this should commu- 
nicate with the Hon. Sec., Mr. N. C. Haynes, as soon as 


possible. 


The A.E.G. and the Siemens & Halske A.G. have pro- 
moted between them a company with a capital of 2 million 
marks, to be called the Ozongesellschaft G.m.b.H. The 
object of the undertaking is the purification and sterilisation 
of water. Besides the patents of the two founders the 
company will acquire those of the Felten Guilleaume 
Lahmeyer Werke A.G., the Compagnie de l'Ozone, and those 
of Otto & Frise for all countries except France, the United 
States and Canada. 


At a time when the whole question of electricity in 
mines has once again been thrown into the controversial 
arena by the publication of the report of the Departmental 
Committee, the following particulars in connection with 
the electrical equipment of the Sneyd Colliery at Burslem 
should prove of general interest. Twenty years ago this 
company laid down a small lighting set to light their 
offices. Eight years later they put down a 50 kw. three- 
phase Westinghouse engine generator set for power pur- 
poses, operating two haulage systems (a 20 h.p. main and 
tail, and a 20 h.p. endless rope) and a 30 h.p. pump. This 
was something in the nature of an innovation, being one 
of the very earliest applications of the three-phase system 
to collieries in this country, but it proved so successful 
that the company decided to convert all the haulages 
in their mines, and for this purpose built their present 
power station. The plant next installed consisted of 
two 250 kw. Howden high speed engine sets, running at 
375 revolutions per minute, direct-coupled to three-phase 
25 per. 440 velt. 
exciters separately driven by small steam sets, 
space being left for extensions. 
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The supply is led to the various motors installed on 
the surface and to the top of the pit shafts by underground 
cables, and thence down the pit to sub-stations. 

There are three pits, known as No. 2, No. 3 and No. 4, 
the electrical machinery in No. 2 pit comprising 11 motors, 
totalling about 380 h.p., all engaged either in haulage 
or pumping work. 

The main haulage to the pit bottom is a single drum set 
capable of dealing with six tubs per wind, each tub carrying 
approximately 12 cwt. of coal. These are hauled up a 
gradient of 1 in 5 for a distance of 160 yards, the motive 
power being furnished by 100 h.p. 440 volt Westinghouse 
slip-ring motor, running at 475 revolutions per minute, 
driven by ropes to the haulage pulley, which transmits 
the power through a friction clutch and helical gearing 
to the drum, the haulage ropes being } in. steel wire. 

The control for this unit is effected by means of an 
oil immersed reversible controller. There are also the 
following haulage gears in this pit :—One 75 h.p. single 
drum gear drawing nine waggons up an incline of 1 in 44; 
one 75 h.p. endless rope plant, and three 20 h.p. single drum 
haulage sets. 


FIG. 1, 


In its two years of service this plant showed so many 
economies and advantages that it was further enlarged 
by the installation of a 500 kw. turbo-alternator set. The 
turbine is of the Rateau type, run on exhaust steam from 
the winding engines, with a thermo-accumulator interposed, 
and drives a British Westinghouse three-phase 25 per. 
440/500 v. turbo-type alternator, with coupled exciter, 
the set operating at 1,500 r.p.m. 

Steam is supplied to the engine sets by three Babcock 
and Wilcox and six Lancashire boilers working at 120 lbs. 
and 90 lbs. pressure respectively, the Babcock and Wilcox 
grates being designed to burn the fine slack from the 
screening plant. 

The switchboard is mounted on a platform at one end 
of the station and comprises three generator and four 
feeder panels, fitted with the usual meters, overload 
circuit breakers, etc., the rheostats for voltage regulation 
being placed at the back of the board, and operated from 
pillars in front. 


The latter are semi-portable, the gears, motor, controller 
and resistance all being fixed in the same bed-plate. 

The pump at the pit bottom is dealt with by two three- 
throw pumps, each having a lift of 750 ft., driven by a 
30 h.p. squirrel cage motor running at 710 revolutions per 
minute, through an 8 in. canvas belt, one being kept as a 
spare whilst the other is in use. Three small pumps, each 
driven bv a 3 h.p. motor, act as an auxiliary plant. 

The distribution switchgear supplying these motors is 
situated at the pit bottom, and current is led by three 
single-core cables to bus-bars at the back of the distribution 
board. The feeder switches are of the totally enclosed, 
automatic, oil immersed type, specially designed for 
mining work, the necessary meters being fitted within the 
casing of the switch. 

The gear is mounted on two iron pillars, and forms a 
complete dust-proof, water-proof and, more important 
still in colliery work; gas-tight; iron-clad distribution 
board, from which the current 13 led to the various motors by 
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feeders made up of three-core armoured cables. 

In No. 3 pit six motors are installed, the aggregate h.p. 
amounting to 333. 

A three-throw ram pump having a duty of 200 gallons 
per minute aaginst a head of 1,200 feet is driven by means 
of ropes from a 100 h.p. slip-ring motor. A Riedler pump, 
to which a motor of 75 h.p. is attached, is provided as a 
stand-by. Two other pumps act as auxiliaries, viz., a 
centrifugal pump driven by a 5 h.p. motor, and a small 
portable three-throw ram pump connected by gearing to a 
3 h.p. motor. 

There are two single-drum haulage gears drawing 
wagons up inclines of 1 in 3 and 1 in 44 respectively, and 
both operated by 75 h.p. slip-ring motors. 

In No. 4 pit there are two types of haulage, namely, 
main and tail and endless rope, which differ from the 
single drum type employed in No. 2 and No. 3. 

The single-drum, as its name implies, consists of a single 
drum, winding a single rope, and, therefore, the gradient 
must be steep enough to allow the tubs to draw the rope 
back by gravity ; in the main and tall type, however, the 
main rope hauls the full tubs, and the.tail rope takes back 
the empties. In No. 4 pit there are two of these haulages, 
both driven by 75 h.p. motors, each capable of dealing with 
30 trucks at an average speed of 5 miles per hour. 


Fic. 2. 


In the endless rope type of haulage the rope is passed 
two or three times round a “ C" pulley, and then round a 
guide wheel at each end of the road, the tubs being affixed 
to the rope by clips. It will be seen that to allow of the 
use of this type the road must be wide enough to allow 
two tubs to pass each other at any point on the route. 
In this particular case a 20 h.p. squirrel cage Westinghouse 
motor drives the haulage pulley by ropes, thence by 
pinion and spur wheel to the “ C" pulley. The switchgear 
operating the motor consists of a totally enclosed oil 
switch, similar to those used on the distributing board, and 
an oil immersed controller. All the haulages in the mine 
are fitted with strong brakes of the band type. There are 
also two single drum haulages in this pit, driven by 20 h.p. 
slip-ring Westinghouse motors, and controlled by tramway 
type controllers dealing with four tubs on a 1 in 41 gradient. 

Two 5 h.p. squirrel cage motors are used to operate 
creepers, one for raising loaded tubs, and the other emptv 
tubs, both working at the pit bottom. One motor of 56 h.p. 
drives by means of a belt a two-stage air compressor, the 
air being used for percussive drills, and two small haulage 
winches. 


Hydraulic rams are used to push the full tubs into the 
cage and at the same time push the empties off, a three- 
throw pump driven by a 10 h.p. motor supplying the 
water pressure. This is a most useful device, and saves a 
great amount of time and labour in getting the coal to the 
surface. The total h.p. of the 10 motors working in this 
pit 1s 300. 

The cages are of the four-deck type, capable of carrying 
eight tubs of coal per wind, and are operated by 2,000 h.p. 
steam winding engines, working at 90 lbs. steam pressure. 

On arriving at the surface electricity is again requisitioned 
to convey the coal to the screens and also in the actual 
operation of screening. At the pit brow there is a 20 h.p. 
motor driving a creeper by pinion and spur wheel, which 
is capable of pulling the loaded wagons up the incline 
to the screen, into which the coal is tipped by power-driven 
tipplers. 

As the coal drops through the screens it is conveyed 
on belts to the chutes, the dirt being picked out by boys, 
and carried away by a small conveyor belt, known as the 
dirt belt. There are altogether five 5 h.p. Westinghouse 
motors operating these belts, and a 10 h.p. motor controlling 
the hoisting gear for raising the jib ends of the belt, and so 
minimising the breakage of coal falling from the belts. 
An interesting feature of the screens is the installation 
of Westinghouse-Cooper Hewitt Mercury-Vapour Lamps, 
the light from which is admirably suited for coal-picking. 
A fan driven by a 20 h.p. motor extracts most of the dust 
and delivers it in a “ Maxaner" apparatus, when it is 
mixed with water and allowed to settle, the sediment 
being afterwards dried and burnt in the boiler fires. 

In the fitting shops a 3 h.p. squirrel-cage Westinghouse 
motor is doing splendid work, driving line shafting from 
which three lathes, a radial drill, and drilling machine, 
and a 6ft. by 2ft. planner are operated, whilst in the 
next shed a 20 h.p. motor drives a four-foot circular saw. 

Electric motors are also used to operate the blacksmith's 
shop and the crane, the latter being worked by two motors, 
a 20 h.p. British Westinghouse slip-ring motor for hoisting 
and a 6 h.p. 110 volt direct-current motor for slewing the 
crane. 

There are at present 53 motors installed, totalling 
1,440 h.p., varying in size from a small 3 h.p. pump motor 
to a 150 h.p. motor driving the screens, all at work saving 
time, labour, and, therefore, money for the companv. 

The gradual extensions of this plant from a lighting set 
to an installation with a 1,00) kw. output, is, we think, 
proof more eloquent than words of the efficiency and 
economy with which electricity meets the conditions 
experienced in colliery work. 

We have to express our indebtedness to Mr. Jno. Gregory, 
the Manager of the Sneyd Collieries, Ltd., Burslem, for 
permission to publish the foregoing interesting details. 


ARMORDUCT COMPANY'S OUTING. 


The sixth annual outing of the Armorduct Company 
took place on Saturday last, when the head office staff, 
accompanied by some of the branch managers and agents— 
a party over 50 strong—assembled at Kingston, boarded 
the launch “ King," and proceeded up river to Staines, 
luncheon being served en route. On arrival the party 
separated to find amusements in punting and other pastimes. 
The return was made soon after 4 o'clock, tea being taken 
on board. At night the company assembled for an excellent 
dinner at Nuthall's Hotel, after which music and singing 
concluded a most enjoyable day. Mr. Schmahl, expressing 
his congratulations on the success of the outing, said 1t 
was gratifying to note the good feeling which existed 
between the executive and staff, and hoped they would 
continue in their determination to do whatever they had 
to do with success. 


Owing to the increasing trade of the General Electric 
Company, Ltd., in Ireland, the Dublin Branch of that firm 
has removed to more commodious premises at 13, Trinity- 
street, the new telephone number being 3300 Dublin (2 
lines). 
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ELECTRIC RAILWAY PRACTICE. 


The South-Eastern and Chatham—traction in 
Europe through American Eyes— A New Locomotive. 


At the meeting of the South-Eastern and Chatham 
Railway Company Sir Robert Perks and others raised the 
question of the electrification of suburban sections of the 
line. Mr. Cosmo Bonsor, who presided, said that electri- 
fication would only be seriously considered in the event 
of the accommodation at Cannon-street and Charing Cross 
stations becoming inadequate. At present, he said, the 
time occupied in clearing a train at Cannon-street was 
seven to ten minutes, and this time could, of course, be 
materially reduced by electric services, and the station 
accommodation correspondingly increased. 


AN AMERICAN ENGINEER IN EUROPE. 

In a further contribution to the “ Electrical Review 
and Western Electrician,” of Chicago, on the impressions 
of his recent European tour, Mr. C. A. Tupper, discussing 
the question of electric traction, observes that in this field 
there still seems to be excellent opportunity for the inter- 
change of ideas between the United States and Europe. 
Mr. Tupper found that so far as car equipment, motors, 
air-brakes, etc., are concerned, the practice on the Continent 
is greatly influenced by the work of the European branches 
of the General Electric and Westinghouse Companies, 
though in respect of engineering and management, 
Europeans have developed methods which are in many 
ways superior to those of American roads. He also finds 
it noteworthy that the features which have operated most 
largely to their advantage were originally brought about 
by regard for the comfort and safety of the public. ** The 
inter-urban lines" he adds, ** whether operated on direct- 
current or single-phase alternating current, are in excellent 
trim and give good service. At some places trackless 
trolley systems are coming into use. For large cities more 
and more consideration is being given to the possibilities 
of subways. Those of London are a revelation to Americans. 
In Paris and Berlin good systems exist, and Vienna is 
now looking to one for a solution of cross-town problems. 

“The intention is freely expressed abroad, by the 
governmental boards and private corporations controlling 
the steam railways, to bring about their electrification at 
as early a date as practicable, but for the reason that 
much of the hydro-electric power which it is proposed to 
utilise is unfavourably located in relation to boundaries, 
with possible interference at its source to hinder military 
movements in time of war, and also because of the expense 
involved, the execution of these projects is proceeding 
but slowly. For special service, however, including tunnel 
operation, switching, etc., and also for export to South 
America, Japanland other countries, European builders have 
developed some very efficient electric locomotives. I had 
the good fortune to be in central Switzerland at the piercing 
of the Loetschberg Tunnel. For this tunnel the Maschinen- 
fabirk Oerlikon, of Zurich, and the Allegemeine Electricitats 
Gesellschaft, of Berlin, are designing locomotives of the 
heaviest construction, which will be thoroughly tried 
out on a portion of the route before the new line is opened 
to through traffic. From what I saw of similar machines, 
they will equal or surpass the best thus far evolved in 
this country by the Westinghouse and General Electric 
designers, although the latter, of course, will have the 
future benefit of whatever is worked out at Berlin." 


82-TON ELECTRIC LOCOMOTIVE. 

Mr. Poulding Edwards, electrical and mechanical 
engineer of the Northern Electric Railway of California, 
has designed and put into operation an 82-ton electric 
locomotive which presents some interesting features. 
Tests made with this locomotive on regular freight service 
showed that on a light run of 18 miles, with a trailing load 
of 13) tons, a maximum speed of 36 miles per hour was 
obtained, and an average running speed of 234 miles per 
hour was made with a power consumption of 0:0472 
kw.-hour per gross ton mile with an average potential of 550 
volts. With a trailing load of 8504 tons on a 1 per cent. 
grade, with an average potential of 420 volts, a maximum 
speed of 10 miles per hour was reached, and the power 
consumption on the run of five miles was 0.0207 kw.-hour 
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per ton mile. With a trailing load of 1,145 tons on an 
18-mile run, with no stops, and under ordinary conditions, 
an average speed of 133 miles per hour was maintained, 
which at times reached a maximum of 24 miles per hour. 
The average power consumption on the trip was 0:0156 
kw.-hour per ton mile. 

Specification details are as follows :—Body : Class, steel 
express locomotive ; built by Northern Electric Railway, 
Chico shops; date completed, April 1, 1911; capacity 
(load), 50,000 1b.; total weight loaded, 164,600 lb. ; 
length over all, 53 ft. 2in.; length inside of body, 45 ft. 
21n.; Bolster centres, 32 ft. ; width over all, 9 ft. 9 in. ; 
width inside sheathing, 8 ft. 113 in. ; height, rail to top of 
roof, 12 ft. 114 in. ; height, rail to floor, 4 ft. 71 in. ; clear 
height inside, 7 ft. 3 in. ; body bolsters, box type; pilots, 
locomotive type with footboards. 

Trucks: Tvpe, No. 90-50-A. Baldwin; gauge of track, 
4 ft. 84 in. ; wheelbase, 90in.; weight without motors, 
17,000 lb. each; designed to carry on centre plate, 
55,000 Ib. ; bolsters, steel castings; centre transoms, 
12 in. 35 lb. channels; brakes, inside-hung ; wheels, 36 in. 
rolled steel; gears, solid type; axles, 61 in. diameter ; 
journals, 64 by 11in.; painted, Pullman standard green. 

Motors: Type, Westinghouse, No. 301-D interpole, 
forced air ventilation; Number per locomotive, four; 
weight of each, 5,650 lb. ; gear ratio, 17 : 60. 


AN ELECTRIC MOTOR CYCLE. 


American advices to hand during the current week 
aflord another illustration of the healthy spirit in which 
our friends across the water are developing the electric 
traction proposition. We illustrate herewith an electric 
motor-cyclg which has been invented by Mr. F. E. Hatch, 
of Horton-avenue, Detroit, Michigan. Six cells of storage 
battery are used to operate a specially designed 12-volt 
motor, which drives on the rear wheel. The vehicle 1s said 
to have a radius of 100 miles per charge on paved streets, 
and 75 miles over country roads. It is provided with a 
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three-speed controller, by which speeds of 4, 15 and 35 
miles an hour may be attained. The weight of the complete 
outfit is 200 Ib. The battery is mounted low in the frame, 
and affords a ballast which makes it easy to learn to ride the 
machine. The frame is so made that any form of standard 
storage battery may be used. The seat and the footboard 
are conveniently arranged, and comfort in motoring is 
said to be assured to the rider. This motor-cycle has a 
5lin. wheel base, and the motor is provided witb ball 
bearings and is noiseless. The brake is of the external band 
type, and the spring fork is cushioned. 


THE I.E.E. JOURNAL. 


The new number of the Journal of the Institution of 
Electrical Engineers contains five important papers in 
addition to a reply by Mr. W. T. Taylor to the discussion on 
his paper on ** Long Distance Transmission." The contents 
include the following papers and the discussions upon 
them: Messrs. Ratcliff.& Moore, “ Electricity Meters” ; 
Mr. J. E. Taylor, “ Wireless Telegraphy " ; Mr. Mountfoot, 
* The Electrical Undertaking of the Tame and Rea Drainage 
Board"; Mr. Harold Gray, “ Electric Cooking Appara- 
tus” ;t and Mr. J. R. Barr, “ Parallel Working of Alter- , 
nators.” 
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Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
| MEN. 

ANSWERS.—AÀ fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 

: QUESTIONS. 

Question No. 1255.—A solenoid to give a pull of 300 lbs. 
is required. The stroke is to be 8 in., and the plunger 
is to come into action every 15 seconds. Make the 
necessary calculations for such, and state the minimum 
value of the current which will sustain the weight when 
the plunger is in its drawn-up position.—‘‘ TECHNE.” 

Question No. 1256.—It is desired to alter an existing 
dynamo, 6-pole, 410 kw., 500 volts, 400 r.p.m., shunt- 
wound, at present working on two-wire system, to be 
suitable for use on three-wire system. The out-of- 
balance current to be about 20% to 30% of normal 
full load. Please state best method of doing this, and 
if static balancer method is proposed, the considera- 
tions which govern the choice of the number of phases 
of the balancer and the exact points at which the 
armature should be tapped. Also state maximum 
out-of-balance load that can be satisfactorily handled 
by this method.— Kol.” 

ANSWERS. 

Answer to Problem No. 1255 (awarded 10s.).—The solenoid 
shown in Fig. 1 has been designed from the following 
formula, due to Maxwell :— 


B? A 
P = pr Ox QU. 
where P = pull in lbs. 
— average flux density in the plunger. 
A = sectional area of the plunger. 


Allowance must be made for the weight of the plunger, 
magnetic leakage, etc. 

100 Ibs. has therefore been added to the required pull. 
Substituting for P in the formula 

-.B*A = 72 x 400 x 10. 

It is now necessary to fix a diameter for the plunger which 
will give a flux density of approximately 40,000 lines per 
sq. inch. This is found to be 5 inches. 

-.B? x 7854 x 25 = 7:2 x 400 x 107. 
.. B = 37600 lines per sq. inch. 
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It may be seen (Fig. 1) that the total non-magnetic path 
(the permeability of which is 1) | 
= 82 2 = 84 inches. 

The ampere-turns required to send the flux through the 


steel may be neglected ; these are only a few. owing to the 
permeability of steel being high. 
^. Ampere turns required 
= 37600 x 84 x :3133 
= 99000. 

For the following calculations it has been assumed 
that the solenoid is to work on a 220 volt d.c. supply 
without the use of anexternal series resistance at starting, 
thus having minimum weight of copper in the coil. A 
value must be fixed for the current, and assuming this to 
be 12 amperes, 


99000 
^. Number of turns required = "gs ue :R250 
220 
.. Resistance of 8250 tons = 17 = 184 ohms. 


As the maximum current will be flowing for only a small 
percentage of the time the solenoid is in operation the 
current density as calculated on the maximum value may 
be run high. 

No. 11 double silk covered copper wire may be used, 
the diameter over insulation = ‘13 inch. 

By trial it is found that a coil of wire (No. 11’s) 30 inches 
long of 8,250 turns, and mean diameter of 10 inches ap- 
proximately gives the required resistance. 

..No. of turns per layer of 30in. = Sa = 230. 


: 8250 
~. No. of layers required = 739 = 36. 
Radial thickness of winding = 36 x ‘13 = 4:7 inches. 
Since the outside diameter of the brass tube which 
surrounds plunder = 5:4" 
..Mean diameter of coil = 


.. Mean circumference = m x 10:1 = 31:72 inches. 
.. Total length of wire = 230 x 36 x 31°72 inches. 
= 21890 feet. 
The outside diameter of the coil =5:4 44:7 +47 14:8" 
The resistance of the coil at 15° C. 
= 21°89 x "76 = 16°63 ohms. 
The resistance of the coil when it has become heated 


to 42? C = 21°89 x 835 = 18°33 ohms. 
.'". Current taken when coil is cold = as = 13:2 amps. 
and current taken when coil has heated to 42° C. 


20 
= [533 = 12 amperes. 

A temperature rise of 27° C. has therefore been allowed. 

To determine the value of the current necessary to 
sustain the weight when the plunger is in its drawn-up 
position, the ampere-turns necessary to send the flux 
through the reduced non-magnetic path must be found. 

Ampere turns required = 37600 x :4 x :3133 


= 4710 
and since the turns = 8250 
.Current required (neglecting compression springs, 
etc.), for preventing severe hammering 
4710 


7 8350 = '08 amperes. 


Resistance to be inserted in series with the coil 
when the plunger is up 
220 
= ig — 183 = 361 ohms. 
Fig. 2 is a diagram of connections.—“ F. J. B." 


Answer to Problem 1255 (awarded 5s.).—The solenoid 
required by * Techne” is unusually large, but the calcu- 
lation can be proceeded with along the usual lines. It is 
presumed that the solenoid is shunt wound connected 
across 200 volt mains d.c., and that 300 lbs. is the minimum 
pull; that is, the pull at the beginning of the stroke. 

Assume final (closed) air gap negligible (that is, simply 
a clearance to prevent,sticking). 


` 
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: B?A 
Now, pull in lbs. = 72,134,000 
or, if d = diameter of core 
9580 x 4/P 
B F © 


Also CT (ampere turns)~= ‘3133 B x air gap in inches (Z). 
0 Z 
DUI = a 7 m Me 


From which it follows CT is inversely proportional to d. 
Now let L = length and & thickness of winding. 
Then L & = winding area and if B = current density 
in gross cross-section 


As the coil in this case will be large L must be long 
compared with stroke to keep it small for heating 
reasons. 
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“C= IE = ‘32 amperes. 
Some device for taking care of the inductive rise of 
voltage on switching off this solenoid must be used. 
Temperature rise.—The maximum permissible average 
watts per sq. inch is 3. 
If we assume the solenoid switched on for 3 seconds full 
and off for 12 seconds 


average watts = 15 = 1100. 
Cooling surface = m x 10 x 9 = 600 sq. inches. 
Average watts per sq. in. =a = 185. So that the 


temperature will not rise unduly. 


MATT. JENNISON. 
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B may be assumed to be 1800 for this particular solenoid 


which has a cycle of operations every 15 secs. 
Let M - length mean turn in inches. 
R - resistance of coil. 


; ; CT x M '8 
S = sectional area of wire = V X l0 
c = space factor = ‘6 for this coil. 
V = applied volatge = 200 for this coil. 
L&xo 
T = number of turns = 
Assuming values of d the diameter of core, we may 


now work out some trial windings. 


d m S E 3 4 6 
CT 138500 104000 69250 
L& .. - - 17 57:5 38:6 
& 5s is Y 4 3 2 
M ys T ks 22 22 25 

S = is .. | 7012 ‘0085 "0066 
T m at ..| 3850 4100 3500 
Length in yards of wire | 2350 2520 2440 
R - T es 45 1:25 9 

C T zd p 44 27:6 224 
Weight of Copper 350 248 188 
Weight of Plunger 39:5 70 158 
L.S.G. of wire 10 12 13 


No allowance is made for the ampere turns required 
for the iron, but it is assumed that the solenoid is com- 
pletely ironclad, in which case the ampere turns for the 
iron can be neglected. 

Design number 1 uses a large amount of power and 
copper. 

Design number 2 is better in both respects. 

Design number 3 would be exceedingly heavy. 

Design number 2 may be accepted, the flux density 
being 41500. 

When the plunger is in its drawn-up position assume 
air-gap clearance = ‘1 inch. 

3000 x .T x 4/P 


Then CT = d = 1300. 


Alternating Current 


Calculations. 
(Continued from page 79.) 


Section VIII.—Capacity Effects. 


The inductive properties of an alternating current 
circuit are electromagnetic effects, and in practice it is 
found that all circuits possess, in addition to inductance, 
capacity to a greater or less extent, in consequence of 
which electrostatic phenomena occur when the circuit is 
traversed by an alternating current. As a matter of fact, 
all lines and cables act as electrical condensers, and in 
alternating current working they are alternately charged 
and discharged as the impressed E.M.F. periodically 
changes, with the result that the secondary phenomena 
set up modify the magnitude and phase relation of the 
resulting current. Some idea of condenser action may be 
obtained by noting that when two adjacent and separate 
conductors or metal plates, well insulated from one another 
by some dielectric, are connected to the terminals of a 
battery of E.M.F., E., the plates receive an electrostatic 
charge Q (say), and the condenser is charged to a P.D. of 
E volts. The space between the conductors or metal plates 
is electrified and forms an electrostatic field so long as the 
condenser is connected to the battery. Now if the battery 
be replaced by a source of alternating E.M.F. it is clear 
that the P.D. at the terminals of the condenser will alternate 
in a periodic manner with the same frequency as the 
impressed “E.M.F. The electrostatic field between the 
plates will be broken down and built up at the same rate, 
with the result that an alternating E.M.F. is set up in the 
condenser in consequence of which an alternating current 
pulsates backwards and forwards in the dielectric of the 
condenser. This current is known as the charging current. 

The relationship existing between the magnitude of the 
charge Q which a condenser of capacity of K farads receives 
when the applied pressure is E volts, is, from the principles 
of electrostatics, 
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Q (coulombs) = K (farads) x E (volts). 

‘When the applied E.M.F. is sinusoidal, an increment de 
of the pressure will increase the charge by the amount 
K x de in the corresponding small period of time dt, 
and during the time that the applied E.M.F. increases 
from zero to its maximum instantaneous value E,,,, the 
quantity of electricity given to the condenser will be 

Q =K En. 

For a complete cycle of changes taking place during a 
period the charge will be Q = 4K E,,, and if the 
frequency of the applied E.M.F. be f cycles per second 
the charge will be Q = 4/ K Emax coulombs. This value 
of Q is obviously the average current, since current or 
rate of flow of electricity is given by the number of 
coulombs traversing a circuit per second. Let I, denote 
this mean or average value of the current, such that 

I, = 4/ K Ema amperes 
But 


I= — X | m 
T 


and the virtual value of the current is given by 


1 
I = —= Lois 
vi 
I =."_ I, 
2/2 
T 
243 x 4/ K Ena 
"243 x 4f K (44 E) 
= 2r/K E 
—oKE 
B 
l 
lk 
O i A 
Fia. 1. 


where E is the virtual value of the applied pressure. 

If no power be absorbed by the condenser the magnitude 
of the reactive-E.M.F. set up by the condenser action 
when the condenser is traversed by an alternating current 
of I amperes is equal to the E.M.F. applied to the ter- 
minals of the condenser to produce the current I, and for 
the reactive-E. M.F. set up we have 

I 

Ex = 2. 


= charging current x capacity-reactance 
w 


: l 
and capacity-reactance ——. 


wK 

The farad, the unit of capacity, is of very large dimen- 
sions and for practical purposes a secondary unit, equal to 
os farad and termed the microfarad, is used. 

Example 1. What is the capacity-reactance of a concentric 
cable whose capacity ts 1:25 microfarads when used on an 
alternating current supply system whose frequency is 70 
periods per second? What will be the charging current which 
traverses the dielectric if the applied pressure is 2,000 volts 
when the circuit is unloaded (i.e., is on open circuit) ? 


The measure of capacity-reactance is given by the 


expression -g ohms, and in the example 
w 


capacity-reactance = 
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= 5B 7 1,818 ohms. 
The charging current is given by 
= wKE 
=2 xm x 70 x Ts x 2,000 


= 1:1] amperes. 

Example 2. Calculate the capacity current taken by an 
unloaded concentric cable 10 miles long, when subjected to a 
sinusoidal alternating pressure of 10,000 volts at 50 periods 
per second ; capacity of cable, 0:2 microfarads per mile. 

ow would the current, taken from the generator supplying 
the above cable be altered by putting a lamp load of 60 kw. 
on the machine ? 

By specifying a lamp load it is intended, for the sake of 
simplicity, that inductive effects are not to be taken into 
consideration, in which case the capacity or charging 
current of the cable will be in quadrature (i.e., will have a 
phase-relationship of 90 degrees) with the non-inductive 
load current. Thus, if I, denotes the capacity-current, 
and I, denotes the load current, then the main current I 
will be the vector sum of Ix and I, in quadrature, as shown 


in Fig. 1, 
and I =y I; 41? 
Now I, =wKE 
= 2m x 50x (10 x 0:2) x 1079 x 10,000 
= 2 x or 6:2832 amperes 
For the load current we have 
_ 60,000 watts 


"n 5930 000 vols amperes 
.*. I = 4/(6:2832)2 x 6? 
= 8:68 amperes. 

In the figure OB represents the current of 8:68 amperes, 
OA the load current of 6 amperes and AB the capacity- 
current of 6:2832 amperes. It will be noted that the vector 
OA makes an angle 6 with OB, and since 


Cos 0 = — 0:691 


6 
8:68 
the power-factor of the circuit is 0:691, and the angle 
0 = 46° 17’. 

Example 3. The current taken by a 60,000 volt 60 
frequency transmission system when supplying a non-in- 
ductive load is found to be 40:6 amperes and to have a phase 
angle of 52 degree with the pressure. Determine the magnitude 
of the load and the capacity of the system. 

Reference to Fig. 1 indicates that the load current is 
given by OA, such that 
the load current = OB Cos 6 
= 40°6 x Cos 52° 
= 40:6 x 0:61566 

= 25 amperes 

= 25 x 60,000 

= 1,500 kilowatts 
The capacity current is given by AB, and 


AB  -4/(0B?—(0A)? 
= (89:69 — Q5) 


— 32 amperes (approx.) 
—-2-[KE 


*. the load 


K! 
= 2 x 60 X 6 x 60,000 


10 
32 x 106 
“2 m x 60 x 60,000 
= 1:414 microfarads. 
(To be continued.) 
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The new address of Mr. J. G. Lorrain is Staple Inn- 
buildings, Holborn, W.C., and the telephone number is 6850 
Holborn. 


The Bank of New South Wales, the oldest Banking 
Institution in Australa, has removed from Old Broad- 
street to its new offices at No. 29, Threadneedle-street, E.C., 
London. 
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LANCASHIRE NOTES. 


Electricity in Textile Mills—Joint Committee of Inves- 
tigation—A Forward Step. 


A step of far-reaching importance has been taken by 
prominent representatives of the Textile Institute and of the 
Institution of Electrical Engineers at a joint meeting held 
in the Hall of the Textile Institute at Manchester. The 
meeting was convened to consider the desirability and 
practicability of conducting an investigation into the 
applications of electricity in textile mills in the United 
Kingdom, the Continent, and Oversea. More than one 
effort, it will be remembered, has been made to inquire into 
the comparative advantages of various sources of power 
supply and much valuable information has been codified. 
There has, however, until the present occasion, been no 
attempt made to organise a committee of investigation on 
a scale 80 comprehensive and representative as to carry the 
full weight of authority. 


The meeting found no difficulty in arriving at an unani- 
mous resolution for the appointment of a joint committee. 
It was decided that it should be known as “ The Textile 
Mill-driving Committee," and that it should consist of 
fourteen members of the Textile Institute and an equal 
nuniber of representatives of the Institution of Electrical 
Engineers. Mr. Thomas Roberts, the well-known cotton 
manufacturer, of Darwen, 
Chairman of the Committee, and Mr. S. L. Pearce, City 
Electrical Engineer, of Manchester, was similarly elected 
Vice-Chairman. The full list of members is as follows: 


Textile Institute. 


. J. R. Denison (Messrs. Denison, Preusner, & Company), 
Bradford. 

. B. Palin Dobson (Messrs. Dobson & Barlow, Ltd.), 
Bolton. 

. E. P. Fry, Shipley, Yorkshire. 

. Oscar Hall (Messrs. Robert Hall & Sons, Ltd.), Bury. 

. Frederick Leeves (Messrs. Platt Bros. & Company), 

Oldham. 

Frederick Lye (Messrs. John Bright & Bros., Ltd.), 

Rochdale. 

. F. Nasmith (Messrs. Nasmith & Barraclough), Man- 
chester. 

. W. J. Orr (Messrs. Orr & Sons, Ltd.), Castleton, 
Rochdale. 

. Thomas Roberts (Messrs. Whipp Brothers & Company), 
Darwen. 

. Fletcher Robinson, Manchester. 

Mr. George B. Storie, Rochdale. 

Mr. F. W. Whittaker (Messrs. Whittaker & Pendlebury), 

Bradford. 
Mr. T. Rowland Wollaston, Manchester. 


Mr. 


Institution of Electrical Engineers. 


Mr. J. F. C. Snell (Messrs. Preece, Corder, & Snell), London. 

Mr. R. K. Morcom (Messrs. Bellis & Morcom), Birmingham. 

Mr. C. D. Taite (Lancashire Electric Power Company), 
Manchester. 

Mr. S. J. Watson, Borough Electrical Engineer, Bury. 

Mr. H. Wilson (Messrs. Miller, Wilson, & Pegg), Liverpool. 

Professor Schwartz, Manchester. 

Mr. 5. L. Pearce, City Electrical Engineer, Manchester. 

Mr. J. S. Peck (British Westinghouse Company, Ltd.), 

^ A Manchester. 

Mr. H. Dickenson, City Electrical Engineer, Leeds. 

Mr. A. B. Mountain, Borough Electrical Engineer, Hudders- 
field. 

Mr. W. B. Woodhouse (Yorkshire Electric Power Company), 
Thornhill, Dewsbury. 

Mr. W. N. Rogerson, Borough Electrical Engineer, Halifax. 

Dr. Pohl (Phenix Dynamo Company. Ltd.), Bradford. 

Mr. J. Schofield, Borough Electrical Engineer, Shipley. 


Electrical Progress at Home and Abroad. 


was unanimously chosen as ! 
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Method of Procedure. 


Practical details with regard to the scheme and scope of 
the investigation will be settled at a meeting of the Com- 
mittee to be held almost immediately, but the broad lines 
of the inquiry have already been settled. Though ex- 
haustive evidence will be taken, the final report of the 
Committee will not be based on this evidence alone. A 
serles of practical experiments wil be made under keen 
supervision with the object of getting at bed-rock facts, and 
detailed records will be made of all the resulta obtained, 
while all the evidence taken will be carefully collated, tested 
and annotated. The personnel of the Committee is a 
sufficient guarantee that the work wil be well and 
thoroughly done, and there can be no doubt that the final 
report of the investigators will be of real permanent value 
to all concerned. 


GERMAN NOTES. 


New Power Works—Hydro-Electric Schemes— 
Electric Traction—An Insulating Varnish. 


The erection of the new electric station at Coblenz has 
been confided to the Rheinisch-Westfalisches Elektrizitats- 
werk in conjunction with the Gesellschaft fur Elektrische 
Unternehmungen in Berlin. The cost, including the buying 
out of the Coblenzer Strassenbahngesellschalft, wil! exce 
a million sterling. 


New Works at Innsbruck. 


Although Innsbruck has already two electric works sup- 
plying 21,000 kw. between them the demand has increased 
so much for industrial purposes, for the street trams, and 
for suburban electric lines that the stations at Muhlau and 
Silthal are now insufficient. Hence a third station is to be 
set up. Various schemes have been discussed, but the prefer- 
ence has been accorded to one utilising the water power of 
the Achensee. The works are to cost about a quarter of a 
million sterling, and are to be begun early in 1912. 


Danube Water Power. 


Two great projects for employing water power for the 
generation of electric power are now under consideration in 
Hungary and Croatia. One, due to Albert Bass & Company, 
of Basel, is to use the Danube in its flow from Pressburg to 
Raab, a distance of about 40 miles in West Hungary. A 
navigable canal is to be dug for navigation and irrigation 
and three reservoirs are to be made, at Pressburg, Wiesel- 
burg and Raab, respectively, to supply 40,000 h.p. for 
driving dynamos. The total cost will be nearly two millions 
sterling. The other proposal is to utilise water power at 
Zeng on the Adriatic coast of Croatia. Here from 60,000 
to 80,000 h.p. can be got to supply Fiume and the rest of 
the Austrian coast with light and power, and especially for 
railway traction. The cost of this larger undertaking would 
approach £4,000,000. | 


Eiectric Trams in Germany in 1909. 


Of all the street railways of Germany 83% are electrically 
driven. Their total length is over 2,500 miles, and the 
number of cars is 10,800, of which 1,500 belong to the 
Grosse Berliner Strassenbahn. The following table will be 
of interest, but it 1s restricted to towns containing over half 
a million inhabitants. In addition the Berliner Hoch-und 
Untergrund- Bahn worked 673,000 car kilometres per km. 
of road, the Grosse Berliner Strassenbahn 366,000 car km., 
and the Hamburg trams 246,000 car km. per kilometre of 
line. 


Berlin. Hamburg. Munich. Dresden. Leipzig 
8 4 


Millions of passengers 553 144 90 t 10 


Receipts in millions of 


kronen .. ees. 66 21:6 10:6 12:0 1155 
Line lengthsin km. .. 399 189 76 135 116 
Journeys per inhabitant 184 148 168 190 208 
Receipts per passenger | 

in heller S 9 15:0 11:8 12:8 11:0 
Metres of line per in- 

habitant ; .. 0332 0195 0141 036 0323 
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Fireproof Varnish for Insulation. 


According to Debauge et Cie's French patent No. 418347, 
a solution of cellulose acetate in tetrachlorethane and 
pyridine is an excellnet substitute for rubber varnish for 
dynamo wires. Its viscosity can be increased if necessary 
by the addition of hexachlorethane or aldehydes of the 
terpene series. The same varnish can be used for flame- 
proofing textiles and for insulating tinfoil in electrical 
condensers. The pyridine has to be added to the solvent 
(tetrachlorethane) to neutralise any acetic acid which may 
happen to be set free from the acetate of cellulose. 


Mine Ventilators. 


The Brown Boverie Company have installed a fan driven 
by a rotary current motor of 1,000 h.p. at 5,000 volts in the 
Rheinalde 111. mines. 

Another powerful fan is that supplied by the Siemens 
Schuckertwerke for the de Wendel mines. This is driven by 
& 1,150 h.p. motor at 3,100 volts. Here the slip energy is 
passed to a single armature transformer and the con- 
tinuous current from that, of 260 volts and at 270 r.p.m., 
of 660 amperes drives the fan motor which is intended to 
require 210 h.p. revolving at 675 turns per minute. 


Company Affairs. 


The negotiations between the town of Alton and the 
A. E.G. with reference to the taking over by the latter of the 
municipal electric works and of the supply of light to the 
town have resulted in the following programme. A company 
is to be formed at Altona-Neumuhlen with a capital of 6j 
million marks, to be supplied bv the two parties jointly. 
The town is to receive 34 million preference shares in the 
company in purchase of the town works, and also 14 million 
marks in 44% debentures. The A.E.G. takes over 3 millions 
in ordinary shares that amount to be devoted to the 
erection of a rotary current works. The works must pay a 
rent of 534,000 marks per annum to the town. The ordinary 
shares are to get no dividend until the others have received 
5%. 

The Continentale Gesellschaft fur Elektrisch Unterneh- 
mungen of Nurnberg, a company with a variety of under- 
takings, pays a dividend of 4194, on the preference shares. 

The Deutsche Uberseeische Elektrizitats-Gesellschaft of 
Berlin made a net profit exclusive of carry over of 9,875,960 
marks in 1910 as against 8,346,034. Hence a 10% dividend 
is payable on the increased capital of 100 million marks. 
All the South American concerns are flourishing. 

The Siemens Schuckert Werke G.m.b.H., of Berlin, are 
p-oposing to increase their capital by an issue of 30 million 
marks of 44% debentures redeemable at 395 premium. 
With regard to the 30 million marks lent by the Deutsche 
Bank and the Baverische Vereinsbank in December, 1910, 
it is agreed between them and the Siemens Schuckertwerke 
that the loan is to be converted into an irredeemable loan 
at 64%. This agreement acknowledges the priority of the 
remaining creditors of the Siemens Schuckert Werke. This 
company, whose 90 million marks capital is possessed bv 
the Siemens & Halske A.G., and the Schuckert-Gesellschaft 
had borrowed 20 millions before on 44° % debentures and no 
better means of repaying this can be suggested than the 
present issue. 


UNITED STATES. 
Efficiencies in Electrochemistry. 


Discussing in an extremely interesting editorial article 
the almost. bewildering variety of efficiencies which need to 
be dealt with even in so comparatively restricted a field as 
that of electrochemistry, the new number of that excellent 
monthly, ** Metallurgical and Chemical Engineering," refers 
to the fact that at the convention of the American Electro- 
chemical Society, besides various shades of intermediate 
opinions two extreme views found expression—one to the 
effect that a manager of a works does not know what he is 
doing unless he can state the efficiency of operation in per 
cents, the other to the effect that in most cases of practice 
efficiency is so vaguely defined that it means nothing and 
that the term should not be used at all. The writer then 
proceeds: “ In any case, when we speak of an efficiency we 
compare a figure obtained in practice with a theoretical 
figure corresponding to ideal conditions. In electrolytic 
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processes we may compare the quantity of material reduced 
at the cathode or oxidised at the anode in practice with the 
quantity which should be reduced or oxidised according to 
Faraday's law under ideal conditions. Faraday’s law is 


- always exactly fulfilled. * Under ideal conditions? means, 


therefore, such conditions that only the one desired reaction 
and nothing else occurs at the cathode or anode. For 
instance, aecording to Faraday's law, every 1,000 ampere 
hours deposit from the solution of a bivalent copper salt 
1-2 kilogram of copper if this is the only cathodic reaction. 
If in practice we get only 0:9 kilogram of copper, we say the 
cathodic ampere-hour efficiency is 75%. This means that 
the balance of 259, of ampere hours are consumed to pro- 
duce some other reaction that is not wanted and are 
therefore wasted. The figure of ampere-hour efficiency has, 
therefore, a distinct well-defined practical meaning; it 
States to what degree the one reaction which we desire to 
obtain really goes on. But even here we should distinguish 
between two efficiencies, the anodic and cathodic ampere- 
hour efficiencies, since there is no reason why both should 
have the same value. However, of more direct practical 
bearing is the watt-hour efficiency, since not the ampere- 
hours, but the watt-hours, are paid for. In this case we, 
therefore, should give the energy given out in practice by 
a galvanic cell or the energy consumed in practice by an 
electrolytic cell in per cents of the energy given out or 
required according to theory under ideal conditions. A 
galvanic cell works ‘under ideal conditions’ when the 
whole available energy is changed into electrical energy 
(that is, if there is no local action, if the Joulean heat 
developed is negligible, etc.). But what is the ‘ whole 
available energy’? In practice it is customary to use 
simply the reaction heat. This is absolutely wrong in prin- 
ciple. The available energy is the * free energy of reaction, ' 
not the reaction heat, to be correct in principle." 


The Gibbs-Helmholtz Equation. 


By way of example, the writer cites the rather rare case 
that an endothermic process may be used for the generation 
of electrical energy in a battery. In an example referred to 
in Prof. Lorenz's paper a cell, according to Thomson's rule, 
should require the expenditure of 0:14 volt to be impressed 
from the outside, while in reality it gives out spontaneously 
an E.M.F. of 0:32 volt; when the reaction goes on at 
constant temperature heat is supplied from the surroundings 
to the system, and this heat is partly used up in supplying 
the heat of the chemical reaction and partly changed into 
electrical energy. It would clearly be foolish to define watt- 
hour efficiency in such a case on the basis of taking the heat 
of the reaction as available energy. This whole question 1s 
intimately connected with the question of Thomson's rule 
versus the Gibbs-Helmholtz equation. The latter 1s the 
correct one in principle. Nevertheless, the former is mostly 
used and is, in the majority of cases, a good enough approxi- 
mation for practical purposes. In an analogous way we may 
continue to use the old watt-hour efficiency, employing the 
reaction heat as basis of calculation, it we always remember 
that it is only an approximation and that in some cases it 
may lead into unsurmountable difficulties. But, as industrial 
electrochemistry includes all electric-furnace processes, 
whether they involve any chemical reaction or not, it is 
important, as Dr. J. W. Richards pointed out at the meeting 
of the American Electrochemical Society, to distinguish two 
things: First, the process involving a temperature change, 
like the melting of a cold charge ; and, second, the process 
of keeping a molten charge at a constant temperature. In 
the first place an exact. definition of efficiency is possible ; 
to calculate it numerically, it is necessary to know or to 
assume specific heats, latent heats of fusion and perhaps 
vaporisation, and also to take into account any chemical 
reactions which occur. On the other hand, in the second 
case—where a molten charge is kept at a constant tempera- 
ture—it seems impossible to give in an analogous way a 
useful definition of efficiency, simply because the ideal 
condition in this case is that there is no energy requred 
(assuming that the charge is allowed to “ rest " and that no 
chemical reaction takes place) Hence, on the basis of 
comparison with an ideal furnace, all real furnaces are alike 
in having zero efficiency in this respect. What 1s possible, 
however, is to compare real furnaces among themselves by 
stating, for instance, that different furnaces, otherwise 
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alike, require so and so many kw. hours per ton of charge to 
maintain their temperature constant. Such comparative 
figures are all that is needed and there is no need of speaking 
of efficiency at all ** What such a figure represents is strictly 
specific power consumption, not efficiency. But if people 
want to call it an efficiency we do not see how they can be 
prevented. The jargon of the engineer cares very little for 
the rules of the philologist and logician. This much, how- 
ever, must be insisted upon: That when an efficiency 
figure is given it should be accompanied by an exact 
definition of what is meant and by a statement of the 
assumptions made and of the figures used in the calcula- 
tion." 


Transformers and Transformer Losses. 


A noteworthy paper read at the Convention of the 
Institution of Electrical Engineers was that of Mr. J. R. 
Craig on the application of current transformers in three- 
phase circuits. He pointed out that the secondaries of 
two or three current transformers whose primaries are 
supplied from the lines of a three-phase circuit are fre- 
quently interconnected to save room, simplify wiring, and 
diminish cost. In this case the equivalent load carried by 
the current transformer secondary cannot be determined 
in the simple manner that applies to an ordinary series 
connection, since the devices used in a series circuit may 
constitute a very different equivalent load when used in 
an interconnected circuit. An understanding of the cquiva- 
lent load carried by each transformer is necessary in order 
to determine suitable limits of load from results of tests 
made in the ordinary manner. The term * equivalent load ” 
is used to indicate the load carried by the secondary of a 
current transformer where this may differ from that 
obtained by combining in series the resistances and re- 
actances of the devices used. In interconnecting secondary 
loads for current transformers, the load is placed in the 
form of a Y, the differences between the various inter- 
connections arising from the various methods of connecting 
the transformer secondaries to the three load terminals. 
The following causes may change the equivalent secondary 
loads carried by the transformer without any alteration 
of connections: (1) change in the relative amounts of 
current in the primary lines ; (2) change in the phase angle 
between currents in the primary lines. Variations of load 
due to these causes are unavoidable. and a reasonable 
margin should be allowed for their effect in planning an 
installation. The following causes control the amount of 
equivalent secondary load carried by the current trans- 
formers, and are the real basis for selecting combinations 
which will operate properly on three-phase circuits: (1) 
the amounts (volt-amperes or impedances) of the secondary 
loads ; (2) the power factor of each of these loads and the 
relation of these power factors to one another; (3) the 
number and method of connection of the current trans- 
former secondaries. Consideration 1s given to each of the 
chief conditions arising from the above-mentioned varia- 
tions. Two transformers, straight and cross-connected, and 
three transformers star-connected, are considered. Un- 
balancing of primary currents has a general tendency to 
increase loads on interconnected current transformers, and 
where the circuit is known to be unbalanced to an unusual 
degree, interconnections should be avoided or the loads 
connected to the secondaries should be kept considerably 
below the amounts allowable under balanced conditions. 
The exact volt-amperes and power factor of the equivalent 
loads of a two-transformer combination may be obtained 
from the formulas. The results for a three-transformer 
combination cannot be exactly calculated from the volt- 
amperes and power factor of the separate loads, because 
the characteristics of the transformers themselves affect 
the division of the load among them. This circuit may 
be changed by the addition of a common return lead to 
three simple series circuits, whose volt-amperes and power 
factor are easily obtainable. This is the better connection 
except where the load in one line is an overload for one 
transformer, when the interconnected combination divides 
the load in such a way as to relieve the overloaded trans- 
former. 


The Question of Losses. 


The cost of transformer losses was the subject of a paper 
contributed by Mr. Atkinson, who urged that the cost of 


the losses occurring in a transformer was of the same order 
of magnitude as the cost of the transformer itself and 
should receive the same amount of consideration. The 
elements of cost are: (a) iron loss, involving consumption 
of energy in transformer, station and line capacity to take 
care of such energy; (b) magnetizing current, involving 
copper loss in generator and line, generator and line capacity 
to take care of this magnetizing current; (c) copper loss, 
involving consumption of energy in transformer, station 
and line capacity to take care of such energy ; (d) fluctuat- 
ing secondary voltage, causing shortening of life of lamps. 
On account of the uncertain factors, the investigation can 
be only approximate. Magnetizing current and regulation 
are the new features not usually considered. The different 
elements are fully discussed, and it is shown that of the 
total cost iron loss constitutes 40 to 7095, copper loss 30 
to 5095, magnetizing current 1 to 30%, and regulation 1 
to 1095. Copper loss has a less cost than iron loss, due to 
shorter duration and to diversity factor. Cost of magnetizing 
current is the most variable factor, and 1s shown to be of 
considerable importance in many cases. In the appendix, 
formulas are derived for the different costs and & comparison 
made between transformers of low and high efficiency. The 
capitalised losses are shown to exceed the first cost, so that 
a saving of 10% in losses is of greater value than 10% 
reduction in first cost, and the high efficiency transformer 
is the cheaper. A discussion is given showing the: general 
relation of the cost of the losses to the amount of material 
in the transformer. It has been found that for a given 
amount of material, as the ratio of the losses 18 varied, the 
copper loss of the transformer increases faster than the 
iron loss decreases, thus making the total loss larger, the 
larger the ratio of the losses. The amount of material in 
the transformer increases faster than the losses are de- 
creased, when the losses are varied by varying the size of 
the transformer. For lighting transformers, the amount of 
active material varies inversely as more than the third 
power of the loss. | 


Through Yankee Glasses. 


Continuing in the Chicago “ Electrical Review” the 
story of his European tour, Mr. Tupper observes that the 
use of electricity for operating agricultural machinery in 
France, Denmark, Germany and Bohemia has led to the 
widespread ramification of central-station circuits. One 
large plant, now under construction not far from Dresden, 
has obtained the right of operating in four large districts 
and will supply current to several hundred communities, 
mostly small hamlets. The concentration of all operations 
pertaining to farming except the work in the fields, a con- 
centration that exists abroad to an extent unknown among 
the farmers of the United States having homes on their 
own land, makes such an arrangement much more feasible 
in Europe, but the idea is pregnant with possibilities for 
central stations in agricultural sections. In the cities, 
however, Mr. Tupper found that electric service companies 
have not begun to realise the opportunities open for the 
consumption of current to the extent to which we are 
accustomed in the United States and Canada. Electrically 
operated elevators are installed in most of the better hotels, 
but, except in resorts like Nice, the lighting system is very 
feeble, and the hundred and one uses to which electricity 
is put in the Astor House or Hotel La Salle are almost 
unheard of abroad. The employment of electrical apparatus 
in the house is also a sealed book. As to shop lighting and 
window displav at night, one finds it only on certain 
boulevards. The other streets are dark. London, Berlin, 
and a few of the progressive smaller cities are the bright 
and shining exceptions to this rule. Generally speaking, 
he adds, European electric service companies have no con- 
ception of a campaign such as the Commonwealth Edison 
Company has been carrying on in Chicago. “ Instead, for 
example. of following the progressive, broad-minded course 
of the latter in the use of metal filament lamps, the intro- 
duction of the latter 1s discouraged, even at exorbitant 
prices, because of their effect in temporarily reducing 
current consumption. Tungsten lamps have, in fact, caused 
much dissension and bitterness abroad. Lighting installa- 
tion contractors complain of the lack of standardization in 
the sizes and shapes of the bulbs, of the inferior ductility 
of the filaments and of their general unreliability. Users, 
after numerous failures, go back to the carbon lamps, 
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These difficulties were, however, more apparent in the 
South, particularly in Italy. In the North, experience was 
more satisfactory, but it will be long before central 
Station service equals American standards." 


Electrical Fruit Ripening. 


Banana ripening by electricity has been systematically 
adopted by Messrs. Leisman & Company, of Louisville, 
Kentucky. Two years ago the firm occupied a building 
with a fruit dealer who used gas to heat his ripening cellars. 
One day the gas exploded, wrecking the building. After 
suffering from this disaster the Leismann company deter- 
mined, when it added a banana department to its lines, 
to find some safer means of heating for ripening its fruit. 
Electric radiators were tried and have proved much more 
satisfactory than the old means. The ripening rooms 
comprise two 8 ft. x 10 ft. compartments, separated bv 
double partitions with intermediate air spaces. In rows 
on the ceiling of each room are placed 80 hooks, each 
capable of supporting a bunch of from 150 to 225 bananas. 
Such bunches weigh from 60 lb. to 90 lb. each. A Simplex 
resistance-type air heater, consuming from 1,200 watts 
to 900 watts at its three temperature steps, is placed on a 
zinc mat on the floor and holds the room temperature at 
the desired range of 60° to 80° Fahr. For ripening, a 
process requiring 48 hours, a temperature of 75° to 80° 
Fahr. is needed, and for storing the fruit after it has 
ripened the temperature should be 60° to 70° Fahr. The 
three-heat switch on the heater enables this regulation to 
be made nicely. During an average month’s use the heater 
recently consumed 495 kw.-hours. The equipment provides 
for ripening about 32,000 bananas every 48 hours. 


Selective Radiation from Tantalum. 


Mr. E. P. Hyde, in the course of a paper published in the 
“ Journal of the American Physical Society " deals with 
& new determination of the selective radiation from 
Tantalum. If two incandescent bodies, he observes, are 
at a colour match and have different luminous efficiencies, 
then one of the bodies radiates selectively with respect 
to the other. The existence of a colour match is a con- 
sequence of there being approximately the same energy 
distribution in the visible spectra. A difference in the 
luminous efficiencies indicates that, for the entire spectrum 
taken as a whole, there exists a difference in the distri- 
bution of the radiated energies from the two sources. If two 
bodies are not selective in their radiation with respect to 
one another, it was shown that at a colour match they 
must have the same luminous efficiency. The test for a 
difference in their radiating selectivities is then logically 
that which has been stated above. A colour match may 
be determined with considerable accuracy with the aid of a 
photometer. The luminous efficiencies, in case the sub- 
stances are mounted as incandescent lamp filaments, 
may be determined by standard methods. In a paper 
already published there were presented results on various 
types of incandescent lamps when compared with a black 
body. Among other things it was found that untreated 
carbon was very closely non-selective. These results did not 
include corrections due to losses in efficiency resulting from 
the cooling effects of the supports for the filaments, to 
energy dissipated in the base and the leading-in and 
connecting wires, and to the absorption of the radiated 
luminous energy by the glass bulb and the deposits thereon. 
In some recent work these losses have been investigated. 
It seemed worth while to redetermine the relative selectivity 
of tantalum and carbon taking into account the losses just 
mentioned. Two special lamps, one with an untreated 
carbon filament, the other with a tantalum filament, were 
used in which these losses could be carefully measured. 
The results are included in the following table :— 


—— EE ENERO NU n LL n C————— ÁN 
Measured Luminous| Corrected Luminous| Ratio of the Lumin- 


Efliciencies in Efficiencies in ous Efficiency of 
Approx. Lumens per Watt. | Lumens per Watt. | Tantalum to that of 
Blick Body Carbon, 
emp. x “SH ee ee GoIEEMN CNPESCNE UE 
Carbon. |Tantalum| Car un. |Tantalum.| Present | Previous 
Resulta, , Results. 
1420? C. 37, 48, 4l, Bly} 12 1-3 
1610 14, 1-7, L5, so] L| 1s 
1780 3-1, 3:5, 35, 37,| 10, 11 


It is to be noted, adds Mr. Hyde, that the corrections 
for the losses mentioned above have changed but little the 
previous values for the ratio of the luminous efficiency of 
tantalum to that of untreated carbon, obtained by using 
ordinary lamps. 


ELECTRIC DRIVE IN PAPER MILLS. 


One of the trades in Scotland where electric power is 
vastly benefiting the manufacturer is that of paper making. 
In some cases the power is obtained from the private 
installation in the works, but wherever possible the services 
of a power supply station are made use of. From the 
economical side the advantage over steam is, of course, 
undoubted, and there is also the great gain in simplicity 
and handiness in working. 

The aim of the paper maker is increase of output. At 
one time a speed of 65 yards was regarded as exceedingly 
satisfactory, but to-day a speed three times this is secured 
and that with the much wider web given by the introduction 
of the latest type of machine. Another important considera- 
tion is speed regulation, thereby enabling different classes 
of paper to be made on the same machine. It required some 
time and experience of paper mill methods before the 
electrical engineer could supply the necessary variations 
of speed without waste of current. But this has been done 
successfully. 

While several methods of regulation have been adopted, 
what may be taken as the ideal method depends on varying 
the voltage of the current supplied to the paper machine 
motor. This is effected in one of two ways. There is either 
a separate starting dynamo for the motor of about the 
same dimensions as the motor itself and supplying a 
current of varying tension by means of a regulator con- 
veniently placed in the immediate neighbourhood of the 
paper machine ; or the current can be taken from outside 
mains and transformed in a smaller dynamo, which may 
be about half the size of the motor. Either dynamo 1s 
driven by a belt from a shaft or by a separate motor. 
The dynamo is excited by an independent current from a 
small exciter, which may be coupled to the starting 
dynamo, or from an outside source. 

An illustration of the use of the second method, the 
taking current from outside mains, is seen in a paper mill 
which is supplied with a 120 volt direct-current for lighting 
purposes. The variable motor uses at the maximum 
speed of the web—about 400 feet a minute—100 h.p., re- 
quiring about 80 kw. The transforming dynamo takes 
half this, or 40 kw. By means of control resistances its. 
voltage can be made anything up to 120 volts, by 10 volts 
at a time, and this voltage can be added to or subtracted 
from the 120 volts of the outside current. Thus, voltages 
of 10, 20, 30, etc., up to 240 can be obtained, and are 
sufficient for all practical variation in speed. 

Two motors are required for the typical electric drive, 
one permitting of comparatively small changes of speed 
for steady work, and one by means of which the shaking 
motion and the dry end can be worked within wide limita of 
variation. Very slow travel 1s necessary for such operations 
as wire-washing, putting in felts, starting, etc. A motor 
requiring such extensive regulation must be rather larger 
than one for which such regulation is not required, and 
the starting and regulating apparatus in proportion. 

One system of regulating depends on the use of a three- 
conductor arrangement, with two different voltages, say, 
150 and 75 volts, and the motor armature can therefore be 
driven with 75, 150 or 225 volts so as to give three separate 
speeds. This action is often combined with the use of a 
shunt regulation, and just one two-step cone pulley, and 
gives a range of speeds from one to twelve. For wire 
washing, etc., the main current is altered. The first method 
of regulation in use was by means of weakening the field. 
The speed could be made double the lower limit through 
several intermediate stages, and by combining this method 
with regulation of the current the requisite slow travel was 
obtained. 

As showing the extent to which electricity 18 adopted 
in the paper trade it may be mentioned that one firm of 
engineers alone have already supplied an aggregate horse- 
power of motors to paper mills exceeding 100,000. 


| 
| 
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The Electrical Engineer. 


LONDON, August 4th. 1911. 


“THIS TERRIBLE AGENT." 


Prejudice and ignorance are so apt to go hand in hand 
that it is sometimes difficult properly to allocate them. 
At the Miners’ International Congress at the Westminster 
Palace Hotel, Mr. Albert Stanley, M.P., proposing on 
behalf of the British Section a resolution deploring the 
fact that the number of accidents in mines is continually 
increasing, and calling upon the Governments represented 
at the Congress to expedite legislation tending to assure 
the greater safety of workers, made some observations with 
regard to electricity in mines which deserve to be put on 
record. He was referring to three leading amendments to 
the Coal Mines Bill, upon which, he said, the representatives 
of the miners would insist. The first of these would be to 
secure better ingress to and egress from the mines, so that 
miners would not, in case of accident, be caught like rats 
in a trap. The second was that there should be a better 
system of ventilation; and the third was (here we quote 
his ipsissima verba) “ with regard to that new weird and 
intangible, but very terrible, factor, the employment of 
electricity in mines. Electricity is a strange and mysterious 
thing in itself, but when supplemented by the other dangers 
of coal mines it becomes a very terrible thing indeed. I 
am supported by the best technical opinion in Great Britain 
in the view that one, if not two, of the most appalling 
mining accidents in recent years was due to explosions 
caused by sparks given off by electrical apparatus. In the 
disaster in the West Stanley mine every possible factor 
except electricity had been eliminated, and I believe that 
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Mr. Redmayne, the Chief Inspector of Mines, held the 
opinion that the explosion was due to electricity. One of 
the greatest electrical experts in England located the centre 
of the explosion at a switch-box. When we see electrical 
coal-cutting machines fusing not only the cables carrying 
the current but the rails on the ground, it is idle to talk 
of the danger from candles or defective lamps in comparison 
with the risk from this new and terrible agent." 

Now Mr. Albert Stanley, M.P., 1s not exactly a fool, and 
we cannot quite attribute this extraordinary expression 
of his views to sheer ignorance. It would perhaps be 
comforting if we could, for ignorance, per se, is a thing 
which can be tackled, argued with, and, in the end, con- 
verted into knowledge, so long as we are at liberty to 
assume the possession of a certain amount of intelligence 
on the part of the subject. But prejudice is altogether 
another pair of shoes ; and the prejudice which can impel 
a Member of Parliament, even in these days of Parlia- 
mentary farceurs, to get up at a public meeting and declare 
it to be “ idle to talk of the danger from candles or defective 
lamps in comparison with the risk from this new and 
terrible agent” is a peril far greater than any which 
electricity 1s alleged to bring in its wake. Mr. Albert 
Stanley has been the Labour member for North-West 
Staffordshire since 1907, and has been the agent of the 
Cannock Chase Midland Miners’ Federation for some 
twenty-seven years. He has been a working miner and a 
colliery office clerk, and is (or was) a member of the 
Staffordshire County Council. He may be regarded as a 
very fair type of the mining M.P. and of that labour body 
which is pledged to the total and complete abolition of the 
use of electricity in mines. That group, as we prophesied 
six months ago would be the case, is carrying all before it 
in this anti-electrical campaign, and scarcely a single voice 
has been raised in the House of Commons to protest against 
the grotesque misrepresentations which they are putting 
forward. In Grand Committee these men have practically 
been victorious all along the line, and although everybody 
knows the utter falsity of their case, it has in effect gone 
forth to the world unchallenged. 

The resolution of Mr. Albert Stanley, M.P., was seconded 
by Herr Krause, representing a section of the miners of 
Germany. Patnitically lauding the Fatherland, Herr 
Krause observed that his country (which enjoys so many 
‘“ records ") had a higher death-rate from fatal accidents 
than any other country where coal was mined. Between 
1886 and 1909 there were, he said, 1,330,000 accidents 
reported in German mines, and of these 27,405 were fatal ; 
and he protested against mine owners, in their greed for 
gold, being permitted to continue methods which involved 
this appalling record of human suffering and death. Enthu- 
silastic applause, we are told, greeted this piece of 
labour claptrap, for human nature being much the same 
all the world over, the German mine owner and his “ greed 
for gold " necessarily has his parallel in this country ; and 
so, the resolution being hilariously carried, electricity stood 
condemned. We all know why it was carried, but that 
circumstance adds to rather than detracts from the gravity 
of the position with which we are now face to face in regard 
to the Coal Mines’ Bill in this country. No member of a 
Miners’ Congress, international or insular, has attempted 
so far to upset the statistics with regard to electricity in 
relation to accidents in mines. This“ weird and intangible 
but very terrible factor,” this “ strange and mysterious 
thing," to quote again the words of Mr. Albert Stanley, 
M.P., has been responsible in this country for exactly 1:54 
per cent. of the fatal accidents in mines. Does Mr. Albert 
Stanley, M.P., need to be told what factors were responsible 
for the remaining 98°46 por cent. * If he does the answer 
is readily forthcoming. 

It is quite time to be done with humbug in this matter. 
It may cheerfully be admitted that humbug is a harsh and 
inelegant word, but the issues at stake are far too serious 
to admit of the kid-glove method of handling. There are 
enough colliery owners in Parliament to make a staad 
against this campaign of prejudice and its lurid watch- 
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words, and we appeal earnestly to them to take up this 
question without delay. The evidence given before the 
Departmental Committee on Electricity in Mines and the 
annual report of the Chief Inspector of Factories and 
Workshops (including the Report of Mr. Ram, the Elec- 
trical Inspector) afford ample material for refuting the case 
of the labour group when the Mines' Bill comes back from 
the Standing Committee, and of this material, vigorous and 
effective use must be made. 


——— 


SILICON DETECTOR AND CONTACT 
RECTIFIERS.* 


By Ernest Merritt. 


The writer has used the silicon detector with waveu 
ranging from 15 cm. to 50 cm. in demonstrating the 
properties of Hertz waves to a class, and finds it highly 
satisfactory. The detector is amply sensitive even when 
used without any E.M.F. and with a d'Arsonal galvanometer 
of only moderate sensibility. "To damp out the low fre- 
quency oscillations that would otherwise be produced 
in the induction coil and connecting wires, the oscillator 
—of the Righi type—was connected to the coil through 
two Geissler tubes. Under these circumstances, and with 
a Wehnelt interrupter, the indications were remarkably 
steady and free from disturbances. o. 

In connection with the explanation of the rectifying 
action of detectors of this type, attention is called to the 
probable influence of the sudden change in specific con- 
ductivity which occurs at the contact. If the metals used 
are of different conductivity, or if the contact 1s imperfect, 
there will be a lgyer of transition in which the specific 
conductivity changes rapidly. The equation of continuity 
requires that in this transition layer, as in all conductors, 
div. 1 = o, where i is the current density. If the electric 
field is E and the conductivity C, we therefore have 

div. i = div. CE = o = C div. E + E grad. C. 

In homogeneous isotropic conductors the conductivity 
is constant at all points and grad. C — o. In such cases 
therefore div. E = 47p = o and there is no free charge 
on the interior. But in the transition layer C 18 not constant 
and grad. C, and in consequence p, may differ very appre- 
ciably from zero. The transition layer wil therefore 
contain an excess of positive ions for one direction of current 
and an excess of negative ions when the current 1s reversed. 
If the negative ions only are free to move, and if the 
material is of such a nature that its molecules do not 
readily liberate electrons to make up for a deficiency, the 
conductivity of the transition layer will thus depend upon 
the direction of the current. l E 

It can readilv be shown that the change in conductivity 
with the direction and magnitude of the current will be 
such as to lead to a relation between current and E.M.F. 
of the same general form as that determined experimentally. 
For &mall currents it can also be shown that the rectified 
current through such a contact should be proportional 
to the square of the applied alternating E.M.F. This 
conclusion is in agreement with the experimental results 


of Austin. 
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PERSONAL. 


Dr. M. Kloss, Dr. Eng, M.LE.E, has been appointed 
Professor of Electrical Engineering at the Technical Uni- 
versity, Berlin-Charlottenburg. — 

Mr. P. A. Spalding, of Galway, has heen appointe 
Electrical Engineer to the Dundalk Urban Council. . 

Mr. Hugh Maclean, for many years of the electrical 
department of the Great North of Scotland Railway rui 
pany's works, was entertained in the Railway Works Hall, 
Inverurie, on the occasion of his leaving the service to fill 
an important position on the staff of the Chloride Electrical 
Storage Company, Limited, Manchester, for whom he 1s 
to proceed to the Argentine to look after the firm s interests 


on the railway. 


* Abstract of a paper read before the American Phy sical Society. 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND GENERAL. 


HOME. 


BECKENHAM.——The accounts of the Council's electricity under- 
taking for the vear ending March 31 show that the amount 
borrowed for electric lighting was £115,608. of which £21,374 
had beer repaid, leaving £94,234 outstanding. The amount 
horrowed on free wiring was £27,000, of which £14,958 was 
outstanding, the total amount of indebtedness being £109,192 
and the annual repayment of principal and interest being 
£10.570. The amount of loans authorised prior to March 31, 
1911, was £156,751, and the amount borrowed £142,608. "The 
revenue account showed that the generation of CIC cost 
£4,045: distribution, £662; public lamps, £182; rents, rates, 
ete., £398; management expenses, £1,605; special charges 
£l 74, makna a total of £7,065; with the amount carried to net 
account, and bad debts the total came to £15,888. On the receipt 
side there was the sale of current for private wiring £10,924, 
public lighting £340, tramway current £2,277, and meter rents 
£2,209. The loss on the year was £1,061 13s. 11d. ; deducting 
the sale of free wiring installation £209 2s. 3d., reduced it to 
£842 13s. lid., but adding the £251 4s. previous loss, there was 
a net loss of £1,093 17s. 4d. 

Burro Ferry.—At a meeting of the District Council the 
amended lighting scheme of the Electrical Engineer, Mr. John 
Mogford, was approved. and it was decided to apply to the 
Local Government Board for authority to borrow £1,200 to 
carry out the work. 

Eritu.—The net profit of the Council's electricity undertaking 
for the past year was £6,600, and it has been decided to reduce 
the price of current to 11d. per unit. 

(x UISBOROUGH.—The Power Company having offered to supply 
the Urban Council with current at one penny per unit and an 
extensively signed petition having been received urging the 
installation of electric light, the Council has appointed a special 
committee to take the question into consideration. 

HasLiNGDEN.—' The Council has received from the Local 
Government Board a letter sanctioning the borrowing by the 
Council of the sum of £8,188 for purposes of electric lighting as 
follows: £6,238 for mains, including £1,000 for future extensions 
(25 vears) ; £850 for sub-station equipment (15 years) ; £350 for 
servicee (15 years); £250 for meters (5 vears); £500 for the 
purchase of motors for hire (10 vears). 

HoNITON.—At a meeting of the Council the Town Clerk 
presented a report of the committee of the wnole Council with 
reference to Dr. Purves’ offer to supply electricity to the borough. 
The committee reported tnat they had held several meetings on 
the subject, at two of which Dr. Purves was present, and had 
gone carefully into the matter. They recommended the Council 
to enter into an agreement. A letter had also been received from 
the Honiton Gas Company, asking for the sanction of the Council 
to their applying for a Provisional Order for the electric lighting 
of Honiton, but the committee felt, however much they would 
like to support local energy, matters had gone too far with Dr. 
Purves to accede to the wish of the Gas Company, and the 
committee recommended the Council to so inform them. 
ivisional Court, the Lord 
Chief Justice and Justices Lawrence and Avory granted an 
application for a rule nisi for a mandamus directed on behalf of 
the London County Council to the Islington Borough Council 

calling upon them to show cause why thev should not have five 
tsting stations to their electric lighting undertaking in accordance 
with the County Council's electric lighting orders. That order 
stipulated that an electric light undertaking shall include five 
testing stations within such reasonable cistance as the Count y 
Council should deem sufficient. Mr. Cecil Walsh, for the L.C.U., 
said notice was given to the Borough Council four vears ago and 
since then they had been “ temporising.” He added that the 
Islington Council said they had given careful consideration to 
the matter and come to the conclusion that they did not like the 
County Council’s Act of Parliament. 

Loxpon.—The report of the Engineer of the City of London 
states that there are now in the City service 460 electric lamps, 
as compared with 447 twelve months ago. Of these lamps 32 are 
centrally hung, while 374 are of the column type, and 54 of 
the bracket class. The arc lamps total 424, of which 334 are 
open, and 90 flame ; and the metallic filament lamps number 
36. The number of gas lamps is stated at 2,659, a decrease ot 
61 compared with the total in the previous year The number 
of defective electric lamps is given as 89, and of gas lamps as 
1,763. On 27 oceasions the electric lamps were lit during the 
day on account of fog or unusual darkness at an additional 
cost of £182. The gas lamps were similarly lit on 34 occasions at an 
additional cost of £200. 

LraNELLY.—The Llanelly and District Lighting and Traction 
Company, Ltd., whose authorised share capital is £120,000, 
divided into £60, 000 of £1 6", preference shares, £45,000 of £I 
ordinary shares, and £l5, 000. of £1 deferred ordinary shares, 
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with £60,000 of 5% first mortgage debenture stock, have invited | 


applications for £50,000 of the 5% first mortgage stock at par. 
The generating station with plant giving 1.300 h.p. has been 
in operation since January last, and is supplving current for the 
whole of the street lighting of the town as well as for private 
lighting and power. With one exception the tramway routes 
were opened on June 16. The lighting and power business of 
the company is under the management of Messrs. Balfour, 
Beattv & Company. 

NEWCASTLE.— The Newcastle and District Electric Lighting 
Company, Ltd., were summoned on five charges of alleged 
neglect to observe regulations under the Factories and Workshops 
Act. Mr. H. Mundahl appeared for the prosecution (instructed by 
Mr. R. Sheriton Holmes, for the Director of Public Prosecutions, 
and Mr. E. Meynell for the defence. Mr. Meynell said he would 
plead guilty to one of the charges. though not to the whole of 
them, and with the concurrence of Mr. Mundahl he chose the 
second charge—that which alleged neglect to protect the con- 
ductors and which resulted in the death of Mr. Middleton, 
assistant superintendent of the close power station, Newcastle. 
He added that whereas the company could have had the defects 
remedied for half a sovereign they had spent £200 on a new 
switchboard, so that it was not a ease of economy or of wilful 
breach of regulations. The Bench said the full penalty wes £100, 
but having regard to the fact that the company’s attention had 
not been specifically directed to the switchboard by the Board 
of Trade and the neglect was not wilful, they had decided that 
the penalty should be £50 and costs. Mr. Mundahl offered to 
withdraw informatory Nos. 1 and 5, and ask for a nominal 
penalty in one of the two remaining cases, as they were under a 
different regulation and referred to different men’s injuries at 
different times. The Bench imposed a nominal fine of 20s. and 
costa, 

PonrsMovTH.—The Council's electric lighting undertaking 
shows a net profit for the year of £4,500, the tramway under- 
taking a net profit of £6,000, and the telephone system a net 
profit of £500. Each undertaking has a large reserve fund, 
that of the electric lighting department having reached the 
statutory limit of 10°4, namely £29,000. A sum of £9,500 has 
been allocated in relief of rates. 

RocnuparEÉ.—The Council has agreed to a recommendation of 
the Gas and Electricitv Committee that the flat rate for current 
for lighting purposes be reduced from 44d. to 4d. per unit. 

Rosytu.—A power station is to be erected in connection with 


the naval base at a cost approximately of £250,000. Messrs. 


Easton, Gibb & Company, the contractors for the dockyard 
construction, are sub-letting the contract for the power station. 

RucBv.—At the Coroner’s inquiry into the death of Harold 
Fisher, aged 24, an employee in the test department of the 
British Thomson-Houston works, Mr. J. Meredith Ralph, 
chief of the test department, stated a test was being made of a 
motor generator, and Fisher was connecting the terminals. 
The test was of an ordinary kind, but the connections hed never 
been used in exactly the same manner as on this occasion. 
Some copper strips had been connected up with the turbine as 
well as with the generator, and this fact was not known to 
Fisher and others engaged on the work. It was from these copper 
strips that the 2,100 volts of electricity came which caused 
death. A verdict of '* Accidental death " was returned, and the 
jury decided that no one was to blame, but suggested that to 
prevent the possibility of a recurrence such machines should not 
be connected up in the same way for the future. 

SOUTHWARK.—The Borough Council has accepted the 
recommendation of the Finance Committee that an estimate 
be adopted for the expenditure of £4,456 upon the electric light 
undertaking. The sum is the amount of the probable capital 
expenditure that will be incurred during the current financial 
year, and embraces buildings, including £147 incurred in building 
the new battery room, £200 ; machinery, additional steam and 
feed pipe connections, £240 ; transforming plant for Kennington 
Theatre, £704 ; mains (extensions), £1,662 ; house connections, 
£500 ; meters, £1,000, and instruments, £150. 

NTOCKTON.—On the recommendation of the Electricity Com- 
mittce the following new scale of charges for power users has been 
agreed to: Below 150 units per quarter, 2d. ; 150 units and 
above, 13d. ; 500 and above, lid.; 5,000 and above, ljd.; 
20,000 and abave, ld. Larger users by special arrangement. The 
adoption of that scale, it was stated. would give a reduction to 
three of the consumers who had applied for one, and would alter 
the charges to 33 power users ; 45 would remain unaltered. 


OVERSEAS. 


ITALY.—The “ Gazzetta Ufficiale" publishes law No. 677 
allocating to the Ministry of Posts and Telegraphs an extra- 
ordinary grant, for inclusion in the 1910-1911 budget, of 3,210,000 
lire (£128,400) for extensions to the national telephone system. 
In addition to installing some 700 miles of telephone lines 
between à number of important centres in the interior of Italy, 
provision is made for the establishment of the following inter. 
national lines :—Rome-Milan-Simplon,  'Turin-Milan, and 
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Genoa-Milan, for communication with Germany; Milan-Swiss 
Frontier (Chiasso) and Milan-Swiss Frontier (Simplon), for 
direct communication with Bále and Zurich. 

SOUTHERN RHODESIA.—It appears from the report for 1910 
of the Postmaster-General of Southern Rhodesia that he has 
recommended that two additional copper telegraph wires be 
installed along the railway from Salisbury to Bulawayo and 
thence to the border of the Cape Province at Ramathlabama. 
The cost is estimated at £20,000. The Postmaster-General nas 
further recommended that the telephone system at Bulawayo be 
improved by the introduction of the double-wire system io place 
of the existing single lines. 


TRACTION. 
HOME. 


ABERDEEN.—At a meeting of the Tramways Committee of 
the Council, Mr. Young, the Chairman, submitted the estimates 
for the year 1911-12. The total revenue is estimated at £73,662, 
which is made up as follows :—Traffic receipts— passenger fares : 
Corporation cars, £66,500; Aberdeen Suburban Tramway 
Company's cars, £5,500 ; parcels, £450; cleaning and watering 
Streets, £170 ; other receipts : advertising on cars, £835 ; rents, 
£172; and sundries, £35. The estimated expenditure includes : 
Traffic expenses, £17,846 ; electric current, £8,000 ; maintenance 
of permanent way, cars, plant, buildings, and electrical equip- 
ment, £5,950; general charges, £8,190; allowances to the 
Aberdeen Suburban Tramways Company, £1,773 ; depreciation 
on cars, plant, office furniture, and buildings, £3,471 ; sinking 
fund, £4,519 ; balance to renewal account, £16,400. An invita- 
tion was received to the annual conference of the Municipal 
Tramways Association, to be held in Glasgow on September 
27, 28 and 29, and the convener and manager were appointed 
to attend. 

EDINBURGH.—The report of Mr. Campbell, Burgh Engineer, 
on the subject of railless traction, states that with regard to 
Leeds, the system starts from the centre of the city and proceeds 
over a distance of about one mile alongside the existing electric 
tramway, thereafter continuing to Farnley—a purely rural area. 
For about one-third of the district the roadway is paved, with 
granite setts, the remainder being formed of ordinary macadam. 
The whole work consists of the erection of trolley poles to carry 
overhead wires, which are four in number, two wires for each car 
proceeding in opposite directions. The whole cost of the system 
on the routes has been £1,246 per mile, a remarkably low figure. 
The cars are of the single-deck type, costing about £700 each, and 
holding 28 persons. The actual results to date have been: For 
revenue, 103d. per car mile; while the working cost has been 
414d. per mile. Adding to this interest, sinking fund, depreciation, 
etc., a net profit of nearly 43d. per car mile is shown. The Brad- 
ford system is identical with that of Leeds, with the exception 
that, instead of following the radial traction, it unites up two 
hitherto disconnected tramway routes on a circumferential plan. 
The total cost of the route is £1,654 per mile, the gradients bein 
steeper in Bradford than in Leeds. Mr. Campbell gave especia 
prominence to the following points: (1) Simplicity, economy, 
and rapidity of construction ; (2) Ease and comfort of transit ; 
(3) Facility of the car for passing and adjusting itself to other 
traffic; (4) Convenience of alighting passengers at the kerb 
instead of centre of road ; (5) The remarkable flexibility of the 
system ard its adaptability to varying highway conditions. He 
says he considers the system, which has been tested by the 
experience of years on the Continent, admirably suited to serve 
populous thoroughfares, too narrow for the laying of a tramway, 
and he mentions in this connection, Canongate, Fountainbridge, 
and Bristo, and certain outlying suburbs as yet unserved by any 
facilities for public transit. Should it be decided, he adds, at any 
time, to lay down a permanent tramway along the railless routes, 
the overhead wires put up for this system would serve for the 
ordinary overhead equipment required for the permanent tram- 
way. The capital cost of a railless electric system, Mr. Campbell 
estimates at £2,000 per mile, as against £14,000 for overhead 
electric, with permanent way, and £29,000 for cable. The average 
cost is estimated at 4:5d. to 6°5d., as against 6:5d. and 5 3d. 
respectively, and the average earnings at 8d. to 10d., as against 
10:50d. and 10:33d. respectively. 

LE1TH.—At a meeting of the Council it was reported that the 
tramways undertaking began the year with a debit balance of 
£1,625. The receipts amounted to £31,517, and the working 
expenses were £17,789, leaving & gross profit of £13,728. The 
charges under the net revenue account were for instalments of 
loans and interest £14,769, and for Parliamentary expenses 
£862, together £15,631, leaving a debit balance at May 15 last 
of £1,903. The loss on the previous year’s working was £1,625, so 
that this year exceeded that sum to the extent of £278. An 
examination of the accounts showed that the working charges 
were lower by £1,467, and that there had been paid more this 
vear than last for instalments of loans and interest £1,304, and 
the total receipts were £324 less, thus practically accounting for 
the difference. The sum of £832 included in these figures for 
Parliamentary expenses is the final instalment. The interest 
as debt is paid off, is being reduced to the extent of £170 per 
annum. These facts, taken into account along with the very 
low rate to which the working expenses has been reduced, 


pointed to the probability of the undertaking being soon on a 
paying basis, provided no alterations of importance were made 
in fares or stages. 

Lonpon.—At Tuesday’s meeting of the London County 
Council, the Highways Committee submitted accounts showing 
that the Council's tramway system at March 31 comprised 126} 
miles of electric traction and 17} miles of horse lines. The 
capital expenditure on the undertaking up to March 31 amounted 
to £11,618,837, of which £909,333 represents expenditure during 
the year 1910-11. The total sum provided for redemption of 
debt up to the same date amounted to £1,710,163 out of.revenue, 
and £328,716 from the proceeds of sales of horses, old materials, 
etc. The net debt on March 31, after deducting £114,458 in 
respect of the value of surplus land, was £9,465,499. The Council 
decided in 1908 to repay the outstanding debt (estimated at 
£960,000) on the capital, which will be obsolete on March 31, 
1914, owing to electrification of horse tramways within fifteen 
years from that date. The amount to this obsolete capital ex- 
penditure on March 31, 1911, was £1,750,905. Deducting the 
amount provided out of revenue and from the sales of horses, 
etc., for the redemption of the debt in respect of such capital, 
namely, £738,905, the amount still to be provided for is 
£1,011,999. The income of the electric lines for the year was 
£2,150,230 and the working expenses £1,235,822, leaving a 
surplus of £914,417, and the income of tho horse lines was 
£82,578, with working expenses £101,947, the result being a 
deficiency of £19,369. The following charges have to be set 
against the surplus on working, namely : debt charges—interest 
(gross), £319,166; redemption, £337,825; income-tax, in 
addition to property tax included in working expenses, £12,604 ; 
final payment to London Street Tramways Company (ceased 
June, 1910), £1,754 ; interest on purchase money, £134 ; Parlia- 
mentary expenses, £7,519; deficiency on Drake Buildings (re 
housing obligation, Greenwich generating station), £181; ex- 
penses in connection with surplus property (less rents received), 
£3,126—£682,310. ^ Less—tax deducted and retained from 
interest on debt, £18,618; net interest on cash balances, etc., 
£1,370, leaving & surplus carried to appropriation account of 
£232,720. Provision for renewals is made at the rate of two- 
thirds of a penny per car mile on the total mileage run by the 
electric trams, and under this head a sum of £127,281 has been 
set aside. A sum of £103,498 has beon set aside for general 
contingencies. The reserve fund on March 31 amounted to 
£170,845. The total number of passengers carried was 
504,715,326 (including 22,418,391 by horse lines), and the number 
of car miles run was 48,101,570. Taking the result of the electric 
system by itself, the surplus on working amounted to £914,418, 
equal to 42:539, of the gross receipts as against 44:11% for 
1909-10 and 42-099, for 1908-0. The traffic receipts obtained 
from the working of the electric lines averaged 11:00d. a car 
mile, and, including advertisements and other sundry receipts, 
the total receipts worked out to 11-28d. a car mile as against 
11:81d. for 1908-9 and 11-48d. for 1909-10. The report observes 


that the continued decrease in the receipts per car mile is a : 


matter which requires to be kept under observation. The 
average fare a passenger for 1910-11 was 1:04d. as compared with 
1:06d. for the previous year. The expenses worked out to 6-48d. 
a car mile, including :83d. for power. Adding :68d. for debt 
charges in respect of power, the total expenses for power amount 
to l:5ld. a car mile as against 1:71d. in 1908-9 and 1:58d. in 
1909-10. This decrease in the cost of power is due to 
the development and fuller use of the Greenwich generating 
station and the abandonment of expensive temporary supplies. 
In 1900-7, the first year of working this station, the total cost 
of power was 2-07d. a car mile. The surplus on working is 
4-80d. a car mile, against 5-06d., 5:07d., 5:16d. and 5:17d. in 
the four preceding years. Thus for the first time (1910-11) the 
surplus on working has fallen below 5d. & car mile. 
RocHDALE.—The Corporation, with one dissentient, has 
refuaed an application for an advance in wages of a farthing per 
hour for motormen, conductors and cleaners, and by four votes 
to three has declined to make any concession to tramwaymen for 
work done on Coronation Day. 
RoTHERHAM.—The Bill promoted by the Corporation in 
order to secure the institution of a service of trackless trolley 
tramcars has been approved by the Select Committee of the 
House of Lords on condition (1) that in respect of everyone 
of these undertakings of trackless trolley systems, it was neces- 
sary that the whole of the equipment authorised should be 
completed by January 1, 1914, so far as outside borough limits 
was concerned; (2) that the railways opposing the scheme 
should come under the district rates in respect to these systems, 
80 far as they were outside the borough limits ; and (3) that the 
Corporation should put in a depreciation clause to satisfy the 
Board of Trade. These conditions also apply to the proposed 
motor omnibus routes. The decision of the Committee was arrived 
at after evidence in opposition to the scheme had been heard 
at considerable length. Mr. Stephen Selton, C.E., who was 
responsible for the construction of the Barnsley tramways, 
and is well acquainted with the conditions obtaining in the 
Rotherham district, said he had investigated the estimated 
traffic receipts, and considered that they were far too sanguine. 
In his opinion, it would not be a successful commercial under- 
taking. The estimate that the outside population would be 
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carried 60 times a year was too large. Mr. Talbot, K.C., on 
behalf of the Midland Railway, urged that there was no pre- 
cedent for these proposals. There had never been a case in which 
a corporation or local authority had been allowed by Parliament 
to instal a new and experimental system of railless traction out- 
side their own area, and the very committee before which the 
Bill was put in the House below, which had allowed, through some 
inadvertence, the Bill to go through without hearing the op- 
position, laid it down in the Newcastle case that unless they 
had the consent of the outside authorities, the committee could 
not sanction installation of railless traction outside the borough 
boundaries. That, he said, put the opposition in a very strong 
position, and he asked the Committee not to make a new depar- 
ture. The Bill appeared, on the face of it, to go a very long 
way beyond the natural functions of the Corporation. 


COMPANY MEETINGS AND REPORTS. 


NATIONAL TELEPHONE COMPANY. 


Mr. George Franklin, presiding at the 48th and last ordinary 
general meeting of the National Telephone Company, Ltd., 
said that during the past half-year there had been added to the 
system 15,675 stations, as compared with 16,286 stations in the 
corresponding period of 1910, making the grand total remaining 
on June 30 last 549,928. The income accrued in respect of the 
business of the half-year, £1,807,871, showed an increase of 
£129,559. The Post Office royalties were £173,424, or £11,543 
more than in the corresponding six months of 1910, and the 
total amount which they had now paid to the Government 
under this head was £3,645,820. After deducting Post Office 
rovalties, the net income stood at £1,634,447, being an increase 
of £118,016. The working expenses, £1,058,169, were larger 
by £86,255, and left a net profit of £576,277, as compared with 
£544,516, an increase of £31,761. That sum had been disposed 
of by an additional transfer of £25,000 to the reserve, making 
£200,000 for the half-year, and the remainder had bcen absorbed 
in the payment of Debenture interest and dividends. The 
percentage of working expenses to net income was 64-7495, as 
compared with 64-0995, the increase being due to a sum of 
£50.000 charged against profits under the head of inventory 
and arbitration suspense account. 
continued to expend such a large sum as £211,121 on construction, 
seeing that they were so near the end of their license, the answer 
was that in & telephone business the capital account never 
closed. and the policy of the Board was so to direct the capital 
expenditure as to make it reproductive in income within the 
period of the license. The view of the Board was that no capital 
was now being spent except such as would produce an added 
sum at the time when the arbitration came on and their system 
was taken over. 

During the year the Board had asked for offers for the 319, 
Debenture stock up to a sum of £500,000, and, in view of the 
opinion of counsel, a limit of par value was placed upon it. 
For this they had been subjected to criticism on the ground 
that, in certain events, this stock was redeemable at 103, but 
the directors had been advised that the events referred to in the 
instruments creating the stock had not arisen and never could 
arise, and that any payment of 103 would only result in depriving 
the holders of the junior securities of moneys which were properly 
theirs. In March, when the Board made the offer, the price of the 
Debenture stock in the market was only 984, and it was felt that 
in fixing the limit at par for those who desired to offer the stock 
a fair and reasonable attitude was adopted. With regard to the 
credit balance shown in the balance-sheet, £436,886, he observed 
that, as shown in the appropriation account, dividends had 
absorbed £218,750, and reserve fund ac ount £200,000, leaving 
£18,136 to be carried forward. The reserve fund totalled 
£4,059,123. This sum, to the extent of £1,839,800, was repre- 
sented by solid cash and by freehold and leasehold properties. 
The balance would be found in the assets of the company when 
these came to be distributed, that was to sav, the difference 
had been used by the company in carrying on the business 
instead of the sharebolder& being asked to provide more capital 
for the purpose. He thought that this account had now reached 
a sum which should be ample to protect the shareholders’ capital 
from any possible diminution in value. 

In the absence of any agreement with the Postmaster-General 
as to the value of the company's assets, it appeared to the Board 
necessary to enter upon the gigantic task of preparing in detail 
an inventory of the company's plant and apparatus, upon which 
its claim for compensation must be founded. The cost of this 
work was being charged to the inventory and arbitration suspense 
account. Last half-ycar £25,000 was placed to that account, 
and this half-year £50,000 had been placed to it. These were 
large sums, but the strength of the company's case, if and when 
it had to be presented to the arbitration tribunal, would largely 
depend on the eare and accuracy with which this statement was 
prepared. The Board anticipated that by the end of the current 
year the inventory of the company's plant would be completed, 
and that it would be possible to proceed, if necessary, to obtain 
the decision of the arbitrators as to the purchase price of the 
various assets to be transferred. 


As to why the company 


Referring to the objections of the Postmaster-General to the 
purchase of certain plant and buildings, Mr. Franklin said as the 
Board entirely dissented from the Postmaster-General's view 
with regard to such objections, they deemed it necessary to 
commence proccedings before the Railway and Canal Com- 
mission. Certain questions of law arose upon the construction of 
the agreement as well as upon the notices of objection, and 
these were decided by the Railway and Canal Commission, 
generally speaking, in the company’s favour, but that decision 
was reversed by the Court of Appeal, and from that Court’s 
decision there was no other appeal. Thereupon the proceedings 
were resumed before the Railway and Canal Commission, and an 
arrangement was effected between the Postmaster-General and 
the company by which practically the whole of tne plant 
objected to was to be taken over and purchased by tne Post- 
master-General, certain deductions from the ultimate purchase 
price of portions of the plant objected to having been agreed to 
be made by the company. That settlement was one which the 
directors nad cordially approved. The explanations given to 
the Court by the Law Officers of the Crown were such as to justify 
the company in regarding the notices of objection as unimportant. 

With regard to the Telephone Transfer Bill, the company 
found it necessary to raise objections to certain clauses, which 
in the Board's view varied the purchase agreement, and in 
response to representations made to the Postmaster-General 
certain alterations had been approved which, while preserving to 
the Postmastcr-General the necessary powers required, would 
at the same time remove the company's objections to the Bill 
as first presented. The Postmaster-General had met the objec- 
tions in a fair, full and frank manner, and the company had 
now no cause for complaint. The Bill also made provision for 
the company’s staff, and it was due to the Post master-General to 
express satisfaction at the fair and reasonable provision which 
he offered to make in this regard. He h»ped that an application 
of the same spirit to the case of the principal officers, and others, 
whose claims were now under consideration might remove 
all difficulties and assure for the Postmaster-General a con- 
tinuance of the same loyal and devoted service which it had 
been the good fortune of this company to enjoy. 

The purchase agreement provided for the transfer either on 
December 31 next or on some day or days to be fixed by the 
Postmaster-General during 1912. Much, however, would depend 
upon the decisions of the next few months. The important 
question they had to think about was how best could the company 
be fairly compensated for the money it had put into this business. 
That was obviously the question which was still under con- 
sideration, and upon the solution of that depended, in a large 
measure, the date of the actual transfer of the business to the 
Postmaster-General. 


METROPOLITAN RAILWAY. 

Lord Aberconway, presiding at the ordinary half-yearly 
general meeting of proprietors in the Metropolitan Railway 
Company at the Great Eastern Hotel, said the passenger traffic 
on the Metropolitan line proper, as distinct from the joint lined, 
showed an increase of £5,610, the receipts from parcels an 
increase of £1,264, and from merchandise and minerals an 
increase of £2,135. The loss on the Hammersmith and City line 
was about £2,343 less than last half-year, and the board were 
charging £5,000 to the electrical renewal and depreciation fund, as 
against £10,000 in the corresponding period. That fund now 
stood at £87,697. When they had paid for that portion of the 
work now proceeding at Neasden which was chargeable to 
revenue, they would still have £37,000 left to the credit of that 
fund, which, in view of the fact that they would have an entirely 
new generating plant, the board considered would be amply 
sufficient, but they intended to gradually add to that fund out of 
revenue. The residential district served by the Metropolitan 
and Great Central joint line north of Harrow was rapidly 
developing, and there were signs both on that line and on the 
Uxbridge extension of a very considerable expansion of building 
operations withia the near future. There had been an increase 
both in electrical and in steam mileage, but it was absolutely 
necessary to keep abreast of their competitors. 

After providing for the Debenture and Preference stocks, there 
was a balance of £61,425 available for dividend on the Ordinary 
stock, as compared with £41,869 twelve months ago. This would 
admit of the payment of a dividend at the rate of 2% 
per annum, with a carry-forward of £4,104 to next half-year's 
balance-sheet. This dividend was an increase of 1 96 as 
compared with the corresponding period of the previous year. 
With regard to general traffic, the Exhibition at Shepherd s-bush 
was not attracting anything like the same number of visitors 
as last year, and transit competition was much keener. Never- 
theless, the number of passengers carried during the half-year 
was more by 562,420. With regard to the improvements in 
hand at the present time, the Westinghouse Company were 
proceeding satisfactorily with the replacement of the generating 
plant at Neasden ; the works at Baker-street were progressing 
rapidly, and the construction of the arcade at Liverpool-streci 
Station was quickly approaching completion, while the new 
station and bridge at King’s-cross were also being pushed forward 
rapidly, 

(Continued on, page 140.) 
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Technical Classes. 


University of London, University College. 


Provost—T. GREGORY FOSTER, Ph.D. 
SESSION 1911-12. 


FACULTY OF ENCINEERING. 


The Session begins on Monday, October 2. 


J. D. Cormack, D.Sc., M.Inst 
Mech. E. (Vice-Dean). , 

J. A. Fleming, M.A., D.Sc., 
F.R.S. (Dean). 
Kilburn Scott, — M.Inst. 

E.E., A. M.Inst. C.E. 


MECHANICAL ENGINEERING 
ELECTRICAL ENGINEERING . 


ELECTRICAL DESIGN.. E. 


CivIL ENGINEERING .. 
C.E. (Railway Engineering). 
A. T. Walmisley, M.Inst.C. E. 
(Waterways, Harbours, and 

Docks). 

W. N. Blair, M.Inst.C. E. (Roads, 
Street-paving. Tramways). 
Osbert ‘Chadwick, M.Inst.C. E., 

M.Inst. M. E., C.M.G. 
R. E. Middleton, M.Inst.C. E. 


MuNICIPAL ENGINEERING 


SURVEYING - .. M. T. Ormsby, M.Inst.C. E.I. 
H&FATING AND VENTILATING A. H. Barker, B.A., B.Sc. 
ENGINEERING 


ENTRANCE SCHOLARSHIP. 

An Entrance Scholarship to the Faculty of Engineering, 
value 120 guineas, instituted by a Fellow of the College, 
will be competed for in September next. 

ADMISSION. 

Intending Students should communicate with the 
Provost as soon as possible and in any case not later 
than SEPTEMBER 16th, and should send a full statement 
of their previous training. 

The Engineering Matriculation Examination for those 
who have not passed the University Matriculation Exami- 
nation or an equivalent thereof, will be held on SEPTEMBER 
19th. 

Full particulars may be obtained on application to the 


undersigned. 
WALTER W. SETON, M.A., 
Secretary. 
. University College, London. , 
(Gower-street). 


NORTHAMPTON POLYTECHNIC INSTITUTE, 
ST. JOHN STREET, LONDON, E.C. 


— —MÀ — — 


SEssION 1911-12. 


MECHANICAL AND ELECTRICAL ENCINEERINC. 
FULL DAY COURSES in the Theory and Practice of the 
above subjects will commence on Monday, October 2, 1911. The 


H. Deans, M. A. (Cantab), M.Inst. 


Courses in Mechanical Engineering give a thorough grounding | 
in Engineering work, and in the third and fourth years include ; 


specialisation in various directions, such as Automobile and 
Aeronautical Engineering. In Electrical Engineering with similar 
grounding the specialisation is in the dircction either of Heavy 
Electrical Engineering or of Telegraphy and Telephony, including 
Radio-Telegraphy. 

ENTRANCE EXAMINATIONS will be held on Wednesday 
and Thursday, September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether ; they 


also prepare for the degree of B.Sc., in Engineering at the , 


University of London. Fees for either of these courses £15, or 
£11 per annum. 
TECHNICAL OPTICS. 

Full and partial day courses, practical and theoretical, in 
'l'echnical Optics will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and are well adapted to those secking a career in this 
department of Applied Scicnee. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 
subjects referred to above. 


Full particulars can be obtained on application at the office of 
the Polytechnic, or to 
R. MULLINEUX WALMSLEY, D.Sc., Principal, 


| Imperial Gollego ef Sclenco and 
Tochnology. 


| CITY AND GUILDS (ENGINEERING) COLLEGE. 
Exhibition-road, London, S.W. 


The City and Guilds (Engineering) College, formerly 
, known as the Central Technical College of the City and 
| Guilds of London Institute, forms the Engineering Section 
of the Imperial College of Science and Technology. It 1s 
administered by a Delegacy representing the Imperial 
College, the City and Guilds Institute, and the Goldsmiths’ 
; Company. It it also a School of the University of London 
in the Faculty of Engineering. 


The courses of instruction in Civil and Mechanical En- 
gineering are conducted by or under the supervision of 
| Professor W. E. Dalby, M.A., B.Sc., M.Inst.C.E., Dean of 
| the College, and those in Electrical Engineering by or under 
: the supervision of Professor T. Mather, Wh.Sch., F.R.S. 
They fall mainly under one of the following heads :— 


(a) Diploma Courses for the Associateship of the City 
and Guilds Institute in Civil and Mechanical Engineering 
and in Electrical Engineering. For admission to these 
Courses candidates are required to pass the entrance or 
matriculation examination of the College held in Septem- 
ber (application to be made not later than the first Mon- 
day); or to have passed the matriculation of the Univer- 
sity of London in certain subjects. The courses of study 
corner a period of three years. Fees, £38 per Session 
payable in advance. | 


(b) Special or partial Courses for a limited number of 
students whose knowledge and experience enable them to 
engage in Research work or to omit part of the regular 
Diploma courses. 

(c) Advanced Specialized Courses for post-graduate and 
other duly qualified students. These Courses form a 
suitable fourth-year course for those who have taken a 
Diploma course. Fees for each course for the full Session 
£22. The following will be conducted during the Session 
1911-12 :— 

Railway Engineering, including Locomotive Machinery, 
Railway Organization, Signalling Electric. Traction, 
Bridge Design, and Permanent Way. 

Structural Engineering, including Dock and Harbour 

Work, and structural steel work. 
Design and construction of Electrical Machinery. 


For Prospectus of the College, including full particulars 
of the Entrance Examination and Courses of Instruction, 
Scholarships, and Fees, apply to the Secretary, City and 
Guilds (Engineering) College, Exhibition-road, S.W. 


By order of the Delegacy. 


——————————  Y——————————————————————————————Á M M 


Clty & Guilds Technical Collego, Finsbury. 


(LEONARD STREET, CITY ROAD). 


—— ——— — 


A College for the scientific training of students who are 
preparing to become electrical or mechanical engineers, or 
chemists; and for engincering pupils who desire to supplement 
their practical training by a two years’ course of instructior 
in the principles of engineering science. The instruction is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 

The College does not prepare students to pass external 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 


' Mathematics and English; but the Matriculation of any British 


University is accepted instead. l i 
The Courses in Mechanical and Electrical Engineering cover 
a period of two years, and those in Chemistry threo years. 
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There are arrangements also for three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 
PROFESSORS : 
ELECTRICAL ENGINEERING 
AND Prysics: Silvanus 
F.R.S. 
College).. 


E. G. Coker, 
M. Inst. M. E. 
.. Raphael Meldola, D.Sc., F.R.S., 
ELC. 


D.Sc., 
the 


P. Thompson, 
(Principal of 


MECHANICAL ENGINEERING 


AND MATHEMATICS: M.A., D.Sc., 


CHEMISTRY 
City and Guilds of London Institute, 


Gresham College, 
Basinghall-street, E.C. 


UNIVERSITY OF OURHAM. 


ARMSTRONG COLLECE, NEWCASTLE-UPON-TYNE. 


PrincipaL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 

F. H. PRUEN, M.A., Secretary. 


Armstrong College, Newcastle-upon-Tyne. 


Wireless Telegraphy. 


A contract has been entered into by the Marconi Wireless 
Telegraph Company, Ltd., and the Italian Government 
for the erection by the company of a 60 kw. station in the 
vicinity of Rome. The building, masts and material are 
being supplied by Marconi’s Wireless Telegraph Company, 
Ltd., the erection of the masts being carried out through 
the intermediary of the Italian Agency. Six towers in iron 
and wood of the Coltano type are being erected, two each 
being 75 metres high and the remaining four each of 45 
metres in height. These, says “ The Marconigraph,” will 
support a multiple wire T aerial of a total length of 360 
metres; the surface occupied by the aerial will be about 
14,000 square metres. The Italian Government are erecting 
the building, which will contain engine, power, battery, 
and operating rooms, stores, waiting and staff rooms, and 
the necessary adjuncts. In the engine room, which will 
have a floor space of 32 ft. by 25 ft., there will be installed 
duplicate 50 b.h.p. Diesel oil engines, each driving by 
means of a belt, a 30 kw. continuous current dynamo. 
Two 32 kw. low-frequency inductances will be provided 
for regulating the frequency of the discharge circuit to the 
value necessary for the number of sparks adopted, and, in 
addition, two 32 kw. high-tension transformers will be 
installed to transform the alternating current by the group 
of generators to the required voltage for the condensers. 
The receiving apparatus will consist of a valve receiver 
adapted to receive all words comprised between 2,650 and 
6,500 metres. In addition to the valve receiver, a magnetic 
detector will also be furnished. The station is to test to 
Poldhu and will have a normal power of 32 kw. and over- 
load up to 100 kw. The exact arrangement of the plant for 
this overload has not yet been determined. 

An all-French wireless system has been inaugurated 
to cover the whole world. Stations in S. Oran and Dahomev 
will be in operation before the end of the present yéar, 
and one in Madagascar will not be much later. The whole 
cost will be about a third of a million sterling. 

The Hammerfest and Spitzbergen wireless stations are 
being constructed as quickly as possible. The Spitzbergen 
station is to be ready this autumn. This will bring a large 
section of the North Polar regions into the domain of 
wireless telegraphy. The system adopted is the Telefunken, 


and the work is in the hands of the A. E.G. The masts at 
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Hammerfest and Spitzbergen are to be 200 feet high. 
Ample accommodation will be provided for the staff. 
Many experiments have recently been made in the 


rapid transmission of wireless messages by the Pedersen 


system. The first attempts were made between Esherg and 
Lyngby, in Denmark (167 miles), then between Lyngby 
and Cullercoats (560 miles), and finally between Lyngby 
and Knockroe, in Carlow, Ireland (900 miles). Speeds of 
300 words per minute have been attained. The transmitting 
station works with a Poulsen generator, so that it acts 
by undamped vibrations. For signalling the primary 
circuit 1s not used, but only a small part of the self-induction 
in the antenne is short-circuited. Half a per cent. out in 
the tuning is good enough to enable clear signals to be 
given by the receiver, which is fitted with a crystal detector 
and a chotd galvanometer. The signals are marked on a 
tape automatically. 

The wireless station opened at Danzig on May 15th, 
1911, for general communication with ships at sea works 
from 6 a.m. til] midnight in connection with the ordinary 
telegraphic service. The T-shaped antenne is carried by 
the telephone tower and a mast about 40 yards distant 
and rises to a height of 150 feet. The earthing is ample, 
and acts also as an induction protection. The power is 
provided by a 220 volt continuous current from the Danzig 
Municipal works. The energy in the antenne is 2} kw. 
Both senders and transmitters are provided with variable 
wave length scales. The normal range is nearly 400 miles 
by day and twice that distance by night, but the station 
has interchanged messages with the Hohenzollern when 
the Imperial Yacht was at Venice, 1,370 statute miles 
away. 

Cetin Brenot and Sub.-Lieut. Menard, both of the 
French Engineer Corps, succeeded in dispatching wireles. 
messages from a Farman biplane at a height of 1,600 fts 
to the Minister of War and to the Eiffel Tower, a distance 
of 35 miles. 


LONDON ELECTRICAL ENGINEERS.—Orders for the week 
ending August 12, 1911 :—Officer commanding, Colonel H. 
M. Leaf. Headquarters will be closed’ for instruction, but 
will be open for office work as under, until further orders : 
Monday, August 7, to Friday, August 11, 10 a.m. to 4 p.m. ; 
Saturday, August 12, 10 a.m. to 12 noon.—(Signed) P. H. 
CAMPBELL, Captain R.E., and Adjutant for O.C., London 
Electrical Engineers. 


LATE ADVERTISEMENT. 


TO MANUFACTURERS OF ELECTRICAL 
ACCESSORIES. 


The Commissioners of His Majesty’s Works and Public 
Buildings are prepared to receive tenders for the supply of 
Electrical Accessories for a period of 3 years, from September 
1, 1911. 

The Commissioners do not bind themselves to accept the 
lowest or any tender. 

Tenders must be delivered before 11 a.m. on Friday, 
August 18, 1911, addressed to the Secretary, H.M; Office 
of Works, Storey's-gate, Lodnon, S.W. T 


Forms of tender and all particulars may be obtained upon - 
application to the Storekeeper, H.M. Office of Works Stores, 
12, Lambeth Palace-reoad, S.E., and enclosed ‘ Tenders 
for Electrical Accessories." | 


H.M. Office of Works, 
Storey's-gate, London, S, W. 
August 2, 1911. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


WO WIOS=i. 


Contract and Miscellaneous Advertisements sheuld reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 189, Fleet Street, London, E.G. 


CONTRACTS. 


COUNTY BOROUGH OF WEST HAM. 


Smmm — 


TO ELECTRICAL MANUFACTURERS. 


The Council hereby invite Tenders for :— 
(a) WATER TUBE BOILERS. 


(b) COAL HANDLING and DISCHARGING 
PLANT. 


(c) 5,0000 KW. TURBO ALTERNATOR, with 
CONDENSING PLANT. 


(d RIVER SERVICE PIPE-WORK. 
(e) CENTRIFUGAL PUMPS. 
(f) 750 KW. CONVERTER (two phase to D.C.). 


Specification, Form of Tender, and further particulars 
may be obtained from Mr. H. H. Couzens, Engineer and 
Manager, 84, Romford-road, Stratford, on and after 
Thursday, August 3, 1911, on the deposit of £1 for each 
section, which will be returned on receipt of a bona-fide 
Tender. 

Tenders to be delivered by registered post, in the enve- 
lopes supplied, to my office not later than Ten o’clock a.m. 
on Thursday, August 31, 1911. 

The Council does not bind itself to accept the lowest or 
any Tender. 

The Contractor will be required to enter into a bond 
with two sureties for the due performance of the Contract, 
and no work will be ordered under the Contract until such 
bond has been duly executed. 

The Contractor whose Tender is accepted, and with 
whom a Contract is entered into, will be required to pay 
all workmen employed by him such rates of pay, and 
observe such hours of labour as are embodied in the 
schedule, which will be part of the Contract. In the event 
of any breach of such agreement the Council will enforce 
the penalty clause in its entirety. 

A Tender will not be accepted unless it is stated. by the 
Contractor in the Tender, and proved to the satisfaction 
of the Council, that the Contractor, at the date of the 
Tender, pays to the whole of his workmen such rates of 
wages, and observes such hours of labour as are recognised 
by the Workmen’s Trade Unions in the several localities 
where his work is done. If, after the Contract is signed, it 
shall be proved that the said statements of the Contractor 
in the Tender are contrary to fact, the Council shall be 
entitled to rescind the Contract or at its option to recover 
from the Contractor as liquidated damages, and not as a 
penalty, the sum of £50. 


By Order of the Council, 
FRED. E. HILLEARY, 
Town Clerk. 


Town Hall, Stratford, F., 
July 21, 1911. 


(Win G to their taking a supply from the Urban 
District Council ,the! Directors of the RUGBY 
SCHOOL ELECTRIC LIGHTING COMPANY invite 
tenders for the following 
Generating Plant :— 
One 100 b.h.p. Crossley Gas Engine. 
One 75 b.h.p. Crossley Gas Engine. 
Two Tullis Belts in good order. 
One 50 kw. Mordey Alternator (with exciter), 2,000 
volts, 100 periods. 
One 35 Brush Alternator (with exciter), 2,000 volts, 
100 periods. 
One Dowson Pressure Gas Plant complete with 
Gasometer, Scrubber, etc. 
Five Cooling Tanks. | 
One vertical Boiler to work up to 80 lbs. pressure. 
Necessary Switchboard, instrumenta, etc., etc. 
Large Gas Meter for Engine when on Power Gas. 
Sundry Transformers and Meters. 

The plant is in good working order and can be seen by 
appointment, either working or at rest, on application to 
A. E. Donkin, Esq., Iverley House, Rugby. It will be 
available at the end of August, and tenderers must arrange 
for the removal of the same as soon as possible after that 
date, and without causing a nuisance to the School Authori- 
ties. 

The Tenders, marked ‘‘ Purchase of Plant," must be 
sent in to Mr. Donkin, at the above address, on or before 
August 19, 1911. 


LANCASHIRE ASYLUMS BOARD. 


WHALLEY ASYLUM. 


NOTICE TO ELECTRICAL ENGINEERS. 


The Whalley Asylum, near Blackburn, is now in course 
of erection, and the Committee of Visitors will shortly be 
prepared to let the contract for the electrical plant, etc. 

Contractors who are desirous of having an opportunity 
of tendering for this work must send in their names and 
addresses to the undersigned on or before August 7, 1911, 
and the Committee of Visitors will select a limited number 
of firms who will be invited to tender for the work. 

HARCOURT E. CLARE, 
Clerk to the Committee of Visitors. 
County Offices, Preston, 
July 26, 1911. 


CONTRACTS OPEN. 
- HOME. 


BLACKRURN.— The Board of Guardians invite tenders for the 
installation at the Union Workhouse of a 28-pt. fire alarm, open 
circuit system. Particulars from Mr. C. E. Bygrave, Clerk, 
Union Offices, Cardwell-place. August 5. 

FARNHAM.— The Gas and Electricity Company invite tenders 
for the supply of (a) two high-speed Diesel oil engines coupled 
to two 90 kw. alternatora with direct-coupled exciters, piping, 
tanks, overhead traveller, and accessories ; and (b) main high 
tension switchboard. Particulars (£1 1s. each) from the Secretary 
to the Company, Fast-street, Farr him. August 16. 

FropIncHaM.—The Urban District Council invite tenders for 
the supply and erection of poles, lamps, wires, switches, and 
for lighting the streets with current independently supplied at a 
pressure of 220 volts. Particulars (10s. 6d.) from Mr. J. Green, 
surveyor, Council Offices, Frodingham, Scunthorpe, Lincolnshire. 
August 11. 

Rucsy.—The directors of the Rugby School Electric Lighting 
Company, having arranged to take their electricity supply from 
the Urban District Council, invite tenders for the purchase of 
a large quantity of generating plant all in good working order, 
which can be inspected on application to Mr. A. E. Donken, 
Iverley House, Rugby. For full details see Official Notice. 
Date, August 19. 

WannINGTON.— The Council invites tenders for a motor driven 
induced draught fan. Particulars (£1 Is.) from Mr. F. V. L. 
Mathias, Borough Electrical and ‘Tramways Engineer. August 9. 


THE ELECTRICAL ENGINEER, AUGUST 4, 1 


MAJOR’S 


IOII. 145 


INSULATING  VARNISHES 


RETAIN THEIR EFFICIENCY UNDER 


SEVERE 


WORKING 


CONDITIONS. 


Have a Talk with us about your Insulation Troubles at our Stand at 


the Electrical Exhibition, 


Olympia, next September and October. 


(STAND NO. 142). 


WE THINK WE CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPLE 
OFFER IS BEING MADE.  :: 


West HaM.— The County Borough Council invites tenders 
for the supply of (a) water-tube boilers, (b) coal-handling and 
diecharging plant, (c) 5,000 kw. turbo alternator with condensing 
plant, (d) river service pipe work, (e) centrifugal pumps, and 
(f) 750 kw. converter (two-phase to direct-current). See Official 
Notice. Particulars from Mr. H. H. Couzens, Engineer and 
Manager, 84, Romford-road, Stratford. Date August 31. 


OVERSEAS. 


AUSTRALIA.—Tenders will be received by the Deputy Post- 
master-General, Melbourne, as follows :—(1) Up to August 15, 
for the supply of 55 tons of hard-drawn copper wire (Schedule 
No. 515). (2) Up to September 12, for the supply of 500 letter 
box fronts with locks and three keys for each (Schedule No. 497). 
(3) Up to September 12, for the supply of 87,000 copper binders, 
7,000 jointing sleeves, and 87,000 copper tapes (Schedule No. 
565). Tenders will be received at the office of the Deputy Post- 
master-General, Sydney, up to August 30, for the supply of 
45,000 porous pots (Schedule No. 119). A deposit of 5°% on the 
first £1,000, and of 219, on the amount above that sum, is re- 
quired with each tender. Local representation is necessary. For 
copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. 


AvsTRIA-HuNGARY.— Tenders are invited by the municipal 
authorities of that place for the supply and erection of the 
machinery for an electrie power plant with a capacity of 10,000 
kw. Tenders will be received up to September 30, at “‘ Budapest 
fóváros tanácsa Elnóki ügyossztályának, c/o Dr. János Buzáth, 
IV. Városhaz utcza 16, II. 1," Budapest, whence detailed par- 
ticulars may be obtained. 


Brazit.—Tenders will be received up to August 21, at the 
offices of the “ Inspectoria de Engenharia Naval, Ministerio da 
Marinha,” Rio de Janeiro, for the supply and fixing of an electric 
goods lift and an electric crane, both required for the Naval 
Depot on the Island of Cobras. Customs duty will be borne hy 
the Ministry of Marine. A deposit of 500 milreis (about £33) 
will be required to qualify any tender. Local re presentation is 
necessary. Tenders will be opened on September 25, at the 
offices of the “‘ Directoria Geral do Expediente, Ministerio da 
Viacao e Obras Publicas," Rio de Janeiro, for tne supply of 
all the electric light fittings, fans, lamps, insulating conductors, 
etc., in connection with the equipment of the new Postal- 
Telegraph building in Porto Alegre with electric light. The 
upset price is put at 46,364 milreis (about £3,100), and a deposit 
of 500 milreis (about £33) will be required to qualify any tender. 
Prices should not include customs duty. Local representation is 
nccessary. 


BvrGARIA.— With reference to the call for tenders by the 
Municipal Authorities of Philippopolis the “ Board of ‘Trade 
Journal " observes that it should be noted that certain further 
particulars of interest to intending tenderers are in tne possession 
of the Commercial Intelligence Branch and will be communicated 
to British firms at the discretion of the Director, on personal 
application at 73, Basinghall-street, London, E.C. 2 


MELBOURNE.— Tenders will be reccived at the office of the 
Deputy Postmaster-General, Melbourne, up to September 5, 
fur the supply of (1) 10,000 telephone protectors (Schedule 
No. 517), and (2) sundries—leather bags, belts, clips, ebonite, 
lacquer, tape, washers, webbing, etc. (Schedule No. 519). A 
deposit of 5",, un the first £1,000, and of 21^, on the amount 
above that sum, is required with each tender. Local representa- 
tion is necessary. For copies of the specifications and forms 
of tender, application should be made to the High Conimissioner 
in landun for the Commonwealth of Australia, 72, Victoria- 
street, S.W., where also preliminary deposits may be paid. 


MAJOR & CO., LIMITED, 
SCULCOATES, HULL. 


YULCANITE 


TURNED & MOULDED 
GOODS TO PATTERN. 
RODS, SHEETS, AND TUBES. 


Manufacturers : — 


F.CARSON & EVANS. 
3^ Fenchurch Buildings 
LONDON, E.C. 


EBONITE 


ALBRECHT DRILL CHUCK. 


Self-gripping and Seif- 
centering without key 
or epanner. 


wi a peur Dri y without a. 
Write Jor Booklet R.E.—R. Beck & Os. oon! 53, City Read, London, E.Q. 


THE NATIONAL BOILER 


and GENERAL INSURANCE CO, 


Established 1864. , 


Head Office :—8T. MARY'S PARSONACE, MANCNESTER. 
London Office :—60, QUEEN VICTORIA STREET, E.C. 


LD. 


INSPECTION & 
INSURANCE of 


DYNAMOS, MOTORS, 


BOILERS OF ALL CLASSES, STEAM, CAS OR OIL ENCINES, 
= HOISTS AND LIFTS, &o. 


SPECIFICATIONS PREPARED ‘AND ADVICE GIVEN re NEW BOILERS, 
ECONOMISERS, SUPERHEATERS, ENGINES, &c. 


Economic Tests of Steam Power Plant, investigations and 
Reports in Cases whore Coal Economy, &o., Not Satisfactory. 


Ss Bm Aate a hert 


EDWARD Q. HILLER, B.Sc., M.Inst.C.E., M.I.Mech.E., 


Chief Engineer and General Manager. 
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Copies of the specifications may be seen by British makers at 
the Commercial Intelligsnce Brauch of the Board of Trade, 
13, Basinghall-street, London, E.C. 

Rvssi4.— Tenders are invited by the municipal authorities of 
Ssysran for the construction of an electric tramway and an 
electric lighting system. Tenders, for both undertakings or 
for the lighting system only, will be received at '' Gorodskayva 
Uprava,” Ssysran, up to October 14. 

NWEDEN.-— Tenders ere invited by the Danvik Hospital 
authorities for the installation of an electric power station and of 
a local telephone service, and also for the supply of an electric lift. 
Tenders will be received at the ^ Kungl. Direktionen för Danviks 
Hospital," Stockholm, up to August 15. Specifications governing 
the contract may be had from the “ Elektriska Radfragnings- 
byran, Rosén och Waldenström, Regeringsgatan 20," Stockholm, 
against a deposit of 50 kronor (55s. 6d.) which will be reimbursed 
provided the documents are returend by August 15. 


TENDERS ACCEPTED. 


Brackroor.—Two years supply of are lamp carbons for the 
Council: flame arcs (Henrion) : Messrs. W. Geipel & Companv ; 
open type (Conradty): the Sloan Electrical Company. 

COPENHAGEN.— Notwithstanding protective taritís and keen 
competition on the part of local firms, Messrs. Wm. Geipel & 
Company, of Vulcanbruk, St. Thomas’-street, S.E., have secured 
a contract for 68 Geipel steam traps for the new Copenhagen 
Hospital. 

Dersy.—Plant, ete., for Council's Electricity Works :— 5ub- 
Station switchgear : Messrs. A. Reyrolle, Ltd., £342; trans- 
formers: the British Electric Transformer Company, Ltd, 
£696 10s. ; cable: Messrs. W. Rickard, Ltd., £913 13s. 6d. 

Haccerston.—Installation of electric light in London County 
Council's Hamond Square Schoo]: Messrs. Tilley Bros., £398 103. 

Lonpon.—Ntandard type controllers, electrical interlockirg 
gear and cables for 100 L.C.C. double-deck cars: The British 
Westinghouse Electric and Manufacturing Company, Ltd.. 
£6,390, including allowance of £195 in respect of 100 sets of 
existing controllers and switches. 

Reppitcn.-—Plant, ete., for Council's Electricity W orks :— 
mixed pressure turbine and single-phase alternator: Messrs, 
Willans & Robinson, Ltd., Rugby (Willans’ turbine and Parsors’ 
alternator), £2,111; also condensing plant (Willans augmentcr 
condenser and Balcke cooling tower), £838. 

STOCKTON-ON-TEES. — Plant, ete, for Council's Electricity 
Works :—Cooling tower : the Klein Engineering Company, Ltd., 
£242; sw itchboar d extensions : Messrs. Drake & Gorham, Ltd., 
£116; superheater and water meter: Messrs. T. Sugden, Ltd.. 
£113 12s. 

NWANSEA.— Two yerrs supply of motors for electric lighti g 
and tramweys department : Messrs. Vickers, Ltd. (Electric 
Advance & Accessories Company, of Birmingham). 

SWIN ete., for Council's Electricity Works: 
Three-wire Shand regulated booster: The Electric Construction 
Compary, Ltd., £275: battery and maintenance thereof: The 
Tudor Accumulator Company, Ltd., £1,482, and £119 per annum ; 
automatic reversible traction booster ard switchgear: Tne 
Chloride Electrical Storage Company, Ltd. 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


Aberdeen: The Council hes given sanction to the directors 
of the Royal Infirmary for the instellation of electric light in 
the new east wing. 

Pelfast: The Corporation propose to expend £40,000 on 
new cables. 

Bispham : The Local Government Board have sanctioned a 
loan of £10,800 for the Urban Council's electric lignting scheme. 

Birmingham : The Corporation will expend £20,110 for the 
conversion of the Handsworth cable tramways to the overhead 
trolley system. 

olton : The Corporation proposes an expenditure of £20,000 
on cable extensions, 

Braunton: «Messrs. Crompton & Company, Ltd., are draftirg 
an electric lighting scheme for the Rural District Council. 

Coventry: A new sub-station is to be erected at the corner 
of Foleshill-road for the Council. 


Croydon: A loan of £10,000 for electricity works extensions 
has heen sanctioned. 
Haslingden: The Councils proposed loan of £8,188 for 


extensions to the electricity undertaking has been sanctioned. 
Hastings: The Board of Guardians are installing electric light 
in place of gas at the Workhouse at à cost of £400. 
Hoyland: The Electrical Distribution Company of York- 
shire, Ltd., are applying for a provisional order to supply current 
for light and power in the urban district. 


Mansfield : Tt has been decided to extend the electricity mains 
to Mansfield Woodhouse from the Manstield Corporations’ power 
station. 

Rawtenstall: The Council has received sanction to its 
proposed loan of £15,600 for electricity extensions, and these 
will be carried out forthwith. 

Reigate: Sanction is sought by the Council for a loan of 
£8,400 for electricity extensions. 

Southampton: It is proposed by the Council to expend 
approximately £3,000 for a tuberculosis dispensary. 

Stoke-on-Trent: The County Borough Council is to expend 
£13,004 on extensions to high teasion cables. 

Wakefield: The Guardians will expend approximate iy 
£9,400 on enlargements and improvements at the Infirmarv. 

Wallingford : À special instruction centre is to be established 
by the Berkshire Education Committee. 

Westbourne: A publie elementary school is to be built for 
the West Sussex Education Committee at a cost approximately 
of £4,000. 

Wimbledon: The Council is seeking sanction to a loan of 
£7,500 for extensions to the electricit y undertaking. 

Wallsend: A new elementary school is to be constructed at a 
cost of £13,000. 

Walthamstow: An expenditure of £6,634 is contemplated 
on electricity extensions, 

Wednesbary : A new metallurgical and engineering school is 
to be built for the Staffordshire Education Committee. 

Worthing: The Council is seeking sanction to a loan of 
£4,950 for electricity extensions. 


COMPANIES’ MEETINGS AND REPORTS. 
(Continued from page 141. ) 


CHARING CROSS. 


Tae directors of the Charing Cross. West End and City Elec- 
tricity Supply Company, Ltd., have decided to pay an interim 
dividend at the rate of 5? per annum on the ordinary shares of 
the West End undertaking. 


BRISTOL TRAMWAYS AND CARRIAGE. 


At a meeting of directors of the Bristol Tramways & Carriage 
Company. Ltd., under the presidency of Sir George White, Ba rt.. 
an interim dividend was declared at the rate of 4? per annum 
for the half-year ended June 30. 


NEW COMPANIES. 

PROVINCIAL Erectrican Company, Urp.--£250 in £1 shares, 
to carry on the business of electricians, electrical engineers, 
manufacturers of and deslers in apparatus and plant for electric 
lighting, telephones, telegraphs or for producing power by means 
of gas, electricity, hvdraulie, steam acd other means, ete. The 
first directors are W. H. Buxton, W. H. Begley and F. E. Butler. 
Private company. 

C. S. Witson & CoupiNv, Lrp.—July 18. £5.000 in £1 shares. 
To carry on the busiress of manufacturing. supplying and laying 
" Litosilo" aad other compositions, engineers, electricians, 
ete. To acquire the business esrried on by G. Harding, at 

Liverpool, as C. S. Wilson & Company.  Privete company. 

ALDEBURGH ELECTRIC SUPPLY Company, Lrb.—£7.000 ia £1 
shares. To manufacture and supply electricity in Aldeburgh, 
Suffolk, and neighbourhood, aad to adopt an agreement with 
Christy Brothers & Company, Ltd. Minimum cash subscription, 
2.000 shares. Office, 177, High-sireet, Aldeburgh, 

ALEXANDER HARVEY ExpPLorraTiONS, Ltp.— £6,000 in £l 
shares (l, 000 Ordinary ard 5,000 “ B". Electricians, mechan- 
ical engineers, etc. Agreeme: it with H. A. Harvey, G. P. M. 
Lee and C. A. Owen. Office, Norfolk House, Laurence Pountney- 
hill, E.C. Private company. 


THE HOLIDAYS. 


The offices and stores of Messrs. Siemers Bros. Dynamo Works 
at Dalston will be closed from August 7 till August 12. 1n order 
to ensure as far as possible that none of their customers will 
be incommoded, a small staff will be in attendance to deal with 
any urgent matters which may arise, 

The works of the Cry pto Electrical Company, 155-9, Boundary- 
streets London, S.E., will be closed from noon to-morrow until 
8.45 a.m. on Monday, August 14, for the annual holidays. ‘The 
company will not be able to receive or despatch goods bet ween 
these dates, but a small staff will be on duty to deal with matters 
of urgency. 


Messrs. H. Mackay & Company, of 4, Southampton- 
row, London, W.C..task us to state that they have been 
appointed sole sellingfagents of the Falcon Iron Works, 
Ltd., of Oldham, for hauling and winding engines, rope 
gearing, etc. 
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In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


much easier than in an ordinary open machine. although the 
"N.V.P.U is of the protected type; smooth running is 
assured, and the danger of high bars or of the commutator 
getting out of truth is remote; practically no bedding of 
the brushes is required, and the overall length of the motor 
is reduced. The “S.V.P.” is at present offered for the 
following outputs: 2 b.h.p. at 1,000 r.p.m., 1 b.h.p. at 1,400 
r.p.m., 14 b.h.p. at 2,000 r.p.m., and the prices quoted are 
extremely low. 


New Spring Terminal Connector. 


We illustrate on this page two forms of a new spring 
terminal connector for which a large demand may confi- | 
dently be predicted. The connector consists of a strip of 
spring sheet metal doubled upon itself and having a corru- 
gation upstanding from the top limb. The binding screw. 
passes through two holes drilled through the two limbs of 
the connector at the centre of the corrugation, and the nut 
of the binding screw is locked by means of a groove which is - 
, Mining Telephones. 

We have received from Messrs. Haslam & Schontheil, 
Ltd., of Windsor-place, Cardiff, a new leaflet illustrative 
of their well-known mining telephones. Two tvpes of 
telephones are described in this leaflet—the battery call 
telephone at £3 15s. and the magneto call telephone, 
priced at £7 17s. 6d. In the former, which is especially 
designed for use in collieries, steel works, engine rooms, etc., 


the receiver and transmitter are fitted inside the watertight 
iron case, and are connected by flexible metallic tubes to 
‘the mouth and ear-piece, which is of aluminium, and 
l takes the form of a “transceiver.” An automatic switch 
cut in it engaging the corrugation on the connector. The | attachment eliminates the necessity for holding down 
lower part of the limb of the connector is continued and | the speaking key and there are no cords to break. All 
formed into a socket, into which the wire is soldered. In i working parts are enclosed in a dust, damp and gas tight 
the smaller connectors instead of having holes drilled | case with terminals in a separate compartment having 
through them a slot is made to extend from the corrugation stuffing glands for the wires to pass through. In the 
to the end where the metal is bent over. This enables the magneto ’phone, which also is operated with one hand, 
user to disconnect without unscrewing the nut. The | receiver and transmitter of special quality are fitted inside 
advantages claimed for this terminal connector are : (1) | the watertight iron case, and are connected bv flexible 
That perfect contact 18 maintained by the U spring between | metallic tubing to an aluminium mouth and ear-piece, in 
the base of the binding post, and the nut. (2) That no|the form of a “ transceiver." An automatic switch is 
operated by the handling of this transceiver, and there 
is therefore no speaking key to hold down. The battery 
and magneto generator are also enclosed in the watertight 
case: and the bell is fitted in a separate compartment 
at the bottom. 


* Efficient Grinding." 

Under this title Messrs. B. R. Rowland & Company, Ltd., 
of Climax Works, Reddish, Manchester, have issued an 
abridged catalogue (No. 67, of which copies will be sent 
on request) of their well-known grinding wheels and 
machinery. Messrs. Rowland make wheels of every shape 
amount of vibration can cause it to become loosened, owing | and size, suitable for every purpose and guarantee their 
to the corrugation on the connector engaging in the groove | manufactures to be second to none as regards wearing and 
cut in the nut, thus locking the nut, and doing away with ! cutting qualities. They point out that, within certain limits, 
the necessity óf using lock-nuts and spring washers, (3) ' different materials, and those of varying hardness, require 
The smaller types of connector have the additional advan- | wheels of widely different characteristics to ensure efficient 
tage of being easily detached by simply pressing down the | grinding, and that when unsatisfactory results are obtained 
projecting lip. The inventor is Mr. H. D. Thomas, of Port it is generally because the wheel is unsuitable for the work 
Talbot, and prices and details of this clever device may be | it has to perform. Wheels can be varied in several ways ; 
obtained from Messrs. Bell Bros. & Company, Ltd., elec- | the degree of finish required determines the fineness of the 
trical engineers, of 104, Bishopsgate, London, E.C. abrasive of which it is composed, while the “ grade” 

- is a measure of the hardness of the wheel and nature of the 
The S.V.P. Motor. 


cementing material. They therefore manufacture wheels 

The S.V.P. motor, which is being put on the market by | by six distinct processes, each one having a full scale of 
the Electric Construction Company, Ltd., of Dashwood i grades, and each, by its own particular properties, holding 
House, New Broad-street, and of Wolverhampton, has been | the field for certain classes of work, If, when ordering 
especially designed to meet the demand for a cheap but 
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wheels, the material to be ground, method of operation, 
reliable low-power machine, and its construction embodies | degree of finish required, whether the machine runs wet 
various new features, which enable the company to manu- EE dry, and any other special particulars are stated, a 
facture it at considerably lower cost than that of the small ' wheel which will give the very best results will be supplied, 
machine built upon ordinary standard lines. Nothing, with a label attached giving particulars for future orders, 


however, is sacrificed in efficiency, mechanical strength or 
general reliability. The temperature rise of the “ S. V.P." 
motor does not, it 1s claimed, exceed 70? F., after six hours’ 


run at full load, and it has an overload capacity of 2597, for | 
made in the construction of the ** Multax ”’ 


two hours and 509, momentarily. A special feature of the 
design of this motor is the vertical commutator. Both 


which will be duplicated exactly. 


* Multax" Flame Lamps. 

Some important improvements have recently been 
flame lamp. 
By means of à new method of enclosure the burning hours 


brushes are held against the commutator by a small spiral have been increased by 25%, with a corresponding reduction 
spring, adjustable by means of a milled-head vulcanite in'carbon and trimming costs, thus rendering the “ Multax " 
The advantages claimed to be derived from the substantially cheaper than any competitive lamp em- 
adoption of the vertical commutator are that cost of pro- | ploying the “ Norris-Excello " carbons, The new principle 
duction is reduced, the brushes are accessible from the ‘adopted is that of the bridge-core carbon; the core being 
outside of the frame, and adjustment or replacement is so proportioned that thé arc-travels evenly without the 


screw. 
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slightest flicker or unevenness. It is claimed that by the 
use of these patent bridge core carbons in conjunction with 
a patent inner globe and a deposit-free outer globe, the 
burning hours of the ** Multax " standard pattern flame 
lamp are increased by 150% without alteration in the 
length of the lamp, while the regular consumption of the 
carbon and absolute steadiness of burning are adequately 
preserved, while at the same time the carbon is so strong 
that breakages are reduced to a minimum. By means of the 
fire-resisting inner globe the 20-hour pattern now gives 
25 burning hours, and the 32-hour 40 hours for the same 
consumption of carbon. At the same time the light- 
distributing deflector reflects the illumination at an angle 
of about 30% to the horizontal axis, a feature of especial 
value in street illumination. 


Latest G.E.C. Knife Switches. s 

The General Electric Company, Ltd., has recently 
put on the market a complete line of chopper type switches, 
which are manufactured at the Witton Works. The switches 
are made and stocked for maximum 30, 60, 100, 200, 
300, 400, 600, 800, 1,000, 1,200, 1,600, 2,000, and 3,000 
amperes, and any larger capacities up to maximum 10,000 
amperes capacity can be made up at short notice. This 
is a larger range and bigger number of sizes than can 
be obtained from most makers. The advantage of the 
many sizes is evident, if one considers that it does away 
with the necessity to pay for, say, a 600 ampere switch for, 
say, 350 amperes, because the 600 ampere switch happened 
to be the nearest larger size. The same general design has 
been carried through the whole range and the appearance 


of the switches of different capacities is therefore quite 
similar, an obvious advantage which will be readily 
appreciated by switchboard makers because it certainly 
improves the appearance of a switchboard if the apparatus 
mounted thereon is of a uniform type. The switches are 
amply dimensioned, the current density exceeds nowhere 
1,000 amperes per square inch sectional area for high 
conductivity copper and 60 amperes per square inch 
surface area in the contact clips. With regard to surface 
density, we believe these switches are the most amply 
rated of any obtainable; this is a decided advantage, as 


most losses in switches are due to insufficient contact 
surface in the clips, besides this it allows of the switches 
being overrated as much as 5095 permanently without 
dangerous heating, and much higher for short periods, 
which may be handy in an emergency. The illustrations 
explain the design very well, and it is only necessary to 
point out a-few details. For instance, the flipper blades, 
which cause the quick break, are fitted with a steel stamping 
where they are hinged and the main blade is bushed with 
a steel bush for the hinge pin. This makes the actual 


wearing parts very strong. At the handle end the main 
blades are provided with solid square steel blocks in which 
the handle is screwed. To hold the blade in the “ off” 
position in change-over switches, or where there should 
be no room to swing the switch right over, shaped steel 
springs are provided, which are fixed to the side of the 


hinge contact and act on the rounded end of the flipper 
blade pivot pin. The switches are stocked * single," 
" double" and * triple" pole for front and back con- 
nections, A larger number of poles can be made up on 
short notice. The switches are jig made and all parts are 
interchangeable. The finish is copper and black. 


* Supra" Brush Holder. 


Although the '* Supra " Brush Holder, which we illustrate 
on this page, can scarcely come under the category of 
"new things" as its popularity has long since been 
established, it may appropriately be referred to in our 
Publicity Section in view of recent important orders 
which have recently been received by the manufacturers and 
patentees, the Globe Electric Company, Ltd., of 11, 
Farringdon-avenue, London, E.C., from whom there is to 
hand this week a new list, No. B56, which will be forwarded 
on receipt of trade card. This brush-holder consists of 
two independent cast-steel parts, one tightly fixed to the 
spindle by a split ring and “tommy” screw. while the 
other has free movement. To the end of the fixed portion 
is attached a spiral spring, the downward pull of which 
is exerted on the moving arm of the holder carrying the 
brush, resulting in the latter being pressed evenly against 
the commutator. To adjust the pressure of the brush it is 


only necessary to slack back the screw binding the split ring, 
when, by rotating the whole brush holder upwards, the 
pressure is reduced, conversely, being increased by the 
reverse operation. The brush, as will be seen, is carried 
by two jaws, one of which is cast solid on the main arm, 
and the other is formed by a freely moving arm, which 
is held in tension by means of a spring. Between these 
two jaws the brush is gripped, and in consequence of the 
great leverage obtained, rigid and intimate connection 
between the brush and the flexible copper conductor 
conveying the current to the brush spindle is obtained. 
The use of steel enables the parts to be made light and 
strong and in consequence of the correct arrangement of 
the springs the brush easily follows all irregularities of 
the commutator surface, and the contact pressure 1s 
obtained im the most effective manner. The holder is 
made in standard sizes listed at from 3s. 6d. to 28s. each, 
but any other sizes can be made to order; and carbon 
brushes in some eighteen sizes are stocked ready for 
immediate delivery. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer. 


Electric Switch. 


18359.—1910. W. K. L. Dickson, 4, Denman-street, Piccadilly, 
W. ‘This is an improved thermostatic switch which has 
metals of different co-efficients of expansion. The com- 
bination of metals employed consists of aluminium with a 
co-efficient expansion of 0:00002354. and nickel steel with 
a co-efficient expansion of 0:00000088. 


Alternating Electric Current Motors. 


19359.—1910. GENERAL ELECTRIC Company, Schenectady, 
U.S.A. The alternating current motor has inducing 
and exciting windings on the stator and a rotor winding 
provided with a commutator and collector rings. The motor 
has means of connection to a source for motor operation 
with both stator windings in circuit and the rotor winding 
connected through the commutator. The inducing winding 
may be connected only to the source and the rotor winding 
short circuited through the collector rings for electric 
braking. The pole number of the inducing winding may 
be varied in order to control the braking speed. 


Hangers for Overhead Wires. 

21522.—1910. J. W. Sreiaut, The Elms, St. Anne’s-on-Sea. 
The hanger, which is made in two parts, has tapering pro- 
jection on one jaw which fit into slots on the other jaw. An 
auxiliary transverse projection is formed at the inner end 
of each tapering projection and rests on the inclined top 
edge of each adjacent jaw, which is inclined upwards from 
the centre to draw and lock the two ends firmly together. 


Grids of Secondary Batteries. 


21922.—1910. D. P. Dunne, 93, Liverpool-road, Birkdale. The 
grids are composed of lead alloyed with antimony and made 
with hexagonal apertures to receive the lead plugs. The 
apertures are so arranged in lavers that there is a wall of 
uniform cross section round all the hexagonal spaces except 
such as are adjacent to the peripheral edge of the plate. 
Contact between the grid and each plug is thus provided 
at six points and open spaces are left at the six corners of 
each aperture to ensure an efficient circulation of the 
electrolyte. 


Telephone Exchange Circuits. 


22913.—1910. SIEMENS & Haske, A.G., Berlin. In this svstem, 
in which automatic selectors distribute the calls to opera- 
tors’ circuits, the connecting circuits between the operators’ 
positions and the selectors are so arranged that an engaged 
operator's position is only closed against further calls so 
long as there are anv other disengaged positions accessible 
to the calling subscriber. 


Regulation of Electrical Devices. 


24808.—1910. WinTH, Beck & Knauss, Nuremberg. In order 
to stop electrically operated mechanisms and return them 
to the initial position the gearing which is connected to 
the motor is fitted with a device for stopping the motor 
when a predetermined position has heen attained. When 
the electric current is interrupted and the gearing released, 
a spring causes the motor and its gearing to be brought 
to their original position. 


Suspension Chain for High Pressure Electric Transmission Wires. 


1174.—1910. SOCIETE VEDOVELLE, PRIESTLEY ET (IE, Paris. 
The chain comprises a series of insulating elements each of 
which consists of a porcelain insulator with a core perforated 
by two holes perpendicular to each other and provided with 
downwardly sloping wings. The insulators are connected 
by iron wire rings. When the chain is formed the wings 
of one insulator reach between those of the next below it, 
so that (owing to the shape of the wings) cach insulation 
js protected against rain by the insulator above and leakage 
between the links is avoided. 


Apparatus for Creating Impulses for Distance Transmission. 


27223.— 1910. J. A. GARDNER & A. Fercusson, 2, Scott-road, 
Kilmarnock. The apparatus consists of a number of tubes 
with closed ends and containing mercury. The tubes are 
carried at the centre of their length so that the mercury 
can traverse from end to end. The tubes are symmetrically 
disposed about a circle the axis of which cuts the centre 
of their length. Contact devices connected through a battery 
and line wire to an indicating instrument are arranged at 
the end of each tube. The tubes are rotated in a vertical 
plane approximately at the centre of their length. 


Telephone Exchanges with Automatic Calling Distributors. 


27860.—1910. SIEMENS & HarskE, A.G., Berlin. The test 
leads from the test contacts are connected to the relavs 
of the adjacent positions as well as to the relav of the main 
position in such a way that the engaged position can only 
be established when the adjacent positions are engagcd. 


Composition for Electric Insulation. 


28834.—1910. H. P. Rasmussen, 1, Council-street, St. Kilda, 
Dunedin, New Zealand. This composition, which is suitable 
for both high and low tension electrical insulation, is com- 
posed of a mixture of mineral caoutchouc 1 part, ground 
mica 28 parts, ground ashestos 100 parts, sulphur 9 parts, 
and shellac 40 parts. Fifty parts ground serpentine may 
replace 50 parts ground asbestos. 


Automatic Electric Heat Control. 


29463.—-1910. H. G. GEISSINGER, 203, Greenwich-street, New 
York, U.S.A. The armature and closer contacts are so 
arranged that whenever the door of the room or vehicle 
heated by electricity is opened or left open the heat supply 
is cut off through the medium of the open door. 


Level Crossing Signals. 


29550.—1910. Stemens Bros. & Company, Westminster, S.W. 
Tnree rail contact devices are arranged in the track. One * 
contact occupies the middle of the crossing while the other 
two are arranged some distance away each side of the crossing 
When a train from either direction reaches one of the 
outlying devices the signal is given. On reaching the middle 
device the train causes the signal to stop ringing, and 
when the train reaches the further outlying contact device 
the apparatus is set in readiness for the next approaching 
train. 


Converting Electric Currents for Supplying Eiectric Motors. 


29726.—-1910. Crompron & Company, Are Works, Chelmsford. 
This system for converting alternating current at a constant 
voltage into a continuous current at a variable voltage 
consists of a rotary converter coupled mechanically to a 
direct current machine excited through the intervention 
of a variable reversible regulator. The two machines are 
connected in series across the line. and each machine is so 
designed that under full normal load conditions the load 
is distributed equally between the machines. 


Metal Fllaments. 


132.—1911. G. Sepeckr, Imperial Lamp Works (Brimsdown), 
Ltd., Brimsdown. A mixture of gases consisting on the one 
hand of a reducing agent and on the other hand of an inert 
gas is introduced into the furnace in which the filaments 
are sintered under such pressure as to completely drive 
the air out of the furnace. No combustion of the mixture 
of gases can take place within or at the open end of the 
furnace. 


Incandescent Lamp. 


9814.- 1911. O. SCHALLER, Sudende, Berlin. In this lamp, 
which may be used for alternating current or intermittent 
continuous current, the current which works the incan- 
descent body is transformed inside the lamp. 


Electromagnets for Crushing Machines. 
6212.——1910. F. Mecuin & Company, Dillingen-Saar, Germany 
The magnets are in the form of an annular coil and are en- 
closed in an annular casing. They rotate in opposite direc- 
tions near the stamp rod and successively raise the rods. 


Electric Insulating Material. 


13946.-—1010. GENERAL ELectric Company, Schenectady, 
U.s.A. This highly insulating and cheaply produced 
material comprises a fibrous material impregnated with a 
condensation produet of phenols and aldehydes dissolved in 
alcohol, and paraffin dissolved in amylactate. 


Earthing Devices. 


14057.—1910. J. Lomax, 34, Hall-street, Stockport. This im 
proved carthing device consists chiefly of an electrical element 
comprising a fuse and a mechanical element comprising a 
spring or weight operated gear. One end of the fuse is so 
connected with an insulated terminal and the other with the 
gear that normally the spring or weight holds the fuse in 
tension. When the current becomes excessive the solenoid 
is actuated and the circuit broken whereby an audible signal 
is given. 

Automatic Telephone Exchanges. 


14196.—1910. SIEMENS & HarskE, A.G. The two leads which 
enter the call box are there connected to a tnrow over 
switch by means of which the subscriber’s microphone and 
the transmitter for sending the impulses in the manner 
required can be joined up to either of the leads, while at the 
same time some other device for preventing the flow of con- 
tinuous current is introduced into the other lead. In this 
way it is possible to send current impulses and to cause an 
automatic system to be actuated over the lead, while the 
selecting system in the/other lead will not be affected. 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Co., Marshgate lane, 
Stratford. 

Johnson & Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messol, 36, Mark-lane, 

London, E.C. 
Acid Proof Paints. 


Griffiths Bros., Mack's-road, Bermondsey,S. E. 


Ammeters end Voltmete,.s. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Arc Lamp Holsts. 
London Electric Firm, George-st., Croydon. 


Auto-Transtormers. 

_ British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S.E. 


Boilermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros., Ltd., Floodgate Street, Bir- 

mingham. 

Cable and Wire-Covering Machinery. 
Johnson & Phillips. Old Charlton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Sicmens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


Carbons (Arc Light). 

General Electric Co., 71, Queen Victoria- 
atreet, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender's Cable &nd Construction Co., 

Hamilton House, Victoria-embank't, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co.,7 1, QueenV ictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


Casting Plant. 
Aerators Limited, “ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


' Cheomicais. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford.st., W.C. 


Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 

Condults. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co.. 71, Queen Victoria-st. 

Metallic Seamless Tube Co., Wiggin-street, 
Birmingham. 

Coppersmiths. 

Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London. N. 

Dore, J., & Co., High-st., Bromley-by-Bow. 

Harvey, G. A. & Co., Lewsham, London, S. E. 


Ltd., 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oll. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen's Engineer 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical Ad Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris- Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69. Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Apparatus. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electfical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Livery ovl-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 

Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 

Queen-street, Cheapside. 

General Electric Co., 71, Queen Victoris 
street. 
Gibbs, J. & Son, 72-76, Duke-street, Liver- 


pool. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 
Electric Light Contractors. 
British Thomson-Houston Co., Rughy. 
Ferranti Limited, Hollinwood, Lancs 
Hooper’s Telegraph & Indiarubber Works, 
31, Lombard-et., E.C., & Millwall Docks. 
Johnson & Phillips. Old Chariton, Kent. 
Etectrio Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 
Iyssen-st., Dalston, N.E. 
Electric Locomotives. 
British Thomson-Houston Co., Rugby. 
Electric Radiators. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 
Elevating, Conveying Piant, Cranes, etc. 
General Electric Co., 71, Queen Victoria-st. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 


Ltd., 


Kings-road, 


Engines. "a 

Allen, W. H., Son. & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

Crossley Bros., Ltd., Openshaw. 

Willans & Robinson, Rugby. 

Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S.E, 
Willcox, & Co., 36, Southwark-street, S.E. 

Engineers' Stores. 
Willcox & Co., 36, Southwark-street, S.E. 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extinguishers. 
Merryweather & Co., Greenwich, S.E. 


Galvanisers. 
Harvey,G.A., & Co., Lewisham, London, 8. E. 


Classware. (Holophane, Etched, and 

Bead Shades). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 


indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S.E. 


insulating Varnish. 


Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 

Insulators and Insulating Materials. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 
Hooper's Telegraph & Indiarubber Works,31, 

Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co., Washington China 

Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros & Co., Ltd., Caxton House, 

Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redcross-street, 

London, E.C. 

Jointing. 
John Hudson & Co.'s Successors, 4, Victoria 

Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson’s Green, S.W. 
Lamp Columns for Arc Lighting. 
General Electric Co., 71, Queen Victoria- 

street, E.C. 
Hardy & Padmore Ltd., Worcester. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Are & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 
Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electrio Co., 71, Queen Victoria-st. 
Impérial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-at., 
S.W. 

Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 

Union Electric Co., Park street, Southwark, 
London, S.E. 


Lamphoider Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 
Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 


Lead-Covered Cables. 
Callender's Cable & Construction Co., 
Hamilton House, Victoria Embank’t, E.C. - 
Johnson & Phillips, Old Charlton, Kent. 
London Electrio Wire Co., Anchor Works, 
Playhouse-yard, E.C. 
Manganesite. 
John Hudson & Co.'s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 
Measuring Instruments—Electrical. 
British Thomson-Houston Co., Rugby. 
Edison & Swan United Electrico Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton. Kent. 


Metai Filament Lamps. (‘‘ Tantalum” 
and ‘‘ Onewatt’’). 
Siemens Bros Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 
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NOTES. 


HE Board of Trade Returns for July and for the first 
seven months of the current year again show a 
decline so far as the electrical trade is concerned. Exports 
of electrical goods show a value of £187,700 for the results 
as compared with £269,895 in July of last year, a fall of 
£82,195, making the total falling off for the seven months 
£420,556. Under imports values fell from £120,264 to 
£106,545, a decrease of £13,719, the total decrease for the 
vear being £46,026. Taking the figures for the whole of our 
foreiun trade, exports fell off by 9:8 per cent. in July, 
while imports increased by 3:4 per cent. For the seven 
months the increase in exports was £15,302,033, or 6:2 per 
cent. and in imports £1,439,413, or 0:3 per cent., the totals 
being respectively £258,275,933 and £385,196,461. 


—— ee — 


HE condition of the electrical industry in this country 
in one, at any rate, of its phases. 1s accurately re- 
flected in the half-year’s analysis of company registrations 
which was published in last Saturday's '' Investors' 
Guardian." Electric companies constitute a record with 
revard to smallness of capitalization. From January to 
June the total capital of all the electrical companies regis- 
tered was only £509,145, as compared with £1,522,507 for 
the first half of last year and £2,016,320 for the first half 
of 1909: and the “ Investors’ Guardian" observes that 
this department shows so much greater depression that 
'" it would seem to be working its way almost to zero." 
Gas undertakings, on the other hand, though not showing 
quite so much capitalization as in 1909, have advanced 
from £170,462 last year to £645,700 in the first half of the 
current year. On the other hand, Construction (land and 
building) Companies showed an increase from £3,116,204 
in the first half of 1909 to £7,779,680, an advance which 
must certainly have ita effect on the electrical industry, 
since every new building of any importance means an 
electric light installation. Railway and tramway companies 
have fallen off from £3,505,110 to £1,630,600, but with 
regard to Engineering Companies the decline is slight— 
from £3,818,057 to £3,531,302. Under Theatres and 
Amusements there is a decrease from £2,566,826 to 
£1.434,715, last year's figures having been enormously 
stimulated by the '* boom” in cinematograph theatres, 
the demand for which now seems to have been supplied 
pretty fully. *' There can be little doubt," says the 
* Guardian," in concluding its able review of the situation, 
" that the considerable portion of the last six months 
which was engrossed either in the preparation or the 
carrving out of the Coronation festivities much interfered 
with financial activity, while the political atinosphere was 
not of a nature to provide anv counteracting influence. It 
is always rash to prophesy, but with the continuance of 
the existing unsettled political conditions it certainly re- 
quires a sanguine mind to take an optimistic view of the 
remaining half of the vear from the point of view of the 
company promoter." 


—— —— 


WE observe that Mr. Herbert Samuel still refrains from 

entering upon anything in the shape of a reply to 
the host of correspondents who have again made public 
their grievances in respect of overcharged telephone calls, 
and has not even permitted himself to be moved 
by the ** Times ” article in which the points raised were 80 


p focussed. We are, however, informed privately 
that a “ departmental investigation of the whole question 
has been put in hand ” and that the result of this inquiry 
will be made public in the course of a week or ten days. 
Meanwhile the Postmaster-General has announced that 
contracts are in course of arrangement for two experimental 
exchanges to be constructed at Epsom and Caterham Vallev 
on the Strowger and Lorimer automatic systems respec- 
tively. “ No special expense," he said in reply to a question 
in the House of Commons, “ has at present been incurred 
for this purpose, nor can I sav now what cost will be 
involved in working and maintaining these exchanges. The 
determination of this cost is one of the chief objects of the 
experiment." Figures under these heads, we may remind 
the Postmaster-General, are readilv obtainable from the 
United States and Canada, where these systems have for 
some time been in successful operation ; and we may also 
refer Mr. Samuel to the files of the ELECTRICAL ENGINEER 
for the past half-year in which the automatic systems in 
use in North America have been described in detail. The 
paper read bv Mr. W. Aitken before the Institution of 
Electrica] Engineers should also be extremely helpful to 
the MR in the invegtigation of this bd aiii 


The Electrical pies 
of Great Britain. 


SPECIAL ARTICLES 


Summing up the results of this Inquiry will appear 
in the next issue of THE ELECTRICAL ENGINEER. 


VPE on this subject it is interesting to. note that 

what the " Times" correspondent. at Berne 
characterises as one of the largest telephone undertakings 
ever carried out in Europe has just been sanctioned by 
the Italian Parliament. This is a line establishing telephonic 
communication between Milan, Zurich, Basel, Frankfurt 
and Berlin. The proposals have still to be ratified bv 
Germany, Italy and Switzerland, but this is a mere formal 
matter. Tenders are to be invited for the construction of 
these new lines, and it 1s expected that the work will very 
soon begin. The railway lines are not to be followed, nor 
are the high roads, for it is intended that the new line 
shall be reserved exclusivelv for the telephone. The lines 
from Milan to Basel and from Milan to Basel and Frankfurt 
will probably pass through the Simplon and go via 
Lausanne, whence the shortest route will be taken to Basel, 


T the first blush it seems a little curious to find the 
Postmaster-General sitting as Chairman of a House 

of Commons Comnittee whose object was to investigate 
and decide upon the provisions of a Bill concerning the 
Postmaster-Generals own department. In the natural 
order of things it would seem that Mr. Samuel should be 
the very last person to occupy such a position in the case 
of a Bill so strongly opposed as was the Telegraph Con- 
struction Bill, but as Mr. Samuel seemed to see no objection 
to the occupation of that position and no caveat was entered 
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by the Caledonian Railway Company or the Glasgow and 
South-Western Railway Company—the parties chiefly con- 
cerned—everything was no doubt in order. The Bill, it 
will be remembered, authorizes the Postmaster-General 
to carry telegraph wires, where they run along the public 
roads, ‘‘ across " railways without having to ask the consent 
of the railway companies, and without having to make, 
as he does at present, a pavment to the companies for the 
waiver of their right to maintain wires carried ‘ across "' 
their property. After considerable discussion, the Post- 
master-General said the Committee had come to the con- 
clusion that the case of the two railway companies appearing 
before them had not been established, and that thev would 
report the Bill without the recommendation of any amend- 
ment except those which had been agreed to. He added 
that he was authorized to say, after consultation with the 
authorities of the House and consideration of the precedents, 
that there was no objection to the Postmaster-General 
being in the chair of such a Committee, even though his 
own Department was concerned. ** The decision of the Com- 
mittee would have been the same," he said, “ had he not 
been in the chair." All the same, it is a little odd, to say 
the least of it. 


— 


HE members of the National Electrical Contractors’ 
Association will, we think, be interested in the 
report of the proceedings at the eleventh convention of 
the sister organization in the United States, of which an 
account is transmitted by our New York Correspondent 
and will be found on page 165. In its present or national 
form the Contractors’ Association of the United States 
has just celebrated its eleventh birthday by a gathering 
amid the picturesque surroundings of Niagara Falls, 
and it would seem that the dominant note of the proceedings 
was what our correspondent refers to as the “ happy 
spirit of confraternity and co-operation between manu- 
facturers, contractors and jobbers"—a spirit which had 
no existence in the earlier days of the organization, but 
which latterly has shown quite a healthy and apparently 
permanent development. Owing in material measure to the 
growth of this spirit and to the increasing recognition of 
the value of such an association, membership has increased 
during the past year, it was reputcd, to the tune of nearly 
one hundred per cent. One of the most interesting phases of 
the gathering forms the subject of an editorial comment 
in the Chicago “ Electrical Review," from which, in view 
of its wide applicabilitv, we venture to make a quotation. 
"The contractor to- day," observes our Chicago con- 
temporary, “represents in many parts of the country a 
buying power that must surely be reckoned with. There 
are a number of manufacturers who are more than willing 
to deal directly with a contractor and give him the benefit 
of the best price he can make, and as a matter of fact some 
manufacturers are already doing it. On the other hand, 
there are thousands of contractors, even members of the 
National Electrical Contractors’ Association, who are not 
now, and will not for some time to come, be entitled to 
wholesale prices on materials and supplies. Through the 
co-operation of the manufacturer, the contractor, the 
central station manager, and the jobber in electrical sup- 
plics, all of these matters may be harmoniously worked out. 
Through co-operation the development of the industry will 
be engendered. It will be largely through the efforts of 
the commercial department of the central station that 
the network of the power company will be increased. 
The jobber handling electrical supplies is dependent upon 
this increase in the network for the resale of his current- 
consuming devices and the contractor is also dependent 
upon this increase in the network for the new business 
which keeps his installing force busy. Incidentally the new 
installations or increased sale of current-consuming devices 
to accommodate the increasing network of distribution 
affects the manufacturer directly.” 
Meanwhile we learn from the new number of " The 
Electrical Contractor,” the excellent monthly organ of our 


own Association, that seventy new members have been 
enrolled during the past vear, and that a strong effort is 
to be made to add another hundred during the current year. 
To stimulate local propagandist work, the Association 
has prepared a “race diagram” showing the various 
branches of the Association all starting level, with black 
lines of equal length against each. Month by month this 
diagram will be reproduced, the acquisition of new members 
by each branch being indicated by the increasing length of 
the line set against the name of the branch. The progress 
of the friendly rivalry thus instituted among the various 
branches will no doubt be watched with considerable 
interest. 


—— —À oa 


CCORDING to a special correspondent of ‘ The 
Standard," the Commission which has been investigat- 

ing the question of the electrification of the Swiss National * 
Railways will recommend the adoption of the overhead 
svstem similar to that used on the London Bridge, Victoria 
and Crystal Palace lines of the London, Brighton and South 
Coast Railway. This decision, it is stated, has been arrived 
at after most careful comparison with the third rail system 
adopted upon the underground railways of London and 
other electric railways in this country. It is seven years 
ago that the State authorities of Switzerland appointed 
their first Commission—then a body of twenty-two expert 
engineers and electricians—to investigate the whole question 
of railway electrification. This Commission has since issued 
three reports; the first dealing with the probable power 
requirements of the whole Federal svstem, consisting of 
1,830 miles; the second with the nature of the tratfi^ ; 
and the third with the choice between continuous and 
alternating current. The new report will recommend the 
adoption of single-phase alternating current system, with 
a pressure of 15,000 volts in the overhead wires. The first 
work to be taken in hand will be the conversion of the 5t. 
Gothard Railway, and comparative estimates have shown 
that the adoption of the third rail continuous current 
system, so much used in London, would involve a capital 
expenditure of about 8 per cent. more than with the over- 
head system. The total cost of conversion to electric 
traction upon the overhead system is estimated at 
£2,700,000, while the running costs are estimated at about 
10 per cent. less than the present cost with steam traction. 


GRAVE objection to electrie lighting, which seems 

to have been dealt with in a somewhat cavalier 
fashion, was mentioned the other day at Dublin. An old 
man was brought up at the police court charged with 
breaking electric fittings at the Union Workhouse. Asked 
to explain his conduct, he said be took the admittedly 
violent steps indicated by the charge in order to call the 
attention of the authorities to a grievance on the part of 
his fellow inmates of the workhouse, who found that. since 
the installation of electric lamps they had not been able 
either to light their pipes or warm their hands with it, 
whereas when gas was used they could do both and thereby 
not onlv extracted from it a considerable amount of per- 
sonal comfort but effected a material saving in matches. 
An unsympathetic bench sentenced the man to two months’ 
imprisonment, a penalty of which we trust the “ Journal 
of Gas Lighting " will take due note. 


ELECTRICITY FOR LOOM POWER. 


For the first time in the history of Rishton looms are 
about to be worked bv electricitv. The directors of the 
Victoria Mill! are adding 100 sheeting looms to their shed, 
in a special wing, and each loom is to be worked by a 
separate motor. If the experiment prove a success it 1s 
not unlikely that other manufacturers in the district will 
follow the example. 

A large order has just been placed by the Municipal 
Commissioners of Shanghai for Osram lamps, which includes 
the following : 1.000 100 c.p. size ; 500 200 c.p. size; and 
200 400 c.p. size. 
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The Cooling and Ventilation of Engine Rooms. 


Anyone who is in the habit of visiting the engine rooms 
of electricity generating stations, both large and small, 
must have been struck with the high temperature of the 
atmosphere of the rooms. The same thing applies to the 
engine rooms and engine houses of other industries. Col- 
lierv winding engine houses are often very warm indeed. 

So far, no one appears to have troubled seriously about 
the matter. It appears to be thought that so long as the 
machinery is kept going, the atmosphere in which the 
emplovés work is of no consequence. On the other hand, 
jt is being realised in factories of different kinds, cotton 
factories for instance, and others, that it pavs well for the 
emplovés to work in a good atmosphere. Everyone knows 
the difference in the ability to work in the fresh air of a 
hill side in the open country, and in the close atmosphere 
of an engine room. It follows as a matter of course, that 
the more nearly the atmosphere of the engine room can be 
brought to that of the open country hill side, or the sea 
coast, the better will the work of the employés be done. 
It is well known also, that there are times, unfortunately 
only too frequent, when the shift engineer, the switch- 
board attendant, and the engine drivers, have to act very 
quickly, and to have all their wits about them. '' Shorts ” 
are apt to come on suddenly and without any warning. 
Other accidents of various kinds occur in engine rooms of 
every description, and again they are apt to take place 
when no one is expecting them. If those in charge of the 
engine room are in a good state of health, if they have all 
their wits about them, if they are in the same condition 
as they would be if working on an open country hill side, 
they have a very much better chance of dealing with the 
accident quickly and inexpensively, than when the reverse 
conditions hold. And the cost of one accident badly handled, 
would pay many times over for that of establishing a good 
system of ventilation, and of keeping the atmosphere of 
the engine rooms in a good condition. 

There are two distinct problems involved in the ventile- 
tion of engine rooms ; viz., getting rid of the heat given 
out by the engines and dynamos, where the latter are 
employed, and keeping the humidity of the atmosphere of 
the engine room in such a state, that men can work in it 
comfortably. The hunudity of the atmosphere has a far 
more important bearing upon the ability of men to work, 
than heat alone has. Everyone is familiar with the difficulty 
that is found in working on those muggy days we sometimes 
get in the autumn. It 1s not only that the air is warm, but 
it seems to be heavy. Life seems to be a trouble to every- 
one. It is a trouble to do anything. Everyone plays for a 
frost to clear the atmosphere. Everyone knows also how 
very much easier, and how very much pleasanter it is to 
work on those frosty mornings we often get in early autumn. 
The explanation is a very simple one. In that muggy 
weather, the atmosphere is nearly saturated with the 
vapour of water, and consequently our perspiration can- 
not evaporate, and consequently our bodies suffer. In 
tropical countries they suffer verv much more than we do 
from the same reason, and for very much longer. It is the 
tropical conditions, and the worst of them, which are 
practically reproduced in many modern engine rooms; a 
warm atmosphere, heavily charged with moisture, and very 
oppressive. It is well known, the writer believes, that at 
both ends of the temperature scale, the presence of moisture 
in the atmosphere has a most important bearing upon the 
comfort of living and working. In hot weather, if the 
atmosphere is saturated with moisture, the perspiration 
cannot evaporate. In cold weather, if the atmosphere 
carries a considerable quantity of moisture, it is apt to 
deposit upon parts of our clothes, and our bodies, and to 
re-evaporate, giving us the feeling of cold, and of a very 
much lower temperature than the thermometer actually 
shows. 

THE REMEDIES. 


In the first place, a good deal mav be done in every engine 
house, to prevent a large portion of the heat that is the cause 
of the trouble, from finding its way into the atmosphere 
of the building. In the case of dynamos, nothing is 
possible except designing the machines of such an efficiencv, 
that the heat liberated in them when working, is small. 


M —— ——— — 


With engines, however, a great deal may be done to pre- 
vent the heat escaping from the cylinders, and other parts 
of the engine. All the heat which finds its way from the 
outer walls of the cylinders into the engine room, is waste, 
and lowers the efficiency of the engine. That heat if applied 
inside the engine, would lessen cylinder condensation, and 
raise the efficiency of the engine as a whole. The same 
remark applies to steam pipes and other parts of the 
machinery. The first thing, therefore, to be done is, to 
efficiently protect all parts of the engines, pipes, etc., by 
means of thermal insulators, and so prevent the egress of 
heat from them. Where this 1s done, it will be found that 
the problem is a long way towards being solved. 


Tue VENTILATION PROBLEM. 


After all that is possible has been done to prevent the 
egress of heat into the engine room, the temperature in 
too many cases will still be high, and the humidity of the 
air may also be at such a figure, that working is very 
uncomfortable. To meet this, the remedy is, to provide an 
efficient system of ventilation, and to have cool dry air 
continually circulating through the engine room, and over 
the surfaces of all the machines from which heat is emanat- 
ing. The old method of opening windows, no matter how 
they may be placed, is a very inefficient one. It is possible 
sometimes by having windows carefully arranged, and by 
opening them on the lee side of the building, to do a great 
deal towards creating a healthy air current. But such 
arrangements are subject to the vagaries of our English 
climate. It may not be possible to open the windows on 
occasions when the atmosphere inside is very warm and 
humid; and closing the windows will accentuate the 
trouble. Again the idea that providing windows, or louvres 
at the top of the building will cure all the evils mentioned, 
is incorrect. Hot air rises, but it cannot always find its 
way out through windows or louvres. If there is a strong 
wind blowing on the side where the windows are open, 
the air will come in from outside, in place of the warm air 
passing from inside outwards, and the air which comes in 
from outside, may not have the proper effect desired. It 
will rarely have any effect upon the humidity of the atmos- 
phere, and in too many instancés, would merely lead to 
draughts. In tall buildings, too, with windows near the 
top, or with thin roofs exposed to all weathers, it often 
happens that while efficient ventilation is absent, cold 
draughts of air, leading to chills, are verv often present in 
different parts of the building, and nothing appears to be 
able to stop them. With what is called natural ventilation, 
the condition of the atmosphere of the engine room is 
subject to the caprice of the weather. Under favourable 
weather conditions, the atmosphere inside the engine room 
may be bearable, under other conditions it may be almost 
unbearable, and those employed in the engine room have 
rarely any means of helping themselves. 


Tug MODERN SYSTEM OF VENTILATION. 


In the modern system of ventilation, which is now ap- 
plied to most new buildings that are erected, natural 
ventilation is discarded altogether. The ventilating air 
current is taken charge of, cleaned where it 1s necessary, as 
in foggy towns such as London, Manchester, and others, 
cooled, dried, warmed, humidified and treated in any way 
that mav be desired, carried into and through the building, 
and thence to the outer atmosphere. The idea that a ven- 
tilating air current should pass from the floor line, or 
thereabouts, to the roof, has been discarded. As mentioned 
above, it is too uncertain. The usual practice now is, to 
bring in the air at a height comfortably above the heads 
of those who are working in the building. For engine 
houses such as are employed in electricity generating 
stations, the plan the writer would suggest would be, that 
air should be brought in at a little above the tops of the 
engines, on each side of the engine room, and carried out 
again on the same side, at a little above floor line. This is 
the modern method adopted i in all modern buildings. With 
this method, all windows, louvres, etc., are kept closed, 
unless the ventilating arrangements break down, when they 
can be opened as a temporary measure. It is found that 
the air entering well above the heads of those in the room, 
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passes over towards the middle of the room, and thence 
back to the outlets near the floor line. An illustration of 
this, taken from the Principal’s room at the Manchester 
School of Technology is : the air is led in through a grating 
above the chimney, and finds its way out by the chimney. 
The same arrangement could easily be adapted for engine 
houses. It would be necessary to provide ducts to carry 
the air up to the points at which it is to enter, and outlet 
ducts to carry the vitiated air away from the point of 
entrance. In modern buildings, the air is usually brought 
down a shaft, and thence into the building, a fan at the 
bottom of the shaft drawing it in and forcing it through 
the ducts leading to the different rooms. Another shaft or 
set of shafts are connected to the outlet ducts, and the 
egress of the vitilated air is sometimes assisted by an 
exhaust fan. 

The cleaning apparatus is usually fixed at the bottom of 
the shaft where the air enters. It consists of various ap- 
pliances, a favourite one being a screen of matting, over 
which a stream of water is kept continually running. The 
passage of the air through the screen cleans it of all smuts, 
etc., and cools it to any temperature that may be desired, 
providing that cooling water of the necessary temperature 
is obtainable. In modern buildings also, inside of the 
building, the heating arrangements are usually placed 
consisting of grids of steam pipes. For the engine houses of 
electricity generating stations, it would probably not be 
necessary to heat the air before it entered the engine room. 
What the writer suggests is that the air should be cooled 
and dried, before entering the building, and should then 
be forced through the ducts mentioned into the engine 
house. Its contact with the surfaces of the engines would 
raise its temperature, thereby increasing its capacity for 
moisture, and it would carry off the surplus moisture that 
is 80 troublesome, through the vitiated air ducts. 

The properties of air for carrying moisture are peculiar. 
Its capacity for absorbing moisture rises very quickly 
with the temperature. At 100° for instance, every cubic 
foot of air can hold 20 grains of moisture. At 120° its 
capacity has risen to 35 grains per cubic foot ; and at 150° 
to 70 grains per cubic foot. Conversely, cooling the air 
from say 80°, on a hot day, down to 40°, reduces its capacity 
for holding moisture from 11 grains per cubic foot down 
to 3 grains. Hence if the air which is to circulate through 
the engine room is cooled say to 40° before entering the 
ducts, and is forced into the engine room, at that tem- 
perature, if it then rises to 70°, it will carry off the surplus 
moisture, and render the atmosphere quite comfortable. 
In America, the standard temperature of living rooms 1s 
70°F., but Americans find that temperature with a 
humiditv of 7095 unbearable, while thev are verv com- 
fortable in a temperature of even 80°F. with a humidity of 
50% saturation. 

Cooling water for the air is usually obtainable where 
engine houses are situated ; but if there is any difficulty 
about the matter, a small refrigeration plant could easily 
be added to the other apparatus, and the water for the 
cleaning and cooling screen could be lowered to whatever 
temperature may be desired. Ice could be made by the 
same plant for sale in the town. 

In certain cases also, especially those where it would 
not be convenient to set up a refrigerating plant, the 
modern method of adding ozonised air to the air current, 
might with advantage be adopted. The present writer 
believes that it was an investigation of the subject made 
by him some years ago, in connection with hospitals 
ventilated on the Plenum System, that has led to the de- 
velopment of the use of ozonised air. Stated shortly, the 
method consists in fixing an ozonising apparatus inside 
the building, near where the air enters, and discharging 
ozonised air, in certain proportions, into the main air duct. 
The writer has seen some of these plants at work 1n build- 
ings of various kinds, and the result has been very satis- 
factory. The cbaracteristic smell of ozone is to be found 
wherever the air current penetrates, and wherever it is 
present, other unpleasant smells sometimes usually there, 
are conspicuous by their absence. 


The telegraphic address of the Westinghouse Company's 
Publishing Department, Trafford Park, Manchester, 18 now 
“ Westinghouse, Manchester,” 


THE ELECTRICAL ENGINEER, AUGUST ri _ Iorr. 


VICTORIA FALLS POWER STATION. 


The Victoria Falls and Transvaal Power Company has 
at present three generating stations, the old one at Brakpan, 
two new ones at Rosherville and Simmer Pan, while the 
foundations for the station at Vereeniging are now being 
proceeded with. Last month a party of the South African 
Institute of Electrical Engineers visited the Simmer Pan 
station at the invitation of the directors, being received 
by Mr. Bernard Price (chief engineer) and Mr. C. W. R. 
Campbell (distribution engineer). Mr. Price was for long 
associated with the huge works at Newcastle-on-T vne and 
is known at the joint inventor of the Price-Merz system 
of transmission. The Simmer Pan plant (says the“ Financial 
Times " correspondent) comprises six impulse turbines of 
4,500 brake horse-power each. The generation is three- 
phase 50 cycles at 5,000 volts transformed to 10,000, 
20,000 and 40,000 volts, as required. The whole system 1s 
managed from the control room in charge of an engineer 
who is in telephonic communication with every part of the 
system. 

The scale of prices is as under :— 


Per unit from 
Load Factor. Oct. 1, 1910, to Per unit after 
Sept. 30, 1912. Oct. 1, 1912. 


Per cent. d. d 


10 2:512 2:475 
15 1:754 1:717 
20 1:375 1:338 
30 0:995 0:953 
40 0-807 0:770 
50 0:692 0:655 
60 0:617 0:580 
70 and over 0:5617 0:525 


The actual cost of generation has not transpired, but at 
the station of the Randfontein Central, where coal costs 
more in consequence of 25 miles extra haulage, the cost 
has been brought down to below a farthing per unit at the 
switchboard and O'4d. into motors all over the property. 
When the central mill is in full operation and the amount 
generated increased, with consequent spreading of the 
standing charges, it is confidently expected that these 
figures will be improved upon. The stations of the Victoria 
Falls Company are being worked at their fullest capacity, 
the Rand Mines requiring considerably more power than 
they originally contracted to purchase. At some mines, 
consequent upon the scarcity of hammer bovs, the old 
steam plants have lately been started up so as to supple- 
ment the supply of electricity and compressed air in bulk. 
The latter is now being supplied to the City Deep, the 
Village Deep and the Village Main Reef. 


THE TANTALUM COMPETITION. 


In response to the recent offer by Messrs. Siemens Bros. 
Dynamo Works, Ltd., of Tvssen-street. Dalston, of valuable 
prizes in connection with the tantalum lamp showcard 
competition so large a number of designs has been re- 
ceived that some little delav in making a final selection 
is inevitable. The work, however, is being pushed forward 
as quickly as an adequate inspection and comparison of 
the designs will permit. The popularity of the competition 
has excecded the most sanguine expectations of the pro- 
moters, and the work sent in exhibits a very high level 
of excellence. 


The Vereinigte Gluhlampen und Elektrizitats Gesellschaft 
of Ujpest made a net profit for the year 1910-11 of 
774,860 k., an increase of 82,000 k. over 1909-10. The 
company has been compelled to enlarge its factory. 


The new president for the year is Mr. M. L. Barnes, 
of Troy, N.Y., the vice-presidents being Messrs. E. Freeman, 
of Chicago; H. S. Potter, of Boston, and J. C. Hatzel, of 
New York City. Mr. J. R. Galloway, of Washington, was 
appointed treasurer, and Mr. W. H. Morton, of Utica, N.Y., 
secretary. 
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ACCUMULATORS IN TRACTION. 
Steps in the Development of the Storage Battery. I. 


(From A TRAMWAY ENGINEER.) 


Due partly to our national conservatism and our insular 
scepticism towards anything of American origin until it 
has stood the test of time, and partly to legislative ob- 
stacles, electric traction has progressed very slowly in this 
country. An electric tramway undertaking is a very costly 
business especially (as the London County Council has found 
out) where the conduit system is adopted. To the overhead 
trolley system numerous objections are made, not only on 
account of its unsightliness (of which perhaps a good deal 
too much is made) but also on account of the danger from 
falling wires. There already have been accidents from this 
cuuse, but they have been few and far between, and the 
objection cannot be regarded as a serious one. Of other 
methods we have the *“ G.B.” stud system, of which no 
reallv fair test has ever vet been made in this country, 
and the Lorain stud system which is in such eminently 
successful operation in Wolverhampton. 

There are manv parts of the country, moreover, in which, 
for various reasons, none of these systems is quite suitable, 
and strenuous efforts are being made in these instances to 
till an admitted need by means of the trackless trolley 
device. The Bradford and Leeds experiment in this 
direction is being closely watched bv various corporations 
which, as in the case of Edinburgh, have appointed small 
deputations to visit and inspect the svstem and upon its 
suitability for their specific requirements. 

The object of this article is to draw attention to the 
remarkable progress which has been made in the United 
States in the development of the storage battery 
car, and to remove, if possible, some of the prejudice which 
exists in this country against the self-contained electric 
vehicle. To do this effectively it will be necessary to go 
in some detail with the evolution of the storage batterv. 
The writer has recently come across an article by Dr. 
Hildebrand, the well-known German electrician, in which 
this subject is dealt with at considerable length, and bv 
wav of getting an independent light on a subject of great 
interest and importance, it 18 proposed, with this acknow- 
ledgment, to make liberal use of Dr. Hildebrand's re- 
searches. 

To begin with, then, he traces the story of the storage 
battery back to the experiments made more than a hundred 
vears ago bv Gantherot, to the researches of Ritter, and 
to the investigations into these experiments which were 
made by Volta, who, he points out, was the first to give the 
true combination of the phenomena we now include under 
the term polarisation, and his explanation showed how to 
construct secondary batteries. Ohm had also regarded 
these phenomena as being the result of chemical change. 
To be accurate it is necessary to divide the phenomena 
into two groups. Polarisation may result from an accumu- 
lation of gas on the electrode, e.g., of hydrogen on a 
platinum cathode, or from the formation of a coating of 
oxide on the electrode, e.g., of oxide on an iron anode. 

Dr. Hildebrand goes on to point out that the first 
to use polarisation in producing a current was Daniell. 
He constructed a cell containing an electrode of 
platinum and one of amalgamated zinc, the electrolytic 
being diluted sulphuric acid containing a little nitrate, 
and introduced into the circuit à second cell, made with 
the same metals, but with an electrolyte consisting of 
iodide of potassium and starch. The two platinums were 
connected together and also the two zincs, so that the two 
cells worked against each other. As, however, the electro- 
motive force of the acid cell is much greater than that of 
the iodide cell, the current of it forces its way through the 
other cell against the current generator there and throws 
down the iodine in abundance upon the platinum. When 
he short-circuited the second element itself there was a 
conflict between the current produced by the contact of 
zinc and platinum and that caused by the decomposition 
of the paste, and the hvdrogen set free on the platinum 
causes the precipitated iodine to disappear again. 

Ritter’s secondary pile is the first example of a polarisa- 
tion battery depending on the evolution of gas, a phe- 
nomenon particularly noticeable when platinum electrodes 


IOII. 155 
are dipped in dilute acid. The hydrogen developed at the 
negative pole clings so obstinately to the plate that polarisa- 
tion still persists after repeated washing. Such polarisation 
circuits due to coatings of gas give the same effects as the 
gas batteries discovered by Grove, which are formed by 
the condensation of various gases on metal plates. Grove 
found, for example, that platinum in hydrogen was positive 
to platinum in oxygen. Schonbein, however, observed that 
gas circuits produced by polarisation behave somewhat 
differently from the Grove circuits produced direct. He 
showed that a platinum wire immersed in oxvgen was quite 
indifferent to one immersed in water, which a platinum 
wire laden with oxvgen by polarisation was not indifferent. 
Schonbein explains this by saying that the oxygen in the 
case of the polarised wire is ozonised. 

The electromotive force of this polarisation, whether 
occurring in an electrolytic cell or in the primarv cell, has 
been determined bv Poggendoríf in a classical research, 
incidentally establishing the fact of polarisation beyond 
doubt and the following six laws which govern it. 

1. The polarisation is directly proportional to the 
strength of the primary current. 

2. With a constant current it increases as the electrodes 
are made smaller. 

3. It is dependent on the nature of the electrode. 

4. It is dependent on the nature of the electrolvte. 

5. It is almost independent of the pressure in the decom- 
position. (electrolytic) cell. 

6. It is lessened by rise of temperature. 

These laws have been confirmed by many physicists, and 
some of them were discovered before Poggendorff's re- 
searches. Thus No. 5 was formulated by Dela Rive in 
1843, No. 1 by Lentz in the same year. Vorsselmann de 
Heer found that shaking the electrolytic cell or its electrode 
lessened polarisation, as might have been expected. 

The first galvanic element built on these lines was Grove's. 
That physicist obtained circuits by placing plates of 
platinum alternately in oxygen and hydrogen. Grove's gas 
battery was studied by Schonbein, who was of opinion that 
its electromotive force depended on the formation of a 
sub-oxide of hydrogen by catalvtic action. Von Beetz and 
Buff worked out the electromotive force of many combina- 
tions. The other sort of polarisation, that resulting from 
chemical action at the surface of the electrodes, has led 
to the construction of polarisation batteries, often called 
secondary batteries, which are used in manv scientific 
researches and for many technical purposes. Planté made 
the first in 1860. The fact that Sinstedten, six years before, 
used lead plates for making secondarv elements which he 
charged with a magneto-electric machine, cannot diminish 
the merit of Planté, who perceived the special suitability 
of lead for storing up oxygen in 1859, especially as he was 
the first to produce cells of commercial dimensions. 

Just as the zinc and copper plates in Hare’s colorimotor, 
Planté rolled up his lead plates, which were from 1 to 1} 
mm. thick, spirally together so that to a large extent both 
sides of each were utilised to the augmentation of the active 
surface of the metal. The plates were cut with a long tongue 
for connection purposes, as soldered places easily go wrong. 

Before rolling up, the plates were laid on each other with 
the tongue of one to the left, the tongue of the other on 
the right, so that the current entered the spiral in its in- 
terior and left it at the exterior. To keep the convolutions 
of the spiral at the right distance apart strips of rubber 
about 5 mm. thick were used. These strips were grooved 
to allow the escape of gases. The spiral having been put 
in dilute sulphuric acid and a primary current sent through 
it, the positive lead forms on its surface first lead sulphate 
and then lead peroxide, as a brown coating. This makes 
the plate powerfully negative towards the uncoated lead 
plate. The peroxide laver is very compact, so that its 
formation soon ceases. 

If the primary current is then removed the lead plates 
yield a current flowing in the opposite direction, so long 
as what was formerly the positive plate has any peroxide 
on it. If, however, no circuit 1s made after the removal 
of the primary current, so that there 1s no secondary 
current, sulphate of lead is formed chemically between the 
peroxide layer and the lead plate, whereby the peroxide 
itself is protected from change and the element can be 
left unused for a long time without losing the peroxide 
coating to which it owes itsyusefulness. When the circuit 
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is closed after the cell has stood idle, the hydrogen evolved 
reduces the lead sulphate to spongy lead. Now this is more 
readily peroxidised than massive lead, so that a Planté 
element does not require its full power until it has been 
used a few times. This is important, as the electromotive 
force is about 1:5 times that of a Bunsen cell. The Planté 
current got with this form of cell rapidly falls off, but a 
weak current is kept for a fairly long time. 

This original element was improved upon by many 
persons, especially by Camillo Faure, whose system is the 
best known and most used. He separated the lead plates 
by strips of felt instead of rubber, and coated them with 
red lead. By this means the formation of peroxide and 
sulphate is facilitated and the mass of both plates is 
increased, whereby the current becomes more constant and 
lasts longer. To facilitate the coupling up of a number of 
elements Faure made the plates square and put them close 
together without rolling them up. With an open circuit 
they remain unchanged for a long time, so that a large 
amount of electromotive force can be apparently stored 
in them until wanted for illumination or power. 

Dr. Hildebrand then goes on to describe the modern 
types of accumulators which have been evolved in the 
light of these discoveries. He deals first with the Faure 
Sellon Volckmar accumulator. This is the embodiment 
of three patents, and is made by the Electrical Power 
Storage Company. The electrodes consist of Volckmar lead 
gratings, cast in one piece. The bars are square, and their 
intersection forms pigeon holes which are filled with the 
active mass. {f the accumulator has to stand shocks and 
jolts, stronger gratings are used, made of a lead alloy 
instead of pure lead. Such an alloy is Julian metal, con- 
sisting of 96° of lead and 4% of antimony. These accumu- 
lators are lighter and more powerful than Planté accumu- 
lators, and have the advantage over the Faure accumulators 
that the felt is dispensed with, whereby the resistance of 
the cell is lessened. At the same time, the grating form has 
defects which exclude its use for some purposes. The pro- 
cess of charging loosens the mass in the holes of the grating, 
and finally causes it to fall out. Again, the changes in 
volume undergone by the gratings in use often lead to 
distortion and breakage. The only remedy is to make the 
openings of the grating as small as possible. 

The Tudor accumulator: is a combination of the Faure 
and the Plante. It was put on the market in 1884 by Muller 
and Einbeck, of Hagen, and has proved very useful ever 
since. In this accumulator the lead plates are provided 
with conical horizontal ribs and are placed in glass cells 
with sulphuric acid. They are formed, i.e., coated with 
peroxide by the Planté process. The forming takes a long 
time, and gives a coating of peroxide about 4 mm. in 
thickness. This forming process would, however, be too 
costlv if it was continued till the cells had reached their 
full capacity. To obviate this, ready-made active mass 
is spread in between the ribs. In the course of two or three 
years this ready-made mass is completely detached and 
has fallen to the bottom of the cell, but by that time the 
peroxide layer naturally (so to speak) formed has become 
so thick that the loss of the other oxide is not felt. 

The great drawback of all lead accumulators is their 
enormous weight. This makes itself especially felt in 
accumulators for electric motor-vehicles. Hence efforts 
are continually being made to produce accumulators without 
lead. One is the Waddel Entz accumulator. This is con- 
structed of copper and iron, with an alkaline zinc solution 
(potassium zincate) as the electrolytic. No lead is used. 
The negative plates are of sheet steel, which divide a four- 
cornered trough of the same material into equal sized com- 
partments. These compartments contain the positive 
electrodes, insulated from the steel and consisting of copper 
wires and copper filings enclosed in cotton bags. The 
electrolyte is covered with paraffin oil to prevent it from 
absorbing carbon dioxide from the air. Oncharging the ac- 
cumulator zinc is set free at the negative electrode asacoating 
on the steel, and the oxvgen liberated at the positive 
electrode enters into combination with the copper filings. 
When the cell 1s working the zine re-dissolves to zincate, 
and the copper 1s set free again. In charging the cells 
must be heated to about 50° C. to diminish their resistance. 
This type of motor is largely used for motor vehicles, but 
the most complete example of the tvpe yet made is that 
invented by Edison. This consists of a four-cornered box 


of sheet steel corrugated in the lower two-thirds of its 
height to increase its strength. The plates are frames of 
thin steel in the square openings of which are fixed briquettes 
of iron and graphite for the negative poles. These 
briquettes are compressed by hydraulic power, and the 
plates slide into ebonite-lined vertical grooves in the steel 
box, resting at the bottom of it on ribbed ebonite strips. 
The chest is provided with a lid in which are two openings, 
one for pouring in the exciting liquid, the other for the 
escape of the gases generated. The gases escape through a 
double-channelled valve and have an umbrella-shaped cap 
inside to prevent the escape of any liquid if the accumulator 
is upset. The valve is also provided with wire gauze like 
that of a Davy lamp, to prevent the frame from getting 
inside the cell if the issuing gas should be ignited. 


(To be continued.) 


ANGLO-FRENCH TELEPHONE SERVICE. 


A short time ago the Post Office laid a new and improved 
telephone cable in the Straits of Dover, and this has recently 
been connected to land lines from London and Paris, 
thereby providing increased and improved telephone 
facilities between the two capitals. By the extension of 
these circuits to provincial towns speech is rendered possible 
between places in. England and France which could not 
previously communicate with each other, and, in order to 
determine the extent of the increased range, experiments 
have recently been carried out by English and French 
officials from a number of provincial towns on this side 
of the Channel. 

Before the new cable was provided, no town north of 
a line connecting the Humber and Mersey could com- 
municate with Paris, but in the recent trails it was found 
possible to converse with the French capital from New- 
castle-on-Tyne, Glasgow and Edinburgh, and finally trials 
were made from Aberdeen involving a circuit length of 
over 900 miles. In the best corditions of line and apparatus 
commercial speech could be conducted from that place 
with Paris. These tests will enable the Post Office engineers 
to determine what other English towns can communicate 
with France, and it is hoped that a list of such towns will 
be published shortly. 

The increase in the range of telephonic speech has been 
brought about by means of the new telephone cable recently 
laid between England and France. This cable is fitted with 
loading coils which neutralize the disturbing effects on 
speech transmission introduced by the insulating material 
which must necessarily be emploved when conductors are 
laid in water. 


REYROLLE MOTOR STARTERS. 


A new list is to hand (Pamphlet No. 19) of the well-known 
lever type of motor starters manufactured by Messrs. A. 
Reyrolle & Company, Ltd., of Hebburn-on-Tyne. These 
starters are fitted with the patent “ current growing" 
resistance which, in effect, acts as an electricity valve, 
and all these devices are constructed to withstand heavy 
service at low maintenance costs. Both in the open and 
protected types these motor starters are now made in 
upward of 70 varieties, thus giving an extremely wide 
range of size& and prices, the latter runniug from under 
£2 to about £80. An important feature 1s that all standard 
starters are suitable for starting motors against full load 
torque, while on the resistance there are no wires to fuse 
or break. The motor can start at all loads on the first 
stud, and the necessity for the use of slow motion gear 
is entirely eliminated. 


A. Riglio has invented a four-carbon arc lamp for use 
with a rotarv current of 15 periods. The three lower carbons 
form an equilateral triangle over the centre of which 1s 
the fourth carbon. All four are placed perpendicularly. 
When the three lower carbons are connected with the 
three phases of the rotary current six ares are produced 
and the resulting illumination is more uniform than that 
of an ordinary. one-phdse are, ;witly à/8maller frequency. 
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Special Services for Tramway Undertakings. 


The electric tramway has, in Great. Britain, emerged 
from the position of being a more or less experimental 
municipal or private undertaking, to one of the most 
consolidated and succcssful forms of public service. Indeed 
in some areas, such as, for example, in South London, the 
efficiency and convenience of the service has become so 
much appreciated on the part of the public, that railway 
undertakings have been seriously affected in receipts so far 
as local short-distance passenger service is concerned, this 
being largely due to the fact that whereas, in travelling by 
rail, one has to observe the time table, the electric cars, 
being of much smaller individual  passenger-carrving 
capacity, can run at much more frequent intervals, and can 
also stop at a considerably greater number of points, so 
that less trouble on the part of the travelling public 1s 
necessarv—an advantage which has been properly recog- 
nised. Possibly the railway companies will recognise this in 
the near future to the point of extending the system which 
has already been adopted on some lines, of building inter- 
mediate ‘ halts” or small wayside stations, and running 
a service of small unit trains commonly known as “ motor- 
trans," although these are at present driven by steam. 
This system would probably receive further attention if the 
electrification of main and suburban railway lines became 
more general, 

Although the tramway managers of this country are a 
most enterprising and up-to-date body of men, unshackled 
asa rule by the red-tapism which is so largely found among 
the officials of public services, it cannot be said that finality 
has vet been reached in the services which the electric 
tramway can render to the community, and it is proposed 
in these notes to mention a few of the ways in which 

electric tramway systems could develop their resources to 

the benefit of the public and, in many cases, to the advan- 
tave of the tramway undertaking. Some of these methods 
have already been tried with success, and there seems to be 
no reason why their adoption should not be made more 
universal, 

One of the problems confronting the tramway manager 1s 
the handling of holiday and fete crowds, and it is largely 
upon the way in which this feature is handled that the 
appreciation of the system by the general public rests. 
Etheienc yan ordinary running service 1s taken as a matter 
of course, but a breakdown in handling special crowds is 
sure to be adversely commented upon. The difficulty is 
serious, as not onlv 1s the generating capacity of the power- 
house often taxed to the utmost, leading to a tendency to 
instal extra plant, which may be idle for a large part of the 
vear, but the feeders and conductors in particular directions 
are largely overloaded and the call for cars is abnormal. 
The Bank ‘Holiday is always a strain for everybody concerned 
in a tramway undertaking. In some towns where race meet- 
ings are held the rush is turned to profitable account by 
issuing a special schedule of prices for special through cars 
running upon the routes affected, it being found that the 
sporting public is sufficiently alive to the rapid transit to 
spend a little more on it, in spite of the competition of 
brakes, ete. It shows wise management 1f the pleasure- 
loving instincts of the public can be converted from a 
spasmodic to a constant source of revenue, and in some 
instances propositions to cstablish pleasure resorts and 
public parks at the outer termini of long tram routes have 
received practical support from the tramway authority with 
ultimately beneficial results. 

A rather curious instance of the wav in which special 
conditions of pleasure seeking have reflected upon the 
revenue of the tramway undertaking is to be found at 

Cardiff. The municipality is, as will be well known, just 
a the border of the principality of Wales, where legis- 
lation affects the Sunday closing of public houses. Thirsty 
souls in Cardiff conceived the idea of taking a car ride to 
a point within a few hundred vards of the boundary between 
England and Wales, and taking a short Sunday we alk across 
the border to a conveniently placed English licensed 
establishment where, in the cxtensive grounds, they are 
able to fortify the inner man. Although this phenemenon 
will not recommend itself to temperance reformers, and 
although the number of tramway undertakings which can 


make a revenue out of a side wind of this description is 
necessarily limited, the matter serves as an example in 
which holiday and fete crowds, properly handled, bring 
grist to the mill. Football crowds, etc., are worth watching, 
and cars told off to wait at convenient sidings for them. 

Workmen's tickets available during the hours of travel 
to and from works and factories, are to be obtained in a 
good manv tramway undertakings, with considerable 
advantage to the authorities concerned, the chief difficulty 
being to differentiate between the workmen proper and the 
individual who wants to get a cheap ride unfairly. In some 
cases the method has been tried of issuing books of tickets 
available for workmen onlv on certain cars, these books 
being bought at conveniently situated sale depots. It may 
be suggested, however, that some extension may be made 
of the practice adopted in some of the tramway services 
passing large works of putting down special sidings opposite 
the gates of these wor ks, upon which the cars can be col- 
lected at closing time without interference to genera! 
running in order to accommodate the heavy rush of men. 
A good many passengers will take a car if it is waiting, who 
will walk home or to the nearest railway station if there is 
not a car in sight, and there is the prospect of a rush when 
it comes. 

Two supplementary services in conncction with ordinary 
passenger traffic may be mentioned. The first is that of 
issuing through tickets available for use on connecting 
routes. This system has been largely adopted on the 
Continent, and apparently gives very favourable results. 
Evidence appears to be confused as to the way in which it 
has been worked on the British systems which have tried 
it, some undertakings appearing to be satisfied with it, 
while others have stated that 1t involves complication and 
does not yield sufficient increase of revenue to compensate 
for the extra trouble involved. The fact remains that the 
British public is rather a lazy one and appreciates everything 
designed to save trouble. The other supplementary pas- 
senger service is designed to increase the loading of the cars 
towards the terminus of their outward journev, and has 
been tried by the Newcastle-on-Tyne Corporation system. 
This consists of issuing halfpenny tickets at points midwav 
on the last penny stage of the outward terminus, available 
onlv on cars travelling outwards. The result is that, as 
passengers drop off towards the terminus, some others get 
oa for the last portion of the outward journey rather than 
walk the distance out. It may be mentioned, by the way, 
that an example of through booking as mentioned above 
may be found on the cars of the Tyneside Tramways Com- 
pany having running powers over the Newcastle routes, 
whereby passengers may book direct, sav from Westgate- 
road, in Newcastle, to Tynemouth, although the cars change 
their drivers and conductors en route. 

A point which is, or should be, constantly before the mind 
of the tramway manager is the smoothing out of the peaks 
of his load. The ordinary working hours of the day usuallv 
provide quite sufficient load to allow him to keep his 
generators working economically, but something ts usually 

wanted to fill up the early morning, late evening and night 
hours. It is in this direction that suggestions as to the 
improvement of traffic would probably be most thankfully 
received, Two or three points in connection with this 
matter mav, therefore, be of interest. 

There are, in every urban and semi-rural district, certain 
operations connected with the community in connection 
with which transport is required. The removal of household 
refuse and trade waste is usually at present effected by 
means of horse and cart. and where the distances to be 
covered are great. a considerable plant is required to avoid 
waste of time. The practice of establishing tips in the 
vicinity of houses is most abominakle, and the choice often 
lies between carting to long distances and the establishment 
of refuse destructors. [n the latter, although the steam 
generated is often used for electricity generation, driving 
pumping plant, ete., it is recognised that the prime essentia] 
Is to get rid of the refuse, the question of profit out of the 
undertaking being secondary. In. meny communities the 
question of utilising the tramway svstem for transporting 
soch refuse to the oatskirts and tipping it there should 
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receive favourable consideration, horse-carts being used for 
local collection over short distances, the contents being 
transferred to special trailer or motor-equipped cars for 
through transit. A similar point of view might profitably be 
adopted in localities where building operations are in pro- 
gress on a large scale. Oftentimes the amount of excavation 
rendered necessary is very considerable, and the contractor 
has to face the problem of the removal of the soil to a 
convenient dump. It should be possible for a tramway 
undertaking running in the vicinity of such work to arrange 
that during certain hours such waste material could be 
transferred to trailers and drawn electrically to a dump at 
an outer terminus, the cartage and labour being then 
restricted to the short distances between the tram-line and 
the dump and excavating point. Similarly, the transport 
of materials of construction during the night might be 
favourably considered. This point receives additional 
support from the fact that in many large towns contractors 
are bound by the local bye-laws to refrain from removing 
refuse from buildings erected in main strects during the 
busy hours, rendering night work and extra pay essential. 

Where a tramway runs out from an industrial centre into 
the country, a8 is now so often the case, it seems difficult 
to understand why the railway should have the monopoly 
of the milk service from the farm collecting depots to the 
dairies. A little organisation of this feature should in many 
cases convert the dead hours between three and five in the 
morning into at least a source of moderate revenue at very 
little trouble. In rural districts the convevance of live stock 
such as sheep and cattle to the abattoirs should not be an 
insurmountable difficulty, and if the writer's information 
is correct this has been done in Ireland. At any rate, the 
suggestion has within it an idea which, applied to local 
industries, in particular cases should lead to a good local 
transport service being established. Yet another phase of 
this branch of possible revenue may be mentioned. In every 
large city the newspaper offices are hard put to it to get 
their editions widely enough circulated in a short time to 
their local distributing centres. So much is this the case 
that many newspaper companies have established fleets of 
motor-car vans for the distribution of the papers, and it 
seems feasible to suppose that a supply system fed from a 
central power-house could effect such a distribution at a cost 
at least as favourable as that of special motor-cars, taking 
into account that at other times of the day the plant in the 
electric system is being used for other purposes. 

The small tradesman has hardly been sufficiently catered 
for on a good many tramway systems. The number of 
parcels sent out every day to the long distance customers 
of a trading firm in any city is enormous, and boys with 
baskets, hand carts and tricycles testify to the business 
done in this way. Some tramway undertakings allow their 
passengers to load up their parcels on the platforms of the 
cars without making anv extra charge for the privilege, and 
this is frequently abused by the small tradesman sending a 
small boy on a penny car ride with, perhaps, half a dozen 
parcels for distribution which might be a legitimate source 
of revenue. This was recently found out by the Newcastle 
undertaking, which formerly allowed free transport of 
parcels accompanied by a passenger. When they made a 
charge for every parcel not actually carried by the passenger 
while riding in the car they found that the small boys with 
the big parcels represented enterprising tradesmen, and a 
good source of revenue was tapped as the charges made 
were recognised as being reasonable having regard to the 
trouble given. Some extension of this principle might be 
possible in some cases. If certain cars known as parcels cars, 
were run at convenient intervals over the routes leading to 
the suburbs it is probable that tradesmen might be glad to 
utilise these for the despatch of their parcels in charge of a 
bov, not only because of the cheapness of the method, but 
because it would give them a means of argument with the 
customer who wants her parcels delivered “ at once.” 

There are certain functions which might render a tramway 
service still more useful to the community at large, which 
may or may not bring in increased revenue to the under- 
taking, but which, by meeting a need, place the undertaking 
in good favour with the public. This is a point which has 
only recently been appreciated, but which is at the base of 
successful advertisement. For example, until recently the 
erection of shelters for the use of intending passengers was 
looked upon as an unnecessary luxury, but where the 


method has been tried, as, for example, at Bristol (where, 


by the way, the undertaking is in the handa of a private 
company shrewdly alive to its own interests and not a 
municipality who might be charged with wasting money on 
useless refinements) it has been much appreciated and very 
successful. Another instance is in connection with postal 
arrangements, In outlving districts it sometimes becomes 
important to get a letter otf at a late hour at night, and on 
some systems, as, for example, on the Bexley Heath 
tramways, the idea has been adopted of attaching a small 
letter box to the last car running every night except 
Saturday and Sunday into Woolwich, where the letters so 
collected are posted. The box in that instance was 24 in. 
by 13 in. by 74 in. During the first week the number of 
letters posted was discouraging, as the arrangement was 
not widely known, but before long public appreciation was 
roused, and there was a considerable growth, requiring the 
provision of a larger box. It is a good thing for a tramway 
undertaking to keep on good terms with a municipality : 
where the Corporation owns the trams this 1s easy, but even 
when the case is otherwise an amicable spirit can be culti- 
vated by useful services in which the car system can be 
utilised, such as that of road watering. An electrically- 
propelled road-spraving machine can be sometimes utilised 
not only for laving dust but discord. 

At the risk of appearing to be lacking in caution, the 
writer would, in conclusion, make one other suggestion 
which might be very useful in business and industrial centres 
with a little working out of detail. The synchronisation of 
public and private time-pieces is becoming more and more 
recognised as a necessity. The variation in the indications 
of public clocks, for example, is well known to be most 
inconvenient, while a prime essential in the conduct of 
business is accurate time-keeping. Mr. Charles Furness, the 
enterprising Borough Electrical Engineer and Tramways 
Manager of Blackpool, has set out a proposition for muni- 
cipal time service for that Corporation, which should be 
considered bv all such bodies. In it, Greenwich time would 
be signalled daily, bv arrangement with the Postmaster- 
General, to a master clock, fixed inside the town hall. This 
master clock would then electrically control from 50 to 100 
public and private clocks fixed in different parts of the 
borough, each clock receiving electric impulses everv half 
minute, which would indicate the standard Greenwich time 
on 50 to 100 dials at the same moment, and thus maintain 
uniform time wherever these electric dials are situated, also 
synchronous with Greenwich, reliable and consistent in 
accuracy. The travelling public using the tramways would 
be able to obtain at all the principal squares, open spaces 
and tram termini, the correct time of the day. The system 
would be easily capable of extension to all the other publie 
clock positions where different time 1s now indicated, and 
also the principal places of amusement, piers and hotels at 
Blackpool, where the electric signal cable was in close 
proximity. Mr. Furness believed that if the Corporation 
instituted a municipal time service, and fixed a reasonable 
charge per dial for the daily service, many would avail 
themselves of the Greenwich time in preference to hand- 
wound and independent time setting, as electric time- 
keeping is far away the most reliable, being able to give 
synchronous time without difficulty, through miles of line. 
and working from one to 500 clocks 1f necessary. There is 
at Blackpool a considerable mileage of underground pilot 
cable which would assist greatly in the scheme of municipal 
time service. The idea is not novel or experimental, but is 
at work in manv large publie buildings. It has not, up to 
the time of writing, been generally taken up on the lines of 
a municipal time service, to the extent suggested by Mr. 
Furness, but granted way-leaves where the signal cable has 
to pass over private property there is no reason why such 
a system should not be capable of general extension. A 
modification may be suggested for use where there are no 
spare cables available as at Blackpool. Clocks could be used 
of 24-hour accuracy fitted with an electric alternating 
current hand-setting arrangement connected to the tram- 
way system. So long as direct current was upon the system 
the time setting attachments would be inoperative, but if, 
at an hour in the early morning, say 2 a.m., when no cars 
were running, the direct current were cut off, and an 
alternating current impulse were transmitted to the system 
for a few seconds, the time setting arrangements would be 
simultaneously operated, all controhedjhands moving to2a.m. 
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The Electrical Propulsion of Ships. 


By LIEUTENANT S. M. ROBINSON (United States Navy). 


Supplementary to the important articles by Mr. W. P. 
Durtnall and others on the subject of the electrical pro- 
pulsion of ships, we are now able to give an abstract of the 
paper read by Lieutenant S. M. Robinson, of the United 
States Navy, to which brief reference has already been 
made, but of which the text has only just become available 
through the medium of “ The Proceedings of the United 
States Naval Institute." 

Discussing the question of alternating versus direct 
current for use on board ship, Lieutenant Robinson said at 
first sight it would seem that the advantages of alternating 
current disappear on board ship, since the main advantage 
—that of more economical power transmission for long 
distances—does not hold here. However, the electrical 
installation of a battleship is such a complicated problem 
that it finds no parallel elsewhere, and it has to be con- 
sidered in detail to determine which system 1s the better. 
In order to do this it will be necessary to enumerate the 


electrical appliances used on board ship, and also to consider | 


the wiring of the ship. 
ELECTRICAL APPLIANCES. 

The following list comprises most of the electrical 
appliances to be found on one of our new battleships :— 

Four 300 kw. generating sets. 
Two 500 watt motor-generator sets for interior com- 

munication ; voltage 16 to 20. 

Two 500 watt motor-generator sets for telephones; voltage 

16 to 20. 

Two 25 watt dynamo-motors for telephone bells ; voltage 

75, frequency 164. 

Two 1:5 kw. motor-generator sets for turret danger-zone 

signals ; voltage 125, frequency 60. 

Two small motor-generator sets for turret tell-tale system ; 

voltage 20. 

One small motor or motor-generator set for the howlers. 

One 5 kw. motor-generator set for wireless telegraphy ; 
voltage 110, frequency 500. 

Numerous one-quarter h.p. ventilating sete. 

Four 5 h.p. jacking motors for turbine ships. 

Twelve 45 h.p. motors for forced-draught blowers. 

Eight motors for machine shop, ranging from 0°75 to 7:5 n.p. 

The time-firing device. 

Twelve 40 h.p. motors for the turret ammunition hoists. 

Twelve 3:5 h.p. motors for breech closing. 

Twelve 10 h.p. motors for the rammers. 

One 12 h.p. motor for the sanitary pump. 

Six small motors for use in the galley, ranging from 0°25 

to 2 h.p. 

Two 3 h.p. motors for freshwater pumps. 
Fan motors for the ventilating system, ranging from 

175 to 11 h.p. 

Two 40 h.p. motors for hoisting for the boat cranes. 
Two 30 b.p. motors for turning for the boat cranes. 
Seven 35 h.p. motors for deck winches. 
Four 4 h.p. motors for fire-room elevators. 
Seventeen three-quarter h.p. motors for the long-arm 
system. 
One 6 h.p. motor for the laundry. 
Fourteen 3 h.p. motors for the chain hoists. 
Four 4 h.p. motors for the ammunition conveyors. 
Twelve 35 h.p. motors for turret turning. 
Twelve 15 h.p. motors for gun elevating. 
Electric ranges of 190 and 380 h.p. 
Electrie bake oven of 20 h.p. 
Searchlights taking 120 amperes at about 50 volts. 
Incandescent lamps. 
THE Morons. 

The motors of the ship can be roughly divided into 
four classes :— 

(1) Those not requiring large starting torque, nor variable 
speed, but requiring good speed regulation with change of 
load. These are the motor-generator sets, fan motors, 
portable ventilating sets, time-firing device motor, small 
motors in the galley, laundry motor, turret-training and 
gun-elevating motors when equipped with Waterbury 
Tool Company's method of speed control. 

(2) Those requiring considerable starting torque, but 
not requiring variable speed. These are the pump motors, 
motors for the long-arm svstem, chain-hoist motors, 
ammunition-conveyor motors and turret ammunition- 


hoist motors when arranged to run continuously, as they are 
on the new ships. 

(3) Those requiring considerable starting torque and a 
speed falling off considerably with increase of load. These 
are the deck-winch motors and elevator motors. 

(4) Those requiring a variable speed, either large or small 
starting torque, and reversibility. These are the machine- 
shop motors, hoisting and turning motors for the boat 
crane, rammer motors, forced-draught blower motors, and 
jacking motors. 

The generators would be of the three-phase type, giving 
125 volts as at present, and 60 cycles frequency. This 
frequency would be suitable for both motors and lights. 
The three-phase system would be used in preference to 
other polvphase systems, as it gives a simpler wiring 
arrangement ; the single-phase system is not flexible enough 
and is not adapted for all motors. In a three-phase, 
60-cycle, alternating-current system the motor, to fulfil 
the requirements of the four classes of motors used on 
board ship, would be the induction motor in some form. 


CLASS OF SERVICE. 


The different forms of this motor adapted for the four 
classes of service required on board ship would be: 

(1) For class one, a squirrel-cage motor with a very 
low-resistance rotor; it would have small starting torque, 
small slip and high efficiency. 

(2) For class two, a squirrel-cage motor with a higher 
resistance in the rotor windings: it would have a fairly 
large starting torque, variation of speed with load would 
not be considerable, and the efficiency would be fairly 
good. 

(3) For class three, a squirrel-cage motor with a high 
resistance rotor; it would have very large starting torque, 
large slip, great drop in speed with increase of load, and 
low efficiency. 

(4) For class four, a definite wound rotor, with variable 
resistance in the armature; it could be arranged to give 
maximum torque at starting; the slip and efficiency 
would depend on the amount of the resistance used. 

Each of these motors would perform its duty in a perfectly 
satisfactory manner in every way. Those with high- 
resistance rotors would be inefficient electrically, but 
they are only used intermittently, and, for that matter, 
the direct-current motors used for the same purpose would, 
as a rule, be inefficient. The actual performance of the 
work would be entirely satisfactory and most of the motors 
highly efficient. 

There is another form of alternating-current motor 
which would be useful for some purposes on board ship. 
It is a recent modification of the single-phase series motor. 
It has a stationary armature and commutator, which are 
just like those of a direct-current machine in their relation 
to each other, but the commutator is separate from the 
armature and may be situated any distance from it. The 
brushes on the commutator are supplied with single-phase 
alternating-current and they are revolved, either by 
hand or by a small motor, thus producing a revolving and 
pulsating field in the armature. The rotor consists of a drum 
with one short-circuited coil on it. This coil keeps step 
with the brushes as they revolve. The action of the motor 
is practically the same as that of a transformer, so that 
when the brushes are stopped the current supplied to them 
will be very small, being only the magnetizing current. 
The amount of torque developed at starting will vary 
with the load ; the speed will be independent of the speed 
of the generator and will depend solely on the speed of the 
brushes. The efficiency is slightly lower than that of 
polvphase motors and the power-factor is higher. 

This motor would be very suitable for a steering engine, 
since it has the advantage that when the brushes stop 
rotating the motor becomes a generator, giving a very 
powerful braking action that is obtained in direct-current 
machines only at the expense of considerable complications. 
For turret work it would be an ideal form of motor, as it 
would be equivalent to hand trainingand elevating without 
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receive favourable consideration, horse-carts being used for 
local collection over short distances, the contents being 
transferred to special trailer or motor-equipped cars for 
through transit. A similar point of view might profitably be 
adopted in localities where building operations are in pro- 
gress on a large scale. Oftentimes the amount of excavation 
rendered necessary is very considerable, and the contractor 
has to face the problem of the removal of the soil to a 
convenient dump. It should be possible for a tramway 
undertaking running in the vicinity of such work to arrange 
that during certain hours such waste material could be 
transferred to trailers and drawn electrically to a dump at 
an outer terminus, the cartage and labour being then 
restricted to the short distances between the tram-line and 
the dump and excavating point. Similarly, the transport 
of materials of construction during the night might be 
favourably considered. This poimt receives additional 
support from the fact that in many large towns contractors 
are bound by the local bye-laws to refrain from removing 
refuse from buildings erected in main strects during the 
busy hours, rendering night work and extra pay essential. 

Where a tramway runs out from an industrial centre into 
the country, as is now so often the case, it seems difficult 
to understand why the railway should have the monopoly 
of the milk service from the farm collecting depots to the 
dairies. A little organisation of this feature should in many 
cases convert the dead hours between three and five in the 
morning into at least a source of moderate revenue at very 
little trouble. In rural districts the conveyance of live stock 
such as sheep and cattle to the abattoirs should not be an 
insurmountable difficulty, and if the writer’s information 
is correct this has been done in Ireland. At any rate, the 
suggestion has within it an idea which, applied to local 
industries, in particular cases should lead to a good local 
transport service being established. Yet another phase of 
this branch of possible revenue may be mentioned. In every 
large city the newspaper offices are hard put to it to get 
their editions widely enough circulated in a short time to 
their local distributing centres. So much is this the case 
that many newspaper companies have established fleets of 
motor-car vans for the distribution of the papers, and it 
seems feasible to suppose that a supply system fed from a 
central power-house could effect such a distribution at a cost 
at least as favourable as that of special motor-cars, taking 
into account that at other times of the day the plant 1n the 
electric system is being used for other purposes. 

The small tradesman has hardly been sufficiently catered 
for on a good many tramway systems. The number of 
parcels sent out every day to the long distance customers 
of a trading firm in any city is enormous, and boys with 
baskets, hand carts and tricycles testify to the business 
done in this way. Some tramway undertakings allow their 
passengers to load up their parcels on the platforms of the 
cars without making any extra charge for the privilege, and 
this is frequently abused by the small tradesman sending a 
small boy on a penny car ride with, perhaps, half a dozen 
parcels for distribution which might be a legitimate source 
of revenue. This was recently found out by the Newcastle 
undertaking, which formerly allowed free transport of 
parcels accompanied by a passenger. When they made a 
charge for every parcel not actually carried by the passenger 
while riding in the car they found that the small boys with 
the big parcels represented enterprising tradesmen, and a 
good source of revenue was tapped as the charges made 
were recognised as being reasonable having regard to the 
trouble given. Some extension of this principle might be 
possible in some cases. If certain cars known as parcels cars, 
were run at convenient intervals over the routes leading to 
the suburbs it is probable that tradesmen might be glad to 
utilise these for the despatch of their parcels in charge of a 
boy, not only because of the cheapness of the method, but 
because it would give them a means of argument with the 
customer who wants her parcels delivered '' at once.” 

There are certain functions which might render a tramway 
service still more useful to the community at large, which 
may or may not bring in increased revenue to the under- 
taking, but which, by meeting a need, place the undertaking 
in good favour with the public. This is a point which has 
only recently been appreciated, but which 1s at the base of 
successful advertisement. For example, until recently the 
erection of shelters for the use of intending passengers was 
looked upon as an unnecessary luxury, but where the 
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‘method has been tried. as, for example, at Bristol (where, 


by the way, the undertaking is in the hands of a private 
company shrewdly alive to its own interests and not a 
municipality who might be charged with wasting money on 
useless refinements) it has been much appreciated and very 
successful. Another instance is in connection with postal 
arrangements. In outlying districts it sometimes becomes 
important to get a letter off at a late hour at night, and on 
some systems, as, for example, on the Bexley Heath 
tramways, the idea has been adopted of attaching a small 
letter box to the last car running every night except 
Saturday and Sunday into Woolwich, where the letters so 
collected are posted. The box in that instance was 24 in. 
by 13 in. by 74 in. During the first week the number of 
letters posted was discouraging, as the arrangement was 
not widely known, but before long public appreciation was 
roused, and there was a considerable growth, requiring the 
provision of a larger box. It is a good thing for a tramway 
undertaking to keep on good terms with a municipality : 
where the Corporation owns the trams this 1s easy, but even 
when the case is otherwise an amicable spirit can be culti- 
vated by useful services in which the car system can be 
utilised, such as that of road watering. An electrically- 
propelled road-spraving machine can be sometimes utilised 
not only for laying dust but discord. 

At the risk of appearing to be lacking in caution, the 
writer would, in conclusion, make one other suggestion 
which might be very useful in business ‘and industrial centres 
with a little working out of detail. The synchronisation of 
public and private time-pieces is becoming more and more 
recognised as a necessity. The variation in the indications 
of public clocks, for example, is well known to be most 
inconvenient, while a prime essential in the conduct of 
business is accurate time-keeping. Mr. Charles Furness, the 
enterprising Borough Electrical Engineer and Tramways 
Manager of Blackpool, has set out a proposition for muni- 
cipal time service for that Corporation, which should be 
considered by all such bodies. In it, Greenwich time would 
be signalled daily, bv arrangement with the Postmaster- 
General, to a master clock, fixed inside the town hall. This 
master clock would then electrically control from 50 to 100 
public and private clocks fixed in different parts of the 
borough, each clock receiving electric impulses every half 
minute, which would indicate the standard Greenwich time 
on 50 to 100 dials at the same moment, and thus maintain 
uniform time wherever these electric dials are situated, also 
synchronous with Greenwich, reliable and consistent in 
accuracy. The travelling public using the tramways would 
be able to obtain at all the principal squares, open spaces 
and tram termini, the correct time of the day. The system 
would be easily capable of extension to all the other public 
clock positions where different time ts now indicated, and 
also the principal places of amusement, piers and hotels at 
Blackpool, where the electric signal cable was in close 
proximity. Mr. Furness believed that if the Corporation 
instituted a municipal time service, and fixed a reasonable 
charge per dial for the daily service, many would avail 
themselves of the Greenwich time in preference to hand- 
wound and independent time setting, as electric time- 
keeping is far away the most reliable, being able to give 
synchronous time without difficulty, through miles of line. 
and working from one to 500 clocks if necessary. There is 
at Blackpool a considerable mileage of underground pilot 
cable which would assist greatly in the scheme of municipal 
time service. The idea is not novel or experimental, but is 
at work in manv large public buildings. It has not, up to 
the time of writing, been generally taken up on the lines of 
a municipal time service, to the extent suggested by. 
Furness, but granted way-leaves where the signal cable: 
to pass over private property there is no reason why. os 
a system should not be capable of general extensietial 
modification may be suggested for use where thepa sii 
spare cables available as at Blackpool. Clocks coulddi 
of 24-hour accuracy fitted with an electric aii 
current hand-setting arrangement connected dad 
way system. So long as direct current was ape 
the time setting attachments would be inggi 
at an hour in the early morning, say 2 a Mis 
were running, the direct current were dd 
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any of the disadvantages of the latter. It would also have 
the advantage that it could be operated by direct current 
from storage batteries if these were installed in the turrets 
for an auxiliary power supply. If used in this way there 
would be two coils on the rotor, and the second one would 
be short-circuited only when using direct current. The 
storage batteries would be charged from the power circuit 
through a mercury-arc rectifier. This motor could be used 
on three-phase mains without any difficulty. 


THE WIRING. 


Next consider the wiring of the ship. There are the power 
and light mains with the branches tapped off from them. 
The following smaller lines are also energised by generator 
voltage :— 

General-alarm gongs. 

Cease-firing gongs. 

Helm angle indicator. 

Steering telegraph. 

Engine-revolution telegraphs. 

Steering emergency signal. 

Course indicator. 

Ammunition-hoist indicator. 
Electric-whistle operator. 

Anchor handling and boat hour gongs. 
Range and deflection instruments. 
Spotters’ infurmation circuit. 
Sub-operator’s information circuit. 
Bells and buzzers for salvo firing. 
Gyro indicators. 

Torpedo-firing circuit. 

Water-tight oor signals. 
Howlers. 

Tne following lines are energised by motor-gencraturs :— 
Interior communication motor-generators. 
Call bells for voice tubes and state-rooms. 
Fuel-oil tank indicators. 

Fire-alarm system. 
Fire-room and engine-room telephone call bells. 
Magazine temperature indicators. 
Refrigerator-room temperature indicators. 
Telephone motor-generators. 
Telephone circuits. 
Ship's telephones. 
Fire-control telephones. 
Manceuvring circuit. 
Fire-room and engine-room circuit. 
ioi motor-generators. 

et danger-zone circuit. 
Turret-tell-tale circuit. 
Gun-firing and sight-lighting circuit. 
Gyro-compass circuit. 
Shafts furnish power. 
Shalt-revolution-indicator circuit. 

As arranged on the new ships, these circuits all lead to a 
central switchboard. 


ADVANTAGES OF ALTERNATING CURRENT. 

For all these circuits except one alternating current is 
suitable ; in a number of cases it is necessary and is already 
in use, as shown by some of the motor-generator sets. 
For the telephone circuit alternating-current is not suitable, 
and a motor generator supplying direct current could be 
used as at present. A better plan, however, would be to 
use duplicate storage batteries, using these alternately, 
and charging them by means of a mercury-arc rectifier ; 
a battery is more suitable for telephone work as it has no 
scratching of brushes or hammering noises to transmit 
to the telephone. For the wireless sets a frequency changer 
would have to be used, for, although alternating current is 
used for this work, the commercial frequency of 60 is found 
to be not so efficient as a frequency of 500. For the search- 
lights, alternating current would be used, but it would be 
transformed to the proper voltage instead of using a very 
large and wasteful rheostat, as is done at present; a 
constant-current transformer would be used for this 
purpose. The lighting circuit of the ship would be wired 
as a single-phase circuit. 

In looking over the ship's complete installation, it will 
be noticed that a great variety of voltages exist, requiring 
a great number of motor-generators ; also that alternating 
current is at present used in a number of cases; and 
also that, on account of the desirability of suitably locating 
the motor-generators, it becomes necessary to make all 
circuits extend practically throughout the ship. If alter- 
nating current were substituted, all these motor-generators 
could be replaced by transformers, which, on account of 
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their small size and reliability, could be placed wherever 
it is necessary to run a circuit. Thus many of the circuits 
could be localised, doing away with much wiring; also, 
if it should become desirable to add new circuits this could 
be done very readily and without installing motor-generator 
Bets. The first cost and cost of upkeep would be reduced 
and the care necessary for maintenance would be much 
less; by removing a great many of the small circuits a 
fruitful source of grounds would also be removed. The 
generators themselves would be simpler and cheaper 
machines if of the alternating type; they would also be 
especially suited to the turbine drive and less liable to most 
troubles generally than the direct-current generator. 

In the case of the motors, the advantage is still more pro- 
nounced ; while having an efficiency equal to or better than 
a direct-current motor, the induction motor is more compact, 
requires much less attention, costs less for maintenance, 
and is far less liable to break down. Some minor advantages 
of alternating current are: less trouble with switches on 
account of arcing and burning, non-magnetic leads, less 
corrosive effect, more reliable circuit-breakers, and less 
danger of installation breakdowns resulting from circuit- 
breaker operation. 

To sum up the advantages of the alternating-current 
system, it seems to be cheaper, simpler, more reliable and 
to require less care and attention. 


Alternating Current 


Calculations. 
(Continued from page 132.) 


Section [X.—Resistance, Induction and Capacity. 


It has previously been shown that when a circuit con- 
taining inductance or capacity in series with a resistance 
is traversed by a sinusoidal current a reactive-E.M.F. is 
set up between the terminals of the coil or condensers 
which is in quadrature with the current, and since many 
circuits in practice contain both inductance and capacity 
in series with resistance it is necessary to determine whether 
these E.M.F.'s coincide or are in opposition with respect 
to their phase relations with the current. 

In the case of a coil of inductance L the E.M.F. of self- 
induction, E}, set up at the constant t is given by 


Ej = — p etapa eee sare Saat (1) 


d (Tmax sin w t) 
dt 


—L x Ina cos wt 
= —wLI,,, sin ( w t) 


therefore the maximum value of Ej is given by eL Imaz 
consequently the virtual value of the E.M.F. of self- 
induction is 


ues 


Ei = —oLI. 

Equation (2) indicates that the E.M.F. of self-induction 
set up lags 90° behind the current inducing it ; consequently 
the reactive-E.M.F., E, required to neutralise Ej, and 
which is supplied by the generator, is + w LI with a phase 
relation of 90? in front of the current. | 

In the case of à condenser of capacity K, the charging 
current I, is at any instant given by 


(Ema: Sin w t) 
dt 


= Kw Enma cos wt 


= w K Ema C08 ( 


=Kd 


7" 

" + wt) 
The maximum value of the current is therefore 

w K Ema: consequently the virtual value of the current is 


Ix = wK E. 
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It will be noted that equations (2) and (4) are similar, 
but that the quantities, current and pressure are inter- 
changed, indicating the reciprocal character of capacity 
and inductance. It must also be noticed that from equation 
(4) the current lags 90° behind the pressure set up, or in 
other words the pressure set up is in advance of the current, 
so that the reactive-E.M.F. which has to be supplied by 
the generator lags 90° behind the pressure. The reactive- 
E.M.F. of inductance thus opposes the capacity reactive- 
E.M.F., and each is in quadrature with the current. It 
is therefore clear that the pressure E applied to a circuit 
containing resistance, inductance and capacity may be 
divided into three components, E, in phase with the 
current, and which may be termed the power-E.M.F. since 
resistance is overcome, the reactance-E.M.F., E,, of self- 
induction 90° in advance of the current, and the reactance- 
E.M.F., Ex, of capacity lagging 90° behind the current. 
These are shown graphically in Fig. 1 by the vectors, OE,, 
OE, and OE; respectively. 


|-----Ep---x-- - É xA 
WWw-2903320224 L- 


The magnitude of the impressed E.M.F., E, required to 
send a current I through the circuit represented in the 
upper part of Fig. 1 may be found as follows :— 


since E, = wLI 


and E, -k 


-— 
— 


; I 
the resultant of E, and E, is given by (oLI — x) which 
is denoted by the length E, E, in Fig. 1, whilst the re- 

x) is given by the diagonal 
o 
OE; according to the principles of the parallelogram law. 


OE is the vector denoting the required impressed E.M.F., 
E, and from the geometry of the figure we have 


(OE)? = (OE, + (OE, — OE,)* 
or E? = E+ (E, — Ex)? 


sultant of E, and G LI — 


= Į? R? + («LI — =)" 
= ER + (1—7) AEE EE (5) 


TRETEN TREE (6) 
RII) 


The angle 0 in Fig. 1 gives the phase angle between the 
current and the impressed E.M.F., and in the case shown 
the current lags 0 degrees behind the impressed pressure. 


and I 


Should exceed w L then the resulting current will be 


w 


in advance of the impressed pressure and will lead by an 
angle 0. The magnitude of 6 is given by 


aL —— 
tandé = A ) 39^ 
R 


oK 


in phase with the impressed pressure. 


When oL = 0 is zero, and the resulting current is 
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EXAMPLE 1.—A resistance of 100 ohms, an inductance of 
2 henries and a capacity of 1:25 microfarads, are all put 
in series between the terminals of an alternating supply of 
a frequency of 80 periods per second, at an electromotive 
force of 1,000 virtual volts. Find the current and power- 
factor, also the voltages across the terminals of the capacity 
and of the inductance. 


Substituting the given values in equation 4, we have 


el = 
= VI +f... —]l E 
(3 x 2 — 503 x 1-25 x m) 
since o = Jaf = 2x & x 80 = 503 approx. 
"E ORENSE 
" "4/100? 4-.(1006 — 1590-45)? 
1000 1000 


v 351550  092:9 
= 1:68 amperes. 
The respective components of the impressed E.M.F. are 
as follows: 
E, 
E, 


IR = 1:68 x 100 = 168 volts — 
eLI = 503x 2x 1:68 = 1690 volts 


I 1:68 x 109 
Ex Ud = 503 x 1-25 = 2672 volts. 
Since E, > E, the current leads upon the impressed 
pressure E with an angle 6, such that 
E,— E, 2672—1690 
Tan 6 = EB = —168 


th i 


168 
and 6 = 80° 17' 30” (from tables) 
and Cos @ = 0-16863 (from tables) 
(od eres eee soif 
Note Cos = = 1907 
EXAMPLE 2.—I/, in the previous example, the frequency 
had been 100 periods per second, how would the current and 
power-factor have been affected, other conditions remaining 
the same ? l 


In this case 


i 1000 m 
—-M 1007.71 108 2 
Mosi (628 x2 —is 125 
1000 1000 
^ Vio +179 ———— 10158 
= 9-82 amperes. 
Thus by increasing the frequency by 20% the current 


is increased 584-594. As regards power-factor we have 
E, = IR -9:82 x 100 
= 982 volts 


= 0:982 
EXAMPLE 3.—What pressure will be required to send a 
current of 5 amperes through a circuit consisting of a re- 
sistance of 125 ohms, an inductance of 0-75 henry and a 
condenser of 19:5 microfarads, connected. in senes, tf the 
frequency of the supply pressure is 49 periods per second ? 
The component pressures are in this case 
E, = IR =5 x 125 = 625 volts 
22 
E, = LI - (2x7: x 49) x 0-75 x 5 
= 308 x 0-75 x 5 = 1155 volts 
110° — 5x10" 
Ex = Ku | 1308x 125 
1296 volts 


Now E? = Ep? + (E, — Ex)? 
= (625)? 4- (1996 — 1155)? 
= (625)? + (141)? 
and E = V/390625 + 19881 


= 640 volts 
(To_be continued.) 
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Technical Problems 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QvEsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Answers.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 


Question No. 1257.—Tin requires a higher fusing current 
than lead. An alloy of one tin and two lead fuses 
with a lower current than lead. Explain why this is, 


and make reference to the melting temperatures ; also , 


explain what are the most suitable proprotions for 
soldering trolley wires, cables and armatures.—J. B. 


ANSWERS. 
Question No. 1256.—It is desired to alter an existing 


dynamo, 6-pole, 410 kw., 500 volts, 400 r.p.m., shunt- : 
wound, at present working on two-wire system, to be | 


suitable for use on three-wire system. The out-of- 
balance current to be about 20% to 30% of normal 


full load. Please state best method of doing this, and | 


if static balancer method is proposed, the considera- 
tions which govern the choice of the number of phases 
of the balancer and the exact points at which tbe 
armature should be tapped. Also state maximum 
out-of-balance load that can be satisfactorily handled 
by this method.—* Kol.” 


Answer to Question No. 1256. (awarded 105s.).— The static 
balancer will be the best arrangement if a rotating balancer 
is obj2cted to, therefore we will consider the necessary 
alterations. The principle of the static balancer 1s to 
connect parts of the armature winding through choking 
coils, these coils being so joined to the neutral of the three- 
wire supply mains that any out of balance current can find 
its way back to the armature. The greater the number of 
connecting points to the armature winding, the better the 
distribution and the less the heating due to out of balance 
current. On the score of complication, too, many points 
of connection are undesirable. Another matter requiring 
careful consilerat on is, that unless neutralising windings 
are employ^d the out of balance current will so load up the 
choking coils that a much greater magnetising current will 
be drawn from the armature. Thus it will be seen that 
there are several conditions to be met. We want choking 


coils working at a density of 4,000-7.000 lines per square - 
centimetre, winding of sufficient area to carry out of 
balance and magnetising currents without undue loss and | 


and their Solution. 


heating. and if possible an arrangement of windings such 
that the out of balance current may have its magnetising 
effects neutralised. 

A single, two, or a three-phase balancer can be employed. 
Fig. 1 shows a two-phase arrangement; two single-phase 
balancers are proposed with the idea of simplifying the 
connections and for convenience in repairs. Connections 
lip ede armature winding and the four slip rings are given 
in Fig. 2. 

Question says out of balance current to be 30% of full 
load ; this will be 


110 x 1000 
500 1300 
This out of balance current will return to the armature by 
way of the four choking coils; therefore each coil will 
carry 246 + 4 = 61/5, say 60 amperes. 
If we allow a current density in the copper of 1,000 
amperes per square inch, the area of conduction will have 
to be 


ES 246 amperes. 


60 

1000 

| No. 2 standard wire gauge, which is ‘276 inches in 

diameter, has approximately this area ; when double cotton 
covered its diameter will be :301 inch. 

, Each of the single-phase chokers will have an alternating 

E.M.F. of 500 x °707 across its terminals, while the period- 

icity will be $ 


= ‘06 sq. in. 


| 120 — 
| Suppose we take B (density of lines in core) as 5,000 per 
centimetre ; permeability («) will then = 2840. 


where N = number of turns 
— grea 1n c.m. 
l= mean magnetic length in c.m. 


Inductance in henrys =L = 4 7p NS 10? 
| 


If core has an area of 144 sq. c.m. with an overall length 
of 51 c.m., we shall be able to get 100 turns on each leg— 
200 for each balancer. Mean magnetic length will be about 
130 c.m. 

29 


thenL = 4 xX 2840 x 
| = 1°58 

| The magnetising current can be found from 
| v 

us = 2 Tow L 


| 500 x "07x 7 


(200 144 


IO EE Scr 


= 1°78 amperes. 
In order to neutralise as far as possible magnetic effects 
|, due to out of balance current the actual connections 
of windings on cores may be as per Fig. 3. The 


i 
i 
I 
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above is but a suggested method mainly to give an 
idea as to lines of procedure. The two single-phase 
choking coils could be connected up as a two- 
phase system with the advantage that there would be a 
lower impressed voltage on the coils. Or a three-phase 
balancer might be employed; with the latter, however, 
complicated windings are required in order to neutralise 
magnetisation of cores due to out of balance current. 
Unless provision for such neutralisation is made, excessive 


EROM SL/P RINGS 


TO NEW 7/4. 
Fria. 3. 


currents flow from the armature through the choking coils ; 
these currents increase the losses and have a bad effect on 
the regulation. With the conductor calculated for 1,000 
amperes per square inch there will be rather more than 
1°5 volts lost in windings of choking coils; it might be 
considered an improvement to use a larger conductor and 
so reduce this drop. Alternative schemes have not been 
given for fear of taking up too much space.—'* M. M." 

Answer to Question 1256 (awarded 5s.).—Probably the 
easiest and most efficient method of balancing “ Koils " 
three-wire system would be by means of the C.M.B. con- 
verter. 

This machine consists of & single-field motor generator 
with a ring-wound armature; one commutator, and one 
set of brush gear, and it is consequently cheaper than any 
other form of continuous current balancer. 

The efficiency of this balancer is far higher than that of 
other forms of continuous current balancers, and would 


To Main Gen. 
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be about 92 or 93% for the 50 kw. machine required by 
“ Koil,” or about 595, more than can be obtained from 
double machine balancers. The machine also balances very 
accurately. 

The chief advantages of the above machine are :— 

High efficiency. 

Small cost. 

Small floor space required. 

Accurate balancing at all loads. 

Small wear and tear and absolute reliability. 

À pamphlet fully describing this machine may be obtained 
from its manufacturers, Messrs. Crompton & Company. 

THE Static BALANCER. 

The static balancer method of balancing three-wire 
systems is not, as a rule, the most satisfactory. 

It would certainly not be advisable to use one with 
“ Koils " machine unless he already has slip-rings fitted, 
as the cost of fitting slip-rings and tapping the armature 
would add considerably to the cost of the balancer. 

The series windings of the generator would also have to 
be split, half being put in series with the positive side and 
half in series with the negative side. 

The balancing is inferior to that of continuous current 
balancers, and the unequal distribution of the currents in 
the armature circuits of the generator makes the armature 
reaction fluctuate, sometimes causing the lights to flicker. 

This defect, however, becomes less the greater the 
number of phases in the balancer, but commercially it is 
not advisable to go above three phases owing to increased 
cost of manufacture. 

It is, therefore, usual to put in a three-phase balancer. 

The tappings from the armature of the generator are 
taken in the same way as from the armature of a rotary 
converter. 


C «C, 


The balancer can be designed to deal with whatever out 
of balance is required, but the out of balance for a given 
svstem is limited by the capacity of the generator. 

It would be inadvisable to go to an out of balance current 
of much more than 30% of the main current owing to the 
fluctuations of the currents in the armature circuits of the 
main becoming greater and possibly causing a slight flicker 
on the lamps.—“ F.” 


UNIVERSITY INTELLIGENCE. 


In the Faculty of Engineering at University College 
an entrance scholarship of the value of 120 guineas, insti- 
tuted bv a Fellow of the College, will be competed for 
in September next. Candidates must have passed the 
University of London Matriculation, or an examination 
accepted in lieu thereof. l "—- 

The postgraduate courses for next session will include 
a course by Mr. F. Bacon on “ The Photomicrographic 
Study of Metals”; a course by Mr. A. R. Low on " The 
Design and Calculation of Aeroplanes”; a course by 
Mr. W. J. Goudie on * Steam Turbines " ; and a course by 
Mr. H. P. Philpot on * Some Modern Methods in the Design 


of Structures." 


A railless electric road line connecting the towns of 
Murau, Aussee, Neustadt, Meedl and Muglitz is to be 
established to correct the defective communication hitherto 
existing between these places. There is a power station at 
Muglitz to supply, the necessary current. 
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SCOTTISH NOTES. 


The Aberdeen Tramways—A Good Record— 
Analysis of the Year's Working. 


The accounts of the Aberdeen tramways undertaking 
have been awaited tliis year with a good deal of interest. 
It is eminently satisfactory to be able to state that the 
year's working to May 31 shows a gross profit of £33,795 
and a net surplus of just on £17,500, after £16,337 has been 
allocated to capital charges. 

Mr. Stuart Pilcher, the general manager, states that the 
total revenue for the year constitutes a record. It amounted 
to £73,470 an increase of £2,349 on the revenue for the 
prene year, a noteworthy circumstance in view of the 
act that the total revenue for the tramways was practically 
stationary for the previous four years. The increase is 
partly to be attributed to the weather, the winter having 
been exceptionally mild and there having been practically 
no snow or severe frost. The working expenses for the 
year were £39,674 17s. 6d., a decrease of £776 17s. 9d. 
from 1910. Cost of current showed a substantial decrease 
and there was a continued reduction in the amount used 
per car mile. On the other hand, the maintenance of the 
permanent way showed an increase, owing to the insertion 
of renewal plates into the rail joints. The balance for the 
renewal account of £17,458 12s. 8d. is the largest the 
tramways have as yet had, being £2,804 12s. 9d. more than 
last year’s balance. The renewal account at the end of 
May stood at £67,402, and the whole of this account is 
reserved for the purpose of renewing the rails as they wear 
out. The renewal plates which are now being inserted at 
the rail joints are likely to substantially lengthen the life 
of the rails, and as these renewal plates are being paid for 
out of the maintenance account, the renewal account will 
be very much strengthened. 

The Corporation have now worked the tramways for 12 
years, and on the basis of the rails lasting an average of 
15 years, the renewal account should then stand at £77,000. 
The department would then be able to replace all the parts 
of the permanent way as they wore out. From this it will 
be seen that the renewal account is still £10,000 short, but 
in another year they will have the required amount. Mr. 
Pilcher observes that the department would require to lay 
aside each year for track renewal at least £10,500 and they 
would in future be able to lay aside considerably more 
than this amount. From this it will be seen that the de- 
partment is in a very healthy financial condition. 

With regard to receipts the report says the Beach route 
was the only one which showed a decrease, and most of this 
decrease took place in August, 1910, owing to the increased 
receipts which were obtained on the occasion of the visit 
of the Fleet in the previous year. The rest of the routes 
showed a gradual increase, the percentage of increase to 
the total being very similar. The Woodside route again 
showed an increase, but the receipts were still £541 lower 
than they were in the year 1904-5. During the year 18,180 
extra miles were run on the Mannofield route, 15,912 extra 
miles on the Circular route, and 3,097 extra miles on the 
Woodside route. The Town Council on October 1, 1910, 
introduced 16 additional balfpenny stages, all of which 
were under 740 yards in length. In the estimate for the 
year Mr. Pilcher made no allowance for either an increase 
or decrease in receipts from the halfpenny fares. On some 
stages money had been gained, on others it had been lost, 
but Mr. Pilcher does not think that the Town Council 
should consider that the increased receipts and profits for 
this year were due in any measure to these fares, because 
the relation between the total value of these new fares on 
the respective routes and the increased receipts was prac- 
tically nil. He believes that the Town Council were well 
advised in restricting the distance of the halfpenny stage 
to 740 yards, and he is convinced that any extension of 
this distance would have a directly adverse effect on the 
revenue from the penny fares. 

During the year a total of 1,870,464 units were used on 
a mileage of 1,619,503, a decrease from 1910 of 3,810 units 


Electrical Progress at Home and Abroad. 


on an increased mileage of 34,366. The cost of the electrical 
energy had decreased £1,994 12s. 6d. for the year, due to a 
reduction in the price of electricity. The average cost per 
unit, including the rebate for the year, was -83d., as com- 
pared with 1-08d. for the previous year. In addition to 
this, the current consumed per car mile was still further 
reduced from 1:182 last year to 1:155 this year. They had 
been successful in maintaining the figures for low current 
consumption, which were obtained in previous years, bv 
means of instruction to motor-men and by the use of 
ampere hour meters. 

The total cost of car repairs for the year was £2,517, as 
compared with £2,553. The cars are being kept in a 
thoroughly efficient state of repair. During the year 21 
cars were rewheeled, 7 broken axles replaced, 50 armatures 
repaired (8 rewound), 10 fields replaced, and 14 cars re- 
painted. The cost of painting the cars is likely to increase, 
as each car which is fitted with a top cover means additional 
expense in painting. The maintenance and repair of the 
overhead equipment was placed under Mr. Pilcher's con- 
trol on June 1, 1910. Extensive repairs have been carried 
out on the Woodside route during this year. In renewing 
trolley wire as it wears out, grooved wire is being sub- 
stituted for round. The average cost of the overhead 
electrical equipment for the three previous years was 
£104, and the cost for the year 1910-11 was £485, a decrease 
of £219. Plant showed an increase during the year, which 
was mainly due to the Tower motor wagon used in con- 
nection witb the overhead equipment having been 
thoroughly overhauled and parts of the engine renewed. 

This is the second consecutive year in which there have 
been no fatal accidents in connection with the operation 
of the cars. Mr. Pilcher observes that the motormen are 
to be highly commended for the careful running of the cars. 
The speed of the cars had the general manager’s attention 
during the year, and the d on two of the routes has 
been increased. He thinks the time has now come for the 
Corporation to apply to the Board of Trade for the speed 
limit to be raised, as in some streets the cars are limited to 
a pace which 18 much too slow. During the year the portion 
of the track in Union-street between Castle-street and 
Bridge-street showed signs of wear, and the committee, 
on the recommendation of the burgh surveyor had inserted 
renewal plates over this portion of the track at a cost of 
£490 17s. 4d. The number of passenger cars is now 71 ; 
car mileage, 1,619,503-2; total number of passengers 
carried, 18,027,584 ; income per car mile, 10:89d. ; working 
expenses per car mile, 5-88d.; working expenses percen- 
tage of income, 54:00; interest and sinking fund, etc., 
percentage of income, 22-24; net balance percentage of 
income, 23-76. 


The Glasgow Tramways. 


Last week's meeting of the Corporation witnessed a 
reversal of the principle adopted last year of applying the 
tramway surplus to the rehef of rates. The voting was 
29 against 25, so that it will be seen that opinion on the 
matter 1s still more or less in a state of flux, and it would 
seem that about one-third of the members of the Council 
refrained from voting. It was only by a narrow margin 
that the Council last year reversed the policy which it had 
so long supported and its action then was manifestlv 
unpopular for it was followed by many resolutions of pro- 
test on the part of various Ward Committees. 

At last week's meeting, over which the Lord Provost, 
Sir Archibald McInnes Shaw, presided, the Treasurer, Mr. 
Graham moved the adoption of the minutes of the Finance 
Committee, which included the recommendation that out 
of the net free surplus, amounting to £55,912, accruing on 
the Common Good accounts for the vear to May 31, 1911, 
a sum of £44,000 be voted by the Corporation as a grant 
in relief of the assessment (which is wholly payable bv 
occupiers of heritages in the citv of a rental or annual 
value of £4 and upwards) falling to be levied by the Cor- 
poration for the current year for the purposes of the 
Glasgow Parks Acts, 1878 to 1909 ; land that the balance 
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of £11,912 be devoted to the furtherance of schemes, to be 
approved by the Corporation, for improving the amenity 
of the poorer districts of the city. Mr. Graham urged that 
this surplus, although derived from the tramways, was not 
a part of the tramways, but was part and parcel of the 
Common Good, and could be disposed of by the Corporation 
for any purpose they thought was of advantage to the 
city and for the reduction of the rates. He recalled the 
opinion of Parliament on the question, mentioning that 
the House of Lords Committee had decided that the tram- 
ways were and always had been part and parcel of the 
Common Good of the city, so that instead of their having 
a Common Good of £520,000 they had a Common Good 
worth, in his opinion, about £5,000,000. Personally he did 
not think that the Corporation of any city were wise in 
taking the surplus out of their gas, water, electricity, or 
markets undertakings for the reduction of rates, because 
onlv a limited number of people contributed to those profits. 
That principle, he said, was wrong, because they could 
budget vear bv year for the exact amount of money re- 
quired to carry on their gas, water, electricity, or markets 
undertakings, but they could not budget in the same way 
for the tramways, and, that being so, and the tramways 
being part of the Common Good, whatever surplus thev 
might have from the undertaking might justly be devoted 
to the reduction of the rates. Some of the strongest op- 
ponents of the proposal last year committed themselves to 
the principle by the way they appropriated a sum from 
the gas undertaking to make up the deficiency on the 
telephones. 

Mr. Willock opposed the recommendation and Mr. Cosh 
supported him in this attitude, holding that if the whole 
surplus was applied to the scheme to which it was proposed 
to put the £12,000 that would have met with the appro- 
bation of the citizens. Going on to refer to the advantage 
the larger ratepayer would reap from the application of 
the £44,000 to the reduction of the rates he pointed out 
that for every £1,000 applied for that purpose they handed 
out to Treasurer Graham's friends in the Exchange Ward 
£100. The exact percentage that would go to the Exchange 
Ward was 9:749. Bailie Macmillan said that those who 
objected to the contribution from the Common Good 
going to the relief of the park rate were quite unanimous 
in their arguments that the money should be spent in re- 
moving slums and building bridges. The money for im- 
provements of those descriptions was provided by rates 
paid bv owners and occupiers, and he objected to any 
proportion from the Common Good being applied to the 
relief of owners. The occupiers should obtain the full 
benefit. In the end, after a lively discussion an amendment 
to the effect that the full surplus be retained for the purpose 
of acquiring and removing buildings in congested areas of 
the city, was carried by a majority of 29 to 25. 


GERMAN NOTES. 


Telephone Extensions—New Developments—The 
Tramway Traffic. 

Telephonic communication throughout Germany has 
been so enormously extended during the present year 
that all the chief towns and villages have overhead wire 
connection. Besides this there are many telephone wires 
along the railways, in some cases attached to already 
existing telegraph poles, while special masts have also 
been provided. These methods of conveying telephonic 
messages are now practically exhausted, and it is con- 
templated to construct cables of many wires each, provided 
with Pupin coils. An experimental telephone cable of 
this kind is to be laid between Berlin and Madgeburg, and 
if successful it will be extended to Hannover and through 
the industrial district of Rhenish Westphalia. It will contain 
50 twin cords which can be connected in pairs with another 
circuit, so as to get 75 connections. The cables are to be 
laid underground. 

German Electric Tram Traffic. 

During twelve months 1909-10 907 milion pas- 
sengers were carried in Cologne. With a population of 
570,000 this works out at 159 tram trips per head per 
annum. In Leipzig. with a population of 683,000 the 
number of trips was practically the same, 158. In Bremen, 
however, with 256,000 inhabitants, the number of tram 
journeys per head per annum was only 117. 


Vienna Tramways. 

Our cousins in Vienna have at last made up their minds 
to a comprehensive scheme for electrifying al] the tramways 
in the city, and for adding new tramways, also worked by 
electricity. The latter important development will take 
the form of underground lines. A company is in course of 
formation for providing the power, and the already existing 
lines will be transferred to it without charge, but the 
company must carry out the works at its own expense, and 
eventually in the case of success pay a certain contribution 
to the city. The committee which has charge of the arrange- 
ments is prepared to receive any applications for contracts. 
The amount of money involved in the conversion and 
extension is, of course, not yet exactly known, but it 
must be at least 120 million k. (five millions sterling). 
The committee has made exhaustive researches and has 
decided on extensive electrification. At the same time 
the suburban lines between Heiligen and Huttendorf, and 
one or two other small branch lines used mainly for goods 
traffic will continue to be worked by steam locomotives. 


UNITED STATES. 


The National Electric Contractors’ Association— 
A Three-Days’ Session—Remarkable 
Record of Progress. 


Members of your flourishing National Electrical Con- 
tractors’ Association in Great Britain, whose progress has 
been watched with great interest on this side of the Atlantic, 
will doubtless be interested in the proceedings at the 
eleventh annual meeting of the National Electrical Con- 
tractors’ Association of the United States. The session 
occupied three days, the place of meeting was Niagara 
Falls, and the gathering was the largest and most notable 
in the history of the organisation. The Association was 
formed in Buffalo in the summer of 1901, though it had 
already made a beginning two years earlier in the form 
of local associations. The Buffalo meeting was attended 
by contractors from all over the country, and the in- 
auguration of the National Electrical Contractors’ 
Association of the United States was tremendously en- 
thusiastic. Since that time the organisation has grown 
steadily, and at the present moment has a membership 
greater than the most sanguine of its projectors anticipated. 
The association is representative of contractors in every 
part of the country, and the organisation has been of the 
greatest material benefit in raising the standard of the 
business, and has proved a bulwark of strength to the 
contractors in many of their relationships, both with the 
manufacturers of electrical apparatus, and the governing 
bodies of municipalities, where there has been any question 
of the rights of the contractors with respect to the wire 
inspection bureaus. The object of the Association is to 
formulate plans for the equitable carrying out of business 
in every quarter of the country. Within the past two or 
three years the membership has grown very rapidly, 
and now totals 1,000 members. Like your own Association, 
one of the important features of the association work is the 
publication of “ The National Electrical Contractor," a 
monthly journal devoted to the interests of the members 
of the association and the contractor in general. 


The Eleventh Session. 


The Niagara Falls meeting last week was marked by 
a very happy spirit of fraternity and co-operation between 
manufacturers, contractors and jobbers, and the whole 
proceedings indicated the establishment of thoroughly 
friendly and satisfactory relations between these repre- 
sentatives of the industry, a circumstance which was com- 
mented on by the President, Mr. Marshall Barnes, who 
said, amid cheers, that he hoped this convention would 
set a new mark with respect to establishing a closer com- 
munity of interest between the several elements which 
should work together in order that there might be a 
maximum of prosperity for all. 

Mr. Philip S. Dodd presented a paper on “ Co-operation 
in the Electrical Industry,” in the course of which he 
called attention to several notable examples of co-operation 
which were now being worked out, emphasised the necessity 
of the mutual working together of the central-station man 
and the contractor, urged the advantages of advertising 
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electrical apparatus and installation details in the local 
dailies and endorsed the idea of an “ electrical page," 
where all electrical advertising might be grouped and 
this advertising supplemented by reading matter which 
would further explain the advantages of using electrical 
apparatus. Quite recently the Department of Publicity 
of the National Electric Lamp Association. has been 
directing a campaign in 62 of the principal cities in this 
country, offering to supply the proper reading matter 
and in this way working up an active interest between 
the central station and the local daily in each of these 
cities. A correspondence course projected by the Shelby 
Electric Company, of Shelby, Ohio, consisting of a course 
in practical illumination of twelve lessons, four on show- 
window illumination and eight on store illumination, was 
described. The Shelby Company is also assisting the 
contractor to develop the lamp business bv carrying on a 
forty-weeks' campaign of advertising direct to the lamp 
buyer. 
The Contraetor as a Merchant. 


Mr. C. E. Whitehouse, New York City, in a paper on 
“The Contractor as a Merchant," analysed existing 
conditions of merchandise in relation to the electrical 
contractor and stronglv advocated the establishment of 
electrical stores where coinplete lines of supplies and 
fittings might be available with high-grade salesmen in 
charge to look after the needs of customers. 

. Much difference of opinion was manifested in the dis- 
cussion which followed, especially with reference to the 
advisability of contractors laying in an expensive supply 
of stores. While some urged that a full range of fittings 
and accessories was a very necessary and important 
adjunct to the contracting business, since it influenced a 
good deal of extra selling when customers were able to see 
and handle goods otherwise only illustrated in catalogues. 
Others appeared to have had an unfortunate experience 
in this direction, finding themselves loaded up with much 
dead stock. On the whole, the balance of opinion appeared 
to be that in existing conditions there was not sufficient 
margin of profit in the re-sale of electrical material for 
the contractor to devote much of his energy or capital 
to tbe establishment of sale-rooms. 

Mr. Arthur Williams, of the New York Edison Company, 
followed with a paper on ' The Relations between the 
Central Station and the Contractor," and after a business 
session for the election of officers the remainder of the 
session was devoted to social gatherings, trips to Niagara 
Falls, and visits to various plants and factories, including 
those of the National Storage Battery, in whose storage- 
battery cars the delegates made several interesting Journeys. 


Electricity in Mines. 

Organised some two years ago with a view to the special 
investigations of the conditions under which electricity 
is applied in mines, the United States Bureau of Mines 
has just issued a paper by Mr. H. H. Clark dealing with 


the investigations in the Pittsburg district which contains: 


much material of value to mining electrical engineers. 
One of the most important inquiries was one into the 
danger of gas ignition by the indicators of inclosed fuses, 
and the danger of gas ignition by incandescent lamps when 
broken in gaseous atmospheres. The preliminary investi- 
gation showed that certain sizes of incandescent lamps, 
when broken, ignite surrounding explosive mixtures of gas 
and air. The tests now under way will determine the factor 
of safety of such lamps as have not caused ignition in 
previous experiments. In making tests of incandescent 
lamps they are placed in & gas-tight receptacle filled with 
a mixture of gas and air combined in proportions most 
sensitive to ignition. The lamps are lighted and the fila- 
ments are brought into contact with the gaseous mixture 
in three ways, as follows: (a) By smashing the bulbs com- 
pletely, which brings the mixture in contact with broken 
filaments. (b) By snipping off the tips, which usually does 
not break the filaments, as the velocity of the entering gas 
is less than in (a). (c) By puncturing a small hole in the 
necks of the bulbs, which prevents the entering gas from 
impinging directly upon the filaments and therefore rarely 
breaks them. Such lamps as do not ignite the mixtures 
under normal conditions are further tested by increasing 
the temperature of their filaments until explosion follows 
the breaking of the lamps. A comparison of the excess 
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energy required in any case gives a good indication of the 
relative safety of the lamp. Explosion-proof switches and 
explosion-proof motors are tested in the same way, as the 
flame-proof quality of the casings is in eacb case the point 
at issue. In testing explosion-proof apparatus the casings 
are completely filled with various mixtures of gas and air 
and completely surrounded by a mixture of the same 
constituents combined in proportions most sensitive to 
ignition. The mixture within the casing is exploded by 
an electric spark, and the character and extent of the dis- 
charged flames, and their action upon the surrounding 
gas, are noted. 


Tests of Enclosed Fuses. 


As a part of the investigation of the causes of mine 
explosions, authorised by Congress in May, 1908, the 
Secretary of the Interior decided that a careful examination 
should be made of the various inclosed electric fuses used 
in mining operations with a view to determining how far 
these fuses, when installed for service in gaseous atmos- 
pheres, might be responsible for the occurrence of disasters. 
Beven manufacturers submitted samples of their fuses fcr 
test. All these made use of a fine wire which was burnt off 
when the fuse acted. The fuses tested were standard 
N. E. C. cartridge fuses of the indicator type, varying in 
size from 30 amperes, 250 volts, to 100 amperes, 600 volts. 
There are two elements of danger attending the action of 
such fuses in the presence of inflammable mixtures of gas 
and air, namely: (a) the action of the indicators located 
on the external surface of the shell; these, when the fuse 
acts, may, by giving out sparks or otherwise, ignite the 
explosive mixture; (b) the blowing of hot gas and jets of 
flame through the relief ports of the fuses by the energv 
released within the shell. The fuses were mounted in 
standard clips or holders and placed inside a gas-tight, 
boiler-iron box that measured 24 x 18 x 18 in. This box 
was provided with means for admitting any desired per- 
centage of gas. The electrical connections were so made 
that by throwing a single switch the full potential of 250 
or 600 volts was thrown directly across two fuses in series. 
The conclusions from the results of the tests are as follows : 


` (1) One or more sizes of all the brands of fuses tested 
: ignited the gas, although in varying degrees. Two brands 


ignited the gas but once ; three brands ignited it in more 
than 50% of the trials. (2) Tbe principal source of danger 
in fuses as they are now designed is the device for indi- 
cating whether or not a fuse has acted. (3) Danger from 
blowing at the relief ports will probably develop in some 
and possibly in all brands if tested with enough generating 
capacity. 


Electric Traction in Britain. 


Discussing the proceedings at the convention of the 
Tramways and Light Railways Association at Edinburgh, 
the “ Electric Railway Journal" observes that probably 
the most striking feature of these papers to the American 
reader is the fact that our British cousins are wrestling 
with the two subjects which from an engineering and 
operating standpoint are perhaps most prominent in city 
transportation on this side of the Atlantic, namely, the 
reduction of the weight of cars and the transfer problem. 
The latter has never reached the importance abroad which 
it has in this country, because of the general adoption 
there of the zone system of fare collection. A transfer 
ticket on nearly all of the European lines does not entitle 
the holder as in America to a long ride on any car for no 
additional expenditure. Instead, the fares are based, as 
a rule, upon the distance travelled, irrespective of how 
many cars are used, and when free transfers are given they 
are entirely within a zone and entitle the holder to a very 
short ride only—perhaps a half mile or less. Hence, there 
is little temptation for anyone to use them fraudulently, and 
they are much simpler in design than those emploved in 
this country. Nevertheless, there seem to be abuses which 
as yet it has been impossible entirely to correct. The 
problem of the lighter car in England centres largely 
about the double-deck car, which is almost exclusively a 
British institution. One of the convention papers indicates 
a sentiment in favour of the single-deck car, but a decided 
step in this direction is probably a long way off. But 
throughout Europe, as well as in America, there is a general 
desire to find the lightest car consistent with structural 
strength. 
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The Electrical Engineer. 


LONDON, August llth, 1911. 


ELECTRIC RAILWAY RESULTS. 


With the exception of the Central London, the electric 
railways of the Metropolis have had a very successful half- 
year; and even in the excepted case special circumstances 
have to be taken into account for which the railway itself — 
was in no sense responsible. Running as it does due east and 
west, almost exactly parallel with one of the most important 
of the motor omnibus routes, it has necessarily, during a 
season marked by exceptionally fine weather, had to 
encounter a quite abnormal amount of open-air competi- 
tion. It has also suffered from a very marked diminution 
in the number of visitors to the Exhibition at Shepherd’s 
Bush; the rival attractions at the Crystal Palace, and in a 
lesser degree, at the new Earl’s Court Exhibition, having 
diverted a considerable proportion of the traffic from this 
source enjoyed during the two preceding years. It has 
undoubtedly suffered also from its inability to take full 
advantage of the interchange traffic which has been so 
helpful in the case of other ‘lines, but in this respect the 
completion of the extensions to Ealing in'the west and 
to Liverpool Street in the east, will no doubt have a very 
stimulating effect upon the business of the line. The 
actual falling off in the passenger traflic of the six months 
as compared with the corresponding period of last year 
was 658,600, the total of passengers carried being 
20,006,300 as against 20,664,900, the proportionate decrease 
being thus 3:18 per cent. The receipts were £137,800 for 
the half- -year as compared with £146,600, but as working 
expenses showed the substantial decrease of £3,420 the net 
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decrease in revenue was only £4,810. Taking all the circum- 
stances into consideration, therefore, we may look forward 
to the future of the Central London, under its new manage- 
ment, with undiminished confidence. 


Coming next to the group now known as the London 
Electric Railway, which embraces the Baker Street and 
Waterloo, the Piccadilly and the Hampstead and Charing 
Cross tube lines, we find an increase in the passenger traffic 
of upwards of two-and-a-half millions, the figures having 
risen from 50,045,100 in the first half of 1910 to 52,548,400 
in the first half of 1911, the revenue having increased from 
£343,600 to £369,300. As a matter of fact the gain in 
passenger traffic is larger than the figures indicate, for 
prior to the amalgamation of the accounts, through pas- 
sengers were counted as one passenger on each of the lines 
traversed, whereas they are now counted once only. The 
largest increase in passenger traffic is again that of the 
District Railway, whose figures under this head have risen 
from 36,180,300 to 40,539,500, a jump of 4,359,200, while 
receipts have gone up from £280,500 to £306,400 in the 
half-year. The Metropolitan, though carrying a larger 
aggregate, namely, 51,430,900. only shows an increase of 
562,400, while receipts have risen in even smaller propor- 
tion from £313,100 to £318,700. Here, owing to severe 
competition, there is a substantial loss on the Hammer- 
smith and City line, but this loss is £2.343 less than in last 
half-year, and a material cheapening of season-ticket rates, 
especially for annual tickets, is likely to effect a still further 
reduction in this loss. On the other hand, there has been 
a big boom in building in the districts served bv the Harrow 
and Uxbridge lines, and the creation of good-class resi- 
dential districts, linked to the city by a well-managed and 
rapid service, is bound to have an excellent effect in the 
very near future. The largest proportionate increase in 
passenger traffic for the half-year is recorded by the City 
and South London Railway, the figures having risen by 
961,300, or 7-77 per cent. to 13,318,600, receipts showing 
an increase from £83,400 to £87,600. The next largest 
proportionate increase 18 that of the Great Northern and 
City, the rise of 356,900, from 5,966,100 to 6,323,0C0, 
representing a very small fraction under six per cent., the 
total being the largest of any half-year since 1908. 


Meanwhile it is interesting to note that Mr. C. C. Macrae, 
presiding, in the absence through indisposition of Lord 
Bessborough, at the half-yearly meeting of the Brighton 
& South Coast Railway, was able to give a very encouraging 
report with regard to the electrified section of. the line. 
The Company carried 2,385,461 more third-class passengers 
during the half-year than they did in the corresponding 
period of last year, and have regained almost the whole 
of the traffie they lost through the electric tramways 
‘In the suburban districts served by the Brighton line. 
This, as Mr. Macrae pointed out, shows very conclusively 
that electric traction on a railwav can more than hold its 
own in competition with electric tramways, and that 
the policy of the Board with regard to electrification was 
more than justified by the event. This is especially grati- 
fying in view of the fact that the experiment was undertaken 
in the face of the strong opposition of experts as well as 
that of the Company's own friends in the railway world. 
This persistent conservatism on the part of the “ expert ” 
is a phase of the electrification proposition which is alwavs 
with us. Dire failure was prophesied when the North- 
Eastern Railway adopted electric traction, but the sequel 
triumphantly vindicated the electrification policy. The 
Manchester to Altrincham electrification experiment of the 
Great Central and London & North-Western Railways 
was regarded by the “ experts" with grave apprehension, 
but it has proved so successful that another project of 
considerably greater importance is under discussion by 
these companies in conjunction with the Lancashire & 
Yorkshire, and before long we may find Blackpool linked 
electrically with Cottonopolis. Taking all these circum- 
stances Into consideration, the electrification outlook may 
be regarded as very healthy. 
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DISTINCTIVE NAMES. 


Dogberry’s dictum with regard to the law—but 
perhaps that’s contempt of court. Let us say, then, 
that the judgment of the Chancery Division in the applica- 
tion of Pope’s Electric Lamp Company, Ltd., for a declara- 
tion “ that the word ‘ Pope’ is deemed to be a distinctive 
mark within section 9, sub-section 5 of the Trade Marks Act, 
1905, and for an order to the Registrar of Trade Marks to 
proceed with its registration as a trade-mark in classes 8 
and 13 in respect of incandescent electric lamps " is one 
which it is a little difficult to understand. For the last 
seven years or thereabouts everybody in the electrical trade 
has known that the “ Pope" lainp is the lamp made by 
the Pope Electric Lamp Company. '' Pope" has thus 
acquired a specific meaning as definite as Osram or Tan- 
talum, or any other of the popular lamps on the market. 
The Registrar, however, opposed the application on the 
ground that '* Pope," being a surname, was “ not adapted 
to distinguish these particular lamps, notwithstanding the 
fact that it has so distinguished them for seven years or 
more; and the Registrar's opposition was upheld by the 
Court and the application was accordingly refused. 


As the grounds of refusal affect other companies in a 
similar position, it may be of interest to put on record the 
leading points of Mr. Justice Warrington's judgment. He 
said that sub-sections 1 and 4 of the Trade Marks Act 
showed that prima facie a surname could not be registered, 
unless it were that of a company, individual, or firm 
represented in a special or particular manner. The Court 
had to consider, not whether the proposed mark was 
distinctive, but whether it was to be deemed to be so. A 
very wide discretion, he said, was left to the Court; and 
it appeared from section 9 that though the user had in 
fact made a mark distinctive it did not follow that it had 
rendered it adapted to distinguish. “ Distinctive " was not 
used at the end of section 9 in the sense in which it was 
used earlier in the section. In his Lordship's opinion the 
name ' Pope" was not adapted to distinguish the goods 
of the manufacturers from those of others. For all essential 
purposes it was the name of the manufacturer. Many 
persons were named Pope, and it. was not by nature adapted 
to distinguish one Pope from another ; it could not, there- 
fore, become so by any actual user. Assuming, however, 
for the sake of argument, that the word was in its nature 
adapted to distinguish, the Court was entitled to take into 
consideration the extent to which user had rendered it in 
fact distinctive, and had to decide whether it was a case 
in which the Court ought to make the order. If it was 
made, it would be the duty of the Court, in nearly all cases 
of names of manufacturers of well-known goods in common 
use, to direct registration of the name as a trade-mark. 
This could not have been the intention of the Act, in view 
of the provisions as to surnames in sub-sections 1 and 4 
of section 9 ; and the application must therefore be refused. 


With due respect, this seems to us to be a very narrow 
interpretation of the Act. A score of cases will readily occur 
to the mind in which a surname, not peculiar to one 
individual, is nevertheless absolutely distinctive. There are 
many Keen's, but that fact does not diminish the distinctive- 
ness of Keen's Mustard. Pears' Soap is another case in 
point; and Hall's Wine is another. Gillot’s Pens and Day 
and Martin’s Blacking, Prout’s Glue and Horniman’s Tea, 
Nixey's Blacklead and Kutnow's Powder, Reckitt’s Blue 
and Scrubb’s Ammonia are all cases in which a surname 
gives a distinctive meaning to certain articles. Why not 
Pope’s Lamps ? It was contended in the Chancery Court 
on behalf of the Registrar’s quite friendly opposition to 
the registration, that there was no evidence that “among 
the public " the term “ Pope's Lamps " had acquired any 
specific meaning. But how could such a point be decided ? 
How much testimony on the part of the public would be 
held to be “ evidence " in the Reyistrar’s interpretation of 
the term ? 


—_ 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND GENERAL. 
HOME. 


CLEVEDON.—At a meeting of the Urban District Council the 
Lighting Committee recommended that an application for three 
extra months' time by the promoters of an electric lighting 
scheme be granted. One of the members, Mr. Donaldson, pro- 
tested against the manner in which the business was being done, 
and ultimately withdrew from the meeting. Mr. Christy, of 
Messrs. Christy Brothers, came before the Council, and ex- 
plained the necessity of expediting the application to the 
Board of Trade for an extra three months for the Provisional 
Order, which otherwise would probably lapse. Portishead 


was most centrally situated for the scheme, and they had got . 


most favourable terms for a site for a generating station 
from the Bristol Corporation. The price for power at Clevedon 
and Portishead would be the same, only Clevedon would have 
15 c.p. and Portishead 50. The high tension wires would be 
underground, and the low tension overhead, in accordance with 
the requirements of the Board of Trade. After discussion, Mr. 
Christy was authorised to apply for the extra time asked for. 

EaLiNG.—The profits of the electricity undertaking for the 
past vear amounted to £1,700. The freehold property, 35, 
Bond-street, is to be purchased for outside offices for the elec- 
tricity undertaking at a cost of £1,200. Alterations, etc., are 
to be carried out at an estimated amount of £500. 

HonNsEY.—The sanction of the Local Government Board has 
been received to a proposed loan of £9,000 for electric lighting. 
A strip of land at the rear of the generating station is to be 
purchased from the Great Northern Railway at £500. The 
feeder cable in the Broadway is to be extended at a cost of £400. 

KixG'S NORTON.—At a meeting of the Urban Council the 
Electricity Supply Committee stated that they had received a 
communication from the Town Clerk of Birmingham suggesting 
that as the Council had authority to lay mains and give a 
supply of electricity in the district the necessary work should 
be commenced before November 9, on the understanding that 
payment should not be made to the contractors until after that 
date, when the Birmingham City Council would themselves pay 
for the work. The City Council suggested that mains should 
be laid in Salisbury-road, St. Marv's-row, Wake Green-road 
as far as Anderton Park-road, Park Hill-road as far 
as Chantry-road, Chantry-road, Alcester-road from Chantry- 
road as far as Salisbury-road, Amesbury-road, Reddings- 
road, Russell-road, and Oxford-road as far as School-road, and 
such further streets or roads as might be agreed, and that a 
general supply of electricity might be commenced in the district 
prior to November 9, 1911. The committee had carefully 
considered the proposal, and, as it would be to the advantage 
of the district to have a supply of electricity at the earliest 
possible moment, they had given an order to Callender’s Cable 
and Construction Company, Ltd., to lay electric supply mains 
in the streets and roads mentioned, the work to be carried out 
under the supervision and to the satisfaction of the city electrical 
engineer. The Council approved the action of the committee. 

LovuGHBOROUGH.—At a meeting of the Council the Towa 
Clerk reported that he had received from the Local Government 
Board sanction to borrow £2,200 for the purposes of the electricity 
undertaking. The sum of £1,930 was for turbines, etc., repavahle 
in 19 years, and £270 was for instruments and appzratus, 
. repavable in 15 years. The Council had been granted practically 
all they asked, with the exception of the engineer's fees. which 
would have to be met out of revenue. The statistics of the gas 
undertaking for June showed an increase of 4:429, in the quantity 
of gas consumed, as compared with last vear; and the figures 
of the electricity undertaking for the same period showed a 
decrease of 4°6°,, in the units delivered, and an increase of 
:115d. in the cost per unit. 

MANCHESTER.— After a long discussion on the report of the 
special report of a committee on the testing of electricity meters 
it was decided to appoint special committees to consult and 
to report further on the subject, the justices to be represented 
bv Mr. Bradlev, Colonel Crook, and Mr. Abel Heywood, and the 
Electricity Committee by Mr. Howarth, Mr. Dougall and Mr. 
Rovse. 

MELROSE.—The Council has granted the application of the 
Electrical Supply Corporation, Ltd., for consent to the erection 
of overhead wires from Melrose to Gattonside and Darnick. |t 
is reported that a power station is to be erected to supply 
current to St. Boswells, Newtown and Bowden. 

NEWCASTLE-ON-TYNE.—At a meeting of the Council it was 
resolved that the seal of the Council be affixed to two agreements, 
one between the Corporation and the Neweastle Electric Supply 
Company. Ltd., and the other between the Newcastle and Dis- 
trict Electric Lighting Company, Ltd. Mr. Rodgers, in sub- 
mitting a resolution to this effect, said the former had reference 
to the supply of electricity in the Walker area. ‘They were 
under an obligation to take their electricity from the Supply 


Company, but they felt that in their Act of 1903 they had : 


powers to exempt them after August, 1910. An injunction wa: 
taken against the Corporation after August by the company, 
and the reading of the clause being faulty, they were left in the 
position of having to take their supply from the company. The 
reason the Parliamentary Bil was promoted was to set aside 
and correct that error. They had been paying for eight year: 
£13,050 as compensation under that agreemeat, and sinc» 
January of this year they had been compelled to take their 
electricity from the company at a cost of £2,400 a year. The 
agreement meant that they were goiag to save £2,000 by supply- 
ing their own electricity in Walker, which would oaly cost them 
£400. The other agreement had reference to the supply of 
electricity at Newburn, and the effect of it was that they were 
to pay :55 per unit, which was cheaper than they could supply 
it themselves. "The arrangement was, that after negotiations 
between the Electric Supply Company and the District Electric 
Lighting Company, the amount should be paid to the latter. 

NORTHALLERTON.—By the castiag vote of the Chairman, five 
members being for and five against, the Urban Council has 
decided to give a five years’ contract to the Electric Light 
Company for the lighting of the town. The tender of the com- 
pany was: for each arc lamp burning 100 hours, 13s. ; for each 
32 candle-power lamp per 100 hours burning in main street, 
Js. ; each 32 candle-power lamp per 100 hours actual buraiag 
in side street, 3s. 9d. ; and each 16 candle-power lamp per 100 
hours in any street, 2s. 6a. The Chairman, Mr. Hamilton, stated 
that a further letter had been received from the company to 
the effect that during last year of the present contract the whole 
of the 32 candle-power incandescent lamps had been replaced 
by candle-power, equal to 45 British candle-power, thus im- 
proving the general illumination of the town at no extra cost 
to the Council. If the Council were prepared to enter into a 
contract for five years the directors would allow & discount of 
5%, off the quarterly accounts. Taking the payments of the 
last five years this would be a saving of £100, or £20 per annum. 
Mr. Hamilton said it seemed rather a big step, but it would be 
a considerable saving to the town. In any case it would pav 
the Council to accept the tender for two years, and with the 
discount for five years. 

SHIELDS.—At a meeting of the Council the Electricity Com- 
mittee reported the receipt of a letter from the Local Government 
Board, enclosing formal sanction for the borrowing by the 
Council of the sum of £6,772 for the purpose of the electrical 
undertaking. This sum represents the amount of the accepted 
tender—£9,472— less a sum of £2,700 in respect of the debt 
outstanding on work to be superseded, and the sanction is 
granted on the condition that whatever the actual cost of the 
proposed works may be the cost will be defrayed to the extent 


| of £2,700 out of current income, the balance only being charged 


to the loan. The fees for counsel and witnesses amounted to 
£509 8s. 9d., and it was resolved that these fees be paid. 

SOUTH SHIELDS.—At a meeting of the Council, Alderman 
Rennoldson referred to the annual report of the Electrical 
Engineer, and said he would like to call the attention of the 
Council to the very satisfactory fact that they had at last turned 
the corner with regard to lighting profits. During the past year 
they had succeeded in increasing the revenue from lignting by 
the sum of £278, whereas from three years prevoiusly they 
had been steadily on the down grade. "They had, therefore, 
recovered from the adverse effects of the metal filament lamps. 
and they might hope in the future to have an increased revenue 
from that source. With regard to the report generally, the 
Council would admit that it was very satisfactory. They had 
succeeded in securing a surplus of over £1,400, which had been 
carried to the reserve fund, making the latter £11,400. The total 
capital expenditure on the works stood at £188,172, of which 
they had redeemed £59,000, equivalent to 3195. The total 
indebtedness of the undertaking at the present moment was 
£128.674. They had an increased revenue from power supply of 
nearly £2,000, and he theught from the prospects of the present 
year they should easily add another thousand to that increase 
this year. 

NT. PANCRAS.-—At a meeting of the Borough Council Councillor 
Vivensh, in moving the adoption of the report of the Electricity 
Committee, said the accounts showed the gross income for the 
year amounted to £31,368 16s. 2d., an increase of £4,396 3s. 8d. 
over the previous year, and £6,010 lIs. 4d. over 1909. After 
paving all working expenses, repayment of loans, interes: 
charges, ete., a profit remained of £13,203 4s. 2d., an increase 
over the last and preceding years respectively of £3,696 8s. 3d. 
and £6,076 7s. respectively. The Reserve Fund balance in 
hand at the commencement of the year was £30,754 l5s. 5d.. 
and now stood at £40,517 14s. 9d.. represented by cash at th 
bankers, and £11,078 18s. balance of loan advanced to capital 
account. The number of customers now stood at 3.347 against 
3,197 last vear, and 172 nt the end of 1892, the first vear of ths 
undertaking. The Electricity Committee recommended. tha‘ 
out of the profit of £13,203 the sum of £3,161 be written otf 
Capital Account in respect of the small original engines at tho 
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Regent's Park generating station; and that a sum of £4,000 be 
retained in the Revenue Account to avoid the necessity of an 
overdraft at the bank. Councillor Coggan moved as an amend- 
ment a recommendation of the Finance Committee that the 
recommendations of the electricity be adjourned until the 
Finance Committee's proposals thereon were before the Council. 
The amendment was defeated. The Electricity Committee's 
recommendation to write off £3,161 for original engines was put 
next, and was declared not carried. On the Committee's recom- 
mendation to retain £4,000 to avoid the necessity of an overdraft 
a division was demanded, after a show of hands resulting in 
22 in favour, and its being declared carried. The division resulted, 
For 23, against 19. 

WaTrFoRD.—Mr. S. T. J. Riddell, shift engineer, having 
resigned, Mr. L. B. Dent has been appointed in his place, and 
Mr. F. Craven has been appointed junior shift engineer in the 
place of Mr. Dent. 

WATH.—At a meeting of the Urban Council on a discussion 
with regard to the proposal to supply electricity in the districts 
from Barnsley to Wath, Mr. Woodhouse, representing the 
Electrical Distribution of Yorkshire Company, Ltd., said his 
company was working in conjunction with the Yorkshire Power 
Company, and thev were seeking to obtain the consent of the 
local authority to distribute. If they obtained their Provisional 
Order from the Board of Trade they would have power to 
supply the district for 42 years, at the end of which time the 
Council would have the right to take over at practically break-up 
value. His company had been formed to carry out this work 
in conjunction with the Yorkshire Power Company, who some 
time ago obtained power to erect a generating station in the 
Wath area. Those powers had lapsed. Owing to certain 
difficulties the company had to restrict their efforts to the district 
round Thornhill, where they had a station. The work had 
developed, and the company informed them that they were in a 
position to supply them in bulk in that district among others. 
It was intended to erect a generating station at: Barnsley, whence 
the supplv for this district would come, and as the load developed 
other stations would be erected. They were selling at 5d. per 
unit, with & sliding scale for long hour lighting. At Sowerby 
Bridge gas was Is. 8d. per 1,000, and they were finding plenty of 
customers for electricity. The maximum charge for power was 
lid. per unit. Ardsley had already given their consent, while 
Wombwell was considering the matter. It was agreed to take 
the consideration of the matter in committee. 

WIMBLEDON.—At a Local Government Board inquiry held 
by Mr. T. C. Ekin into the application by the Borough Council 
for sanction to a loan of £7,459 for purposes connected with the 
supply of electricity to the Maldens and Coombe, the Town 
Clerk, Mr. Steele Sheldon, said the loan for the repayment of 
which they asked a period of 18 vears, was to cover the capital 
outlay upon laying the electric mains to Malden, these running 
over a small portion of the parish of Merton, as to which the 
Council had statutory powers. The provisional order for the 
lighting of Wimbledon was obtained in 1897, and in 1902 an 
order was obtained for the lighting of Merton, whilst this year 
the provisional order for the lighting of the Maldens and Coombe 
had been granted by the Board of Trade. There were a number 
of large houses in the district to be lighted, and there was no 
prospect of any small houses being erected in Coombe. The 
growth of the district was shown by the fact that in 1901 the 
population was 6,233, and in 1911 it was 12.140, an increase of 
5,907. There was not at present any intention of extending the 
supplv of electricity to Old Malden unless a request was received 
from the houses in the main road. The Maldens Council would 
have the option of purchasing the supply at the end of the 
18 years, or at any subsequent period of 10 years. The Wimble- 
don generating station, for some years to come, would be able 
to meet any demands that might be made upon it. The proposal 
was to lay the mains from a sub-station belonging to the Council, 
starting from the Cambridge-road sub-station. High pressure 
cables would be laid to a point in Coombe and a point in New 
Malden, and eventually would link up those two points. Mr. 
J. W. Johnson, Clerk to the Maldens and Coombe Council, said 
that a number of new houses that were being built were wired 
in preparation for the electric light. A number cf tenants made 
a clause in the agreement with their landlord that the house 
should be wired. He had had so many inquiries as to when 
the electric supply would be available that he had been quite 
worried by them. Sir Charles H. Davis had been returned a 
member for Coombe on promising that electric light should be 
introduced. The Maldens Council firmly believed that there 
was ample scope for a remunerative public supply of electricity 
to be introduced into the district, and it was important that 
the scheme should be introduced as soon as possible. Out of 
à Council of 21, 20 were in favour of the scheme. 


WonTHING.—AÀ Local Government Board inquiry was held 
by Mr. Hooper into the Council's application for sanction to 
borrow £4,950 for extensions of buildings and plant at the 
Corporation electricity works. Mr. E. W. Bennett (solicitor) 
opposed on behalf of Mr. H. E. Sewin and others, and Councillor 
C. C. Cook also opposed, as a ratepayer, and on behalf of other 
ratepayers. The Inspector inquired as to the position of the 
undertaking, and was informed that the total capital sanctioned 


was £62,511, and the total capital expended was £60,841 15s. ld., 
leaving an unexpended balance of £1,669 4s. 11d. The Town Clerk 
said the necessity for extensions of the works had been brought 
by the growth of the borongh The population jn 1901 was 
20,015, and in 1911 it was 30,300, an increase of 10,285. The 
assessable value for the general district rate in 1901 was £131,490, 
and in 1911 £)96,794—an increase of £65,304. The general 
proposals of the Council had been submitted to an eminent 
independent engineer, and approved by him. There was in- 
sufficient plant now to ensure a continuity of supply. Sixty-two 
additional consumers had been connected to the mains during 
the last four months, and others would be connected before 
next winter. Jt was proposed to put down two new generators, 
each of 125 kw., giving a total of 250 kw., which it was 
expected would suffice for the next five years. The generators 
would be driven by Diesel oil engines. The estimated cost of 
the new machinery was £4,475, and the new generators could 
be put in without adding to the machinery buildings. It was 
proposed also to extend the office accommodation at the works. 

WREXHAM.—In connection with the recent inquiry, the Local 
Government Board have intimated to the Corporation Elec- 
tricity Department their sanction to loans for the following 
works: QOver-expenditure on previous loans, £437. Period 
granted 20 years; traction battery, £450 (7 years); meters, 
£140 (4 years); extensions to feed pumps, forced draught 
furnace, automatic expansion gear to one engine, £450 (10 years) ; 
street lighting, £500 (10 years); extension to condensers, £80 
(15 years); electrical instruments and sundries, £50 (15 years); 
machinery tools, £220 (15 years) ; erecting and fitting ovt stores 
and offices, £350 (15 years); coal elevator, £300 (15 years) ; 
switchboard, £260 (15 years); reversible booster, £150; switch- 
board, £100; cabling, £50; concrete flooring, £50—£350 (15 
years). The opposition of the local gas company, it would 
appear, had no influence with the Local Government Board, 
since the Corporation secured practically everything asked for. 


OVERSEAS. 


CHILE.—The “ Diario Oficial" publishes a decree, issued 
by the Ministry of the Interior, approving the plans submitted 
by Messrs. Carlos Correa Larrain and Juan Gross for the instal- 
lation of an electric tramway service and an electric light and 
power station in the communal district of Barrancas. Work 
must be commenced within six months and completed within 
one year from the date of the decree. 

Rome.—A Concession has been granted by the Municipality 
of Rome to MM. André Berthelot, Manager of the “* Compagnie 
du Chemin de Fer Métropolitain,” of Paris, and Maurice Gilbert 
Boucher, Provincial Councillor of the Seine Department, for 
the construction of an electric railway from Piazza Venezia, in the 
middle of Rome, to the seashore of Ostia. The total length of the 
line, which is expected to be completed by 1914, will be about 
18 miles. The portion within Rome will be underground. A 
landing pier for goods and passengers is to be built at Ostia. 

Russta.—The Russian “ Official Messenger " publishes a list, 
which has been drawn up by the Ministry of Finance, showing 
the towns throughout Russia possessing electric generating 
stations and gas works. The article includes a list of stations 
having a producing capacity of over 100,000 kw., stations 
producing less than 100,000 kw., stations which have been 
established since the date of the enquiry, and also general 
and statistical information on recent developments in the 
electrical industries of Russia. 


TRACTION. 
HOME. 


BriGuTon.—The preamble of the Brighton, Hove, and District 
Railless Traction Bill has been approved by the House of 
Commons Committee, subject to the measure being put into 
force in two vears, instead of three years, as proposed bv the 
promoters. The Bill, which had previously been considered by 
a Lords Committee, authorises the construction of overhead 
equipment for electric omnibuses between Brighton and Rotting- 
dean. Under the railless traction system 'buses are run on the 
ordinary roadwav, and the electricity is drawn from an overhead 
wire by means of a trollev arm. 

MALVERN.—The Board of Trade have confirmed the under- 
mentioned Order made bv tne Light Railway Commissioners :— 
Malvern (Funicular) Light Railway Order, 1911, authorising the 
construction of a light railway in the urban district of Malvern, 
in the County of Worcester. 

MOTHERWELL.—After a Board of Trade inspection last week 
the new extension of the Lanarkshire ‘Tramways from Mother- 
well to New Stevenston was opened to the public. The extension 
is by way of Carfin-road and Jcrviston-road to New Stevenston, 
and the work included the erection of a new bridge over the 
River Calder at Motherwell, at a cost of £7,000. one-halt of which 
was paid by the Motherwell Town Council. The extension will 
open up the populous district of New Stevenston and Holvtown, 
but the full benetit will not be felt until the extension, as originally 
intended, is pushed on to Bellshill and- Uddingston. 
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COMPANY MEETINGS AND REPORTS. 


BRITISH ELECTRIC TRACTION. 


A reorganisation of capital is proposed by the directors in 
view of th» depreciation of some of the company's assets. The 
present profits are insufficient to pay the full cumulative dividend 
on the Preference Shares, and arrears are accumulating in 
front of the Ordinary shareholders. A reduction of capital 
which would fall on both the Preference and Ordinary share- 
holders has been suggested as a way of meeting the depreciation 
of asseta and of adjusting the rights of the two classes of shares, 
but the directors do not consider that this is in the best interests 
of the shareholders. The directors, therefore, recommend a 
rearrangement, bv which the Preference shareholders obtain an 
advantage in regard to priority of capital, and waive part of 
their rights to future distribution of profits. The holders of 
the Ordinary shares have their prospect of dividend improved, 
and waive part of their rights as to capital. The directors are 
satisfied that the proposals are just and fair to both classes of 
shareholders, and they unanimously recommend them for 
adoption. 

The nominal capital, which is now £4,000,000, divided into 
£2,000,000 Preference shares and £2,000.000 Ordinary shares, 
all of £10 each, will be divided into £500,000 First Preference 
shares, £500,000 Second Preference shares, £2,000,000 Preferred 
Ordinary thires and £1,000,000 Deferred Ordinary shares, all 
of £l each, but no shares will be issued, except as herein 
provided, without the approval in general meeting of the holders 
of the various classes of shares affected. Holders of the First 
and Second Preference shares and of the Deferred Ordinary shares 
will be entitled to one vote in respect of each share of either 
class, and holders of the Preferred Ordinary shares will be en- 
titled to one vote in respect of every five shares. 

The proposals do not affect the Debenture stocks of the 
company. 

The holders of the existing Preference shares will hold all the 
First and Second Preference shares, which will have priority of 
capital over the Ordinary shares. This represents priority in 
respect of £5 per £10 Preference share, or £807,185 out of a 
total share capital of £2,947,380, and equality in regard to the 
remaining £5 per £10 Preference share which they will hold in 
Preferred Ordinary shares, while under the present constitution 
the Preference shares rank equally, as regards the whole of the 
£10 share, with the Ordinary shares in distribution of assets. 

The holders of the existing Ordinary shares will hold £6 
per £10 share, or £799,806 in Preferred Ordinary shares, and 
££ per £10 share, or £533,204, in Deferred Ordinary shares. 

Both Preferred Ordinary shares and Deferred Ordinary 
shares will rank alike as regards capital, and will be entitled 
in a distribution of assets to any surplus after the First and 
Second Preference shares have received the return of their 
capital. 

The dividend of 6?5 per annum on the Cumulative First 
Preference shares will amount to £24,215 11s, which was tho 
amount distributed on tne existing Cumulative Preference 
shares in each of the last two years (namely, 1395, or 3s. per 
share, on 161,437 shares of £10 each). The Preference share- 
holders will thereupon be entitled to further profits up to a 
further £24,215 11s. as holders of the Second Preference shares. 
The holders of the present Preference shares will, therefore, be 
entitled, preferentially as nolders of the First and Second 
Preference shares, to all the first profits up t» an amount equal 
to double the profits distributed ir each of the last two years. 

A dividend of 6° on the Preferred Ordinary shares will 
amount to £96,419 9s. 2d., and of this the holders of the present 
Preference shares will be entitled to £48,431 2s., and the holders 
of the present Ordinary shares to £47,988 7s. 2d. The holders 
of the present Preference shares will be entitled to all further 
profits until the arrears of dividend of £266,371 Is. are paid off. 
Thereafter all surplus profits will go to the holders of the Deferred 
Ordinary shares, all of which will be held by the holders of the 
present Ordinary shares. f 

Under the present constitution the holders of the Ordinary 
shares are not entitled to any profits until the existing Preference 
shares have received a cumulative 6°, equal to £96,862 4s. 
per annum, and until sufficient profits have been made to pay 
the arrears of dividend for the time being on the existing Pre- 
ference shares. 


CENTRAL LONDON RAILWAY. ` 


Mr. H. F. Parshall, presiding at the meeting of the Central 
London Railway, said the Liverpool-street extension was pro- 
ceeding satisfactorily, and arrangements had been made with 
the contractors to expedite the work by six months in advance of 
the contract time. The practical value of the high-level subwav 
at the Bank station was shown by the fact that between 3,000 
and 4,000 persons made use of it daily. The total number of 
passengers carried for the half-year was 20,006.287, showing 
a decrease of 658,609. This was attributable to a large extent 
to the increase in motor-omnibus competition along the line of 
route, which had undoubtedly been assisted by the good weather. 
The traffic of the company always became less during the good 
weather. The decrease in the number of passengers carried 


IOII. 171 


was also attributable to some extent to the deficiency in the 
attendance at the Coronation Exhibition. The Bill to secure 
through running powers to the Ealing station on the Great 
Western Railway had been passed by both Houses of Parliament, 
and it was conceded that this would bring a great accession 
of traffic. Season tickets were introduced on July 1, and had 
proved popular, the receipts per passenger mile being more 
than on the ordinary tickets, this showing that they were 
taken more for convenience than for cheapness. The system of 
ventilation of the line had received careful consideration. 
Arrangements had been entered into by which Messrs. Selfridge 
& Company sold tickets for their railway for Bond-street station, 
and that firm issued 6,750 tickets in June. This had not affected 
the sale of tickets at Bond-strect station. The report and accounts 
were then adopted. 


GREAT NORTHERN AND CITY. 


Lord Lauderdale, presiding at the half-yearly meeting, held 
at Westminster Palace Hotel, said that the total revenue 
amounted to £41,845, as compared with £39,663 for the cor- 
responding half of 1910. The cost of working was at the rate of 
48:189,, against 50:129% for the corresponding period of last 
year. The net revenue amounted to £21,687, as compared with 
£19,784, and although that amount did not enable them to 
meet the entire fixed charges, yet it reduced the deficiency from 
£3,163, at which it stood for the half-year ended June 30, 1910, 
to £1,110 for the half-vcar under review. The company seemed 
to be on the up grade. The recovery was naturally slow, but it was 
satisfactory to note that in the face of the keenest competition 
thev were gradually, but he hoped surely, regaining the 
traffic they had lost. That they had had to rely, for the half-year 
under review, upon outside assistance for but & comparatively 
small sum of money was a satisfactory feature in the position, 
and should they be able, as the directors believed would be the 
case, to maintain the steady increase in the company's takings the 
day should not be far distant when they would again be quite 
independent and would not have to rely upon the kindness of 
their friends to preserve the undertaking from disaster. 


LONDON ELECTRIC RAILWAY. 


The report of the London Electric Railway Company for 
the half-year ended June 30 shows that the gross receipts on 
revenue account amounted to £392,817, being an increase of 
£27,193 on the receipts for the corresponding half of last year. 
The working expenses amounted to £174,919, being an increase of 
£7,699. After providing for interest and rents, and reserving 
£7,500 for contingencies and renewals, there remains £124,156. 
The directors recommend a dividend at the rate of 49, 
per annum on the 4% Preference Stock, and a dividend at the 
rate of 1° per annum on the Ordinary shares, leaving £14,516 
to be carried forward. The revenue account shows increases 
of £2.861 in rates and taxes and £2,117 in electric train working. 


DISTRICT RAILWAY. 


The report of the Metropolitan District Railway Company 
for the half-year ended June 30 shows that receipts amounted to 
£327,170, being an increase of £27,124 on the receipts for the 
corresponding half of last year. The working expenses have 
amounted to £152,741, being an increase of £9,410. After 
providing for interest and other charges and setting aside 
£10,000 as a reserve for renewals, the net revenue account shows 
a credit balance of £82,992. The directors recommend a dividend 
at the rate of £495 per annum on the 4°, Guaranteed stock 
and a dividend at the rate of £4 108.95 per annum on the 419, 
First Preference stock. The company's passenger traffic continues 
to show satisfactory increases, and has justified the improved 
train service. The widening works between Studland-road 
and Acton-lane Junction will be completed by next autumn 
and will afford additional facilities for further improvements 
in the train service. The increase in working expenses is due 
to the increased train service, extra expenses incurred during 
the Coronation period, including an extra day's pay to nenrlv 
the whole of the staff, and for extensive improvements to the 
rolling stock. Thirty-one new carriages have been put in service 
during the half-year; 20 carriages remain to be delivered 
by the builders, and an order has been placed for 14 additional 
carriages. The revenue account shows increases of £4,534 in 
electric train working, £2,786 in rates and taxes, £2,175 in 
maintenance of way, and £2,546 in car repairs. 


YORKSHIRE ELECTRIC POWER COMPANY. 

The net profits of the Yorkshire Electric Power Company for 
the six months ended June 30 were £4,137, after providing for 
debenture interest, and £9,476 was brought forward. It is pro- 
posed to pay the dividend on the 6°9 preference shares, and 
carry forward the surplus of £12,477. Tho directors report a 
general increase in the sale of energy to all classes of consumers, 
including local authorities and others holding electric lighting 
orders. This shows a growing appreciation of the advantage of 
purchasing in bulk from the Power Company in preference to 
generating at their own stations. Furtner agreements have been 
made for the supply of energy to-power-users. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


OTIO. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.G. 


CONTRACTS. 


BokovuGH OF WREXHAM. 


pe; 
The Corporation invite Tenders for the supply, delivery, 


and erection of 
(a) TRACTION BATTERY. 
(b MOTOR-DRIVEN BOOSTER. 
(o) SWITCHGEAR. 

Specification, general conditions and forms of Tender 
may be obtained from Mr. W. G. Pickvance, Engineer, 
Electricity Works, Willow Road, Wrexham, upon payment 
of a deposit of 5s., which will not be returnable. 

Tenders, on the prescribed forms, sealed and endorsed 
“ Tender for Battery," “ Switchboard " or “ Booster," as 
the case may be, are to be received by the undersigned not 
later than 12 noon on Monday, September 11, 1911. The 
Corporation do not bind themselves to accept the lowest 


or any Tender. 
LAWSON TAYLOR, 


Guildhall, Wrexham. Town Clerk. 


APPOINTMENTS. 


Northampton Polgtechnic Institute, 
St. John Street, London, E.C. 


The Governing Body invites applications for the following 
appointments :— 

l. JUNIOR DRAWING OFFICE ASSISTANT in the 
Mechanical Engineering Department; commencing salary £100 
per annum. 

2. ASSISTANT JUNIOR DEMONSTRATOR in the Elec- 
trical Engineering and Applied Physics Department; com- 
mencing salary £80 per annum. 

The particulars of the conditions of appointment, duties, etc., 
with forms of application, can be obtained on application in 
writing to the undersigned, to whom applications should be s-nt 
not later than 10 a.m. on Friday, September 1, 1911. 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


CONTRACTS OPEN. 
HOME. 


FARNHAM.—The Gas and Electricity Company invite tenders 
for the supply of (a) two high-speed Diesel oi] engines coupled 
to two 90 kw. alternators with direct-coupled exciters, piping, 
tanks, overhead traveller, and accessories ; and (b) main high 
tension switchboard. Particulars (£1 1s. each) from the Secretary 
to the Companv, East-street, Farnham. August 16. 


FRODINGHAM.—The Urban District Council invite tenders for 
the supply and erection of poles, lamps, wires, switches, and 
for lighting the streets with current independently supplied at a 
pressure of 220 volts. Particulars (10s. 6d.) from Mr. J. Green, 
surveyor, Council Offices, Frodingham, Scunthorpe, Lincolnshire. 
August 11. 


Lonpon.-——The Commissioners of His Majesty's Works and 
Public Buildings invite tenders for three years’ supply of elec- 
trical accessories. See Official Notice in last week's issue. Par- 
ticulars from the Storekeeper, H.M. Office of Works Stores, 12, 
Lambeth Palace-road, S.E. August 18. 


PENDLEBURY.—The Urban District Council invite tenders for 
the electric lighting of Cromwell-road School, now in course of 
erection, Particulars (£1 1s.) from the Architect, Mr. T. J. 
Bushell, John Dalton-street, Manchester. August 22. 


RucBv.—The directors of the Rugby School Electric Lighting 
Company, having arranged to take their electricitv supply from 
the Urban District Council, invite tenders for the purchase of 
a large quantity of generating plant all in good working order, 
which can be inspected on application to Mr. A. E. Donken, 
Iverley House, Rugby. For full details see Official Notice. 
Date, August 19. 


| 
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West Ham.—The County Borough Council invites tenders 
for the supply of (a) water-tube boilers, (b) coal-handling and 
discharging plant, (c) 5,000 kw. turbo alternator with condensing 
plant, (d) river service pipe work, (e) centrifugal pumps, and 
(f) 750 kw. converter (two-phase to direct-current). See Official 
Notice.  Particulars from Mr. H. H. Couzens, Engineer and 
Manager, 84, Romford-road, Stratford. Date August 31. 


OVERSEAS. 


AusTRALIA.— Tenders will be received by the Deputy Post- 
master-General, Melbourne, as follows :—(1) Up to August 15, 
for the supply of 55 tons of hard-drawn copper wire (Schedule 
No. 515). (2) Up to September 12, for the supply of 500 letter 
box fronts with locks and three keys for each (Schedule No. 497). 
(3) Up to September 12, for the supply of 87,000 copper binders, 
7,000 jointing sleeves, and 87,000 copper tapes (Schedule No. 
565). Tenders will be received at the office of the Deputy Post- 
master-General, Sydney, up to August 30, for the supply of 
45,000 porous pots (Schedule No. 119). A deposit of 595 on the 
first £1,000, and of 24°, on the amount above that sum, is re- 
quired with each tender. Local representation is necessary. For 
copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. 


AUSTRALIA.—Tenders will be received by the Deputy Post- 
master-General, Melbourne, as follows :—(1) Up to September 26, 
for the supply of 30 miles of paper insulated, lead covered 
telephone cable (Schedule No. 567). (2) Up to September 26, 
for the supply of various telephone material (Schedule No. 569.) 
Tenders will be received at the office of the Deputy Postmaster- 
General, Sydney, up to 2.30 p.m. on August 16, for the supply 
of 150 mechanical registers (Schedule No. 120). A deposit of 
595 on the first £1,000, and of 24195 on the amount above that 
sum, is required with each tender. Local representation is 
necessary. For copies of the specifications and forms of tender, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. Copies of the 
specifications may be seen by British makers at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. It will be observed that the time for the receipt 
of tenders in the last case will not permit of their being deBpatched 
by post, and this intimation will therefore only be of use to 
those firms having agents in Australia who can be instructed by 
cable. 


AvstTRIA-HUNGARY.—Tenders are invited by the municipal 
authorities of that place for the supply and erection of the 
machinery for an electric power plant with a capacity of 10,000 
kw. Tenders will be received up to September 30, at “ Budapest 
fóváros tanácsa Elnöki ügyossztályának, c/o Dr. János Buzáth, 
IV. Városhaz utcza 16, II. 1," Budapest, whence detailed par- 
ticulars may be obtained. 


BuLGaRIA.— With reference to the call for tenders by the 
Municipal Authorities of Philippopolis the '' Board of Trade 
Journal " observes that it should be noted that certain further 
particulars of interest to intending tenderers are in the possession 
of the Commercial Intelligence Branch and will be communicated 
to British firms at the discretion of the Director, on personal 
application at 73, Basinghall-street, London, E.C. 


SwEDEN.—Tenders are invited by the Danvik Hospital 
authorities for the installation of an electric power station and of 
a local telephone service, and also for the supply of an electric lift. 
Tenders will be received at the “ Kungl. Direktionen för Danviks 
Hospital," Stockholm, up to August 15. Specifications governing 
the contract may be had from the “ Elektriska Radfragnings- 
bvran, Rosén och Waldenström, Regeringsgatan 20," Stockholm, 
against a deposit of 50 kronor (55s. 6d.) which will be reimbursed 
provided the documents are returned by August 15. 


WELLINGTON, N.Z.—' lenders are invited by the Post and 
Telegraph Depart ment for the supply and delivery of 36 magneto 
switehboards, viz. :—Nix 25 line, six 30 line, twelve 50 line, and 
twelve 100 line. Tenders, marked '' Tender for Switchboards, 
will be received by the Controller of Stores, Post and Telegraph 
Department, Wellington, New Zealand. up to August 14. A 
deposit of £50 is required with each tender. Local representation 
is advisable. A copy of the specification, ete., mèy be seen by 
British makers at the Commercial Intelligence Branch of the 
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Board of Trade, 73, Basinghall-street, London, E.C. It will be 
observed that the time for the receipt of tenders is limited, and 
this intimation will therefore only be of use to those firms having 
agents in New Zealand who can be instructed by cable. 


TENDERS ACCEPTED. 


BisPHAM.— Plant, etc., for Urban District Council's Electricity 
Works: Engines and Bruce-Peebles dynamo: the National Gas 
Engine Company, Ltd.; switchboard, balancers and boosters : 
Messrs. Kelvin & White, Glasgow; storage battery: the 
Premier Accumulator Company, Ltd., Northampton; section 
mains: the British Insulated and Helsby Cables, Ltd. 

Carpir¥.—Cables, . etc., for the Corporation’s Electricity 
Department: 800 yards °5 sq. in. low tension, triple concentric 
cable and 2,365 yards three-core extra high tension cables, 6,600 
volts: the British Insulated and Helsby Cable Company, Ltd., 
£1,617; high tension cable: the British Insulated and Helsby 
Cable Company, Ltd., £454 13s. 4d. per mile; two fuel econo- 
misers each of 2,880 sq. ft. heating surface: Messrs. E. Green 
& Son, Wakefield, £1,061. 

SouTHAMPTON.—Plant, etc., for the Corporation Electricity 
Department. Surface condenser: Messrs. Willans & Robinson, 
Ltd., £730; 200 kw. two-phase synchronous motor: the Elec- 
tric Construction Company, Ltd., £655. 

Yonx.—High tension cable for extension to works of Messrs. 
Rowntree, Ltd.: Callenders Cable and Construction Company, 
Ltd., £2,640. 


NEW COMPANIES. 


Tuomas THore & Company, LTD.—£10,000, in £1 shares 
(3,000 preference). Gas, electric and water meters and scientific 
instruments, etc.; to take over that carried on at Victoria 
Works, Besses-o’-the-Barn, Whitefield, Lancashire, as Thomas 
Thorp & Company. Private company. 

BALE & CHURCH, LTD.—£1,000, in £1 shares. To carry on the 
business of manufacturers of and dealers in chemicals, chemical, 
gasworks and electric plant, gas, water and electric fittings, 
paints, enamels, varnishes, coal, coke and lime, etc. Private 
company. The first directors are: A. E. Bale and G. F. A. 
Church. Qualification, 200 shares. Remuneration, £200 each 
per annum. Registered office, 5, Crooked-lane, Cannon-street, 
E.C. 


BILLS IN PARLIAMENT. 
Cirencester Electric Lighting. 


The bill confirming the Cirencester Electric Lighting 
Provisional Order has been sent by the chairman of Ways 
and Means Committee for third reading in the Commons, 
having already passed the Lords. 


Portishead Electricity. 


The Select Committee of the House of Commons dealing 
with unopposed bills has ordered for third reading the bill 
to confirm a provisional order granted by the Board of 
Trade to Messrs. Christy Bros. & Company, of Chelmsford, 
authorising them to supply electricity in the urban district 
of Portishead, and the parishes of Portbury, Easton-in- 
Gordano, North Weston, Abbot’s Leigh, Clapton, Wraxall, 
Flax Bourton, Long Ashton, Nailsea, Tickenham, Weston- 
in-Gordano, and part of the parish of Walton-in-Gordano. 
Three years are granted in which to complete the work 
authorised, and the undertaking is to be transferred to a 
company formed for the purpose of taking it over within 
18 months of the passing of the Act. Power is also given 
to the Urban District Council of Portishead to purchase 
the undertaking at the end of 21 years. If, meanwhile, any 
portion of Portishead is added to the city of Bristol, these 
powers revert to the City Corporation. 


OBITUARY. 


Mr. Charles William Pearson, of Messrs. Pearson Bros. 
electrical engineers, Nottingham, leapt from a Great 
Central express in which he was travelling with his wife on 
Monday night, and died later from the injuries received. 
Mr. Pearson had a breakdown through overwork at the 
time of the Coronation, owing to the large demand for 
electric installations for illuminations, and he went to 
Ilfracombe for a holiday. He was returring home on Mon- 
day night, apparently much better, but the heat and the 
journey evidently affected him. Mr. Pearson, who was 
much estcemed in Nottingham, was 46 years of age. 
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FARADAY HOUSE. 


ESTABLISHED 1889. 
(Proprietors: The Syndicate ef Electrical Engineers, Ltd.) 


INSULATION TESTS 


Tests of every kind of Electrical Machinery 

and Instrument, and all Apparatus and 

Materials used by the Electrical and Allied 
ndustries. 


Scale of fees will be sent on application to the 
Secretary. 
THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION. 
62-70, Southampton Row, London, W.C. 


Telephone No.: Teleg. Address: 
9999 Central. ‘Standardizing, London.’ 


FARADAY HOUSE. 


GUARANTEED QUALITY 
PROMPT DELIVERY 
F CARSON x EVANS. 

3^FENCHURCH BUILDS5 LONDONEC 


BLAKE & INSULATING STAPLES 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, E.G. 


ELECTRICAL PUMPING. 


At the annual meeting at Sheffield of Messrs. J. Grayson, 
Lowood & Company, Ltd., it was stated that the managers 
had made considerable headway towards a better state of 
working conditions in the Deepcar Mine, a change having 
been made in the pumping plant from steam to electricity. 
The new electrical pumping plant was got to work a few 
days before Christmas, and had rendered excellent service 
since. They therefore confidently believed that the difficulty 
caused by inrushes of water into the mine had been sur- 
mounted, at least for many vears to come, without any 
further likelihood of heavy expenditure, except that they 
purposed duplicating the motive power at an opportune 
time. The working conditions in the mine would be 
improved by this change, and the directors anticipated a 
considerable saving in the cost of pumping. 


BROADBENT A.C. MOTORS. 


We have received from Messrs. T. W. Broadbent, Ltd.. 
of the Victoria Electrical Works, Huddersfield, leaflet 
No. 10, descriptive of their alternating current induction 
motors for three-phase and one-phase 50 cycle circuits. 
It is claimed that a special feature of these motors is the 
robustness of their construction, both electrically and 
mechanically. The stators are wound with asbestin in- 
sulated wire and the insulating materials are specially 
selected with a view to withstanding the high temperatures 
consequent upon heavy and frequent overloads. The rotor 
conductors are mechanically expanded into the short 
circuiting rings by a new and improved n.ethod, the con- 
nection between the conductors and rings being so perfect, 
electrically and mechanically, as to be practically homo- 
geneous. These motors are peculiarly suited to conditions 
requiring a motor that is practically indestructible : whilst 
their high efficiency and power factor and small percentage 
of slip, place them in the front rank of modern motors. 
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Technical Classes— Season 1911-12. 


“ Electrical Engineer's " Book Department— Classified List 
of Selected Text-books. 


—— ——— 


Subscribers to the ELECTRICAL ENGINEER in any country within the Postal Union can obtain the books here enumerated, 


post free, on remitting the published price to The Manager, 
street, London, E.C.; together with the sum of threepence in 


Book Department, THE ELECTRICAL ENGINEER, 149, Fleet- 
respect of books published at from 5s. to 10s. 6d., sixpence for 


volumes published at from 12s. to 21s., and ninepence for books at higher prices. Any work not mentioned in the published lists 


will also be sent to any part of the world on the same terms. 


ELECTRICAL ENGINEERING. 


LECTRICAL ENGINEERING IN THEORY AND 
PRACTICE. By G. D. Aspinall Parr, M.I.E.E., A.M.T.. 
Mech.E. Illustrated. 12s. net. (506) 
HE ELEMENTS OF ELECTRICAL ENGINEERING. 
By Profs. W. S. Franklin and W. Esty. Vol. I. — Direct 
Current Machined Electric Distribution and Lighting. Illus- 
trated. 19s. net. (533) 
EXT-BOOK ON ELECTRO-MAGNETISM AND THE 
CONSTRUCTION OF DYNAMOS. By Prof. D. C. 
Jackson. 10s. net. (547) 
LTERNATING CURRENTS AND ALTERNATING 
CURRENT MACHINERY. Dy Prof. D. C. Jackson and 

J. P. Jackson. 14s. net. (547) 
HE PRINCIPLES OF THE TRANSFORMER. By Prof 

F. Bedell, Ph.D. 12s. net. (548) 

HE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAG- 
NETISM. By Andrew Gray, M.A., F.R.S. In two vols. Vol. 1., 
12s. 6d. Vol. II., in two parts, 25s. (591) 
BSOLUTE MEASUREMENTS IN ELECTRICITY AND 
A MAGNETISM. By Andrew Gray, F.R.S. Second Edition. 
As. Gd. (5113) 
A c OF ELECTRO-MAGNETIC MACHINERY AND 
OTHER APPARATUS. By B. V. Swenson, E.E., M.E.. 

and B. Frankenfield, E. E. Vol. I. Direct Currents. 12s. 6d. net. 
Vol. IL, Alternating Currents. Ils. net. (543) 


LLUSTRATIONS OF THE C.G.S. SYSTEM OF UNITS. 
By J. D. Everett, M.A., F.R.S. Fifth Edition, 5s. (590) 
RANSFORMERS: a Treatise on the Theory, Construc- 
tion, Design and Uses of Transformers, Auto-Transfor- 

mers and Choking-coils. By Herman Bohle, M.I.E.E., Professor 
of Electro-technics at the South African College, Cape Town: 
and David Robertson, B.Sc., A.M.L. E.E., Professor of Electrical 
Engineering at the Merchant Venturers Technical College, 
University of Bristol; 18 plates and 332 figures in the text ; 
pages 356. 21s. (R316) 
OWER STATIONS AND POWER TRANSMISSION. By 

G. C. Shaad, E.E. A manual of approved American 
practice in the construction, equipment and management 
generating stations, sub-stations, and transmission lines; illus- 
trations, curves and diagrams. 4s. 6d. (3110) 
LEMENTARY PRINCIPLES OF ALTERNATING CUR- 
RENT AND DYNAMO DESIGN. By A. G. Ellis, 
A.C.G.L, A.M.LE.E., etc. Largely based on material supplied 
by the author’s former chief, Mr. H. M. Hobart; numerous 
curves and illustrations; pages 305. 12s. (801) 
YNAMO-ELECTRIC MACHINERY, a manual for students 

of Electrotechnics. By Silvanus P. Thompson, D.Sc., 

B.A., F.R.S., Principal of. and Professor of Physics in the City 
and Guilds of London Technical College, Finsbury; Past- 
President of the Institution of Electrical Engineers. Seventh 
Edition, demy 8vo. Vol. L, Continuous-Current Machines. With 
4 coloured and 30 folding plates, 573 illustrations, 984 pages. 
30s. net. Vol. IL, Alternating-Current Machinery. With 15 
coloured and 24 folding plates, and 546 illustrations in the text, 
900 pages, demy 8vo. 30s. net. (4391) 
RACTICAL ELECTRICAL ENGINEERING FOR ELE- 
MENTARY STUDENTS. An elementary laboratory 
course for students of electrical engineering in Trade and Tech- 
nical Schools. By W. S. Ibbetson, B.Sc., A.M.L E.E. With 
61 illustrations, 155 pages, cr. 8vo. 3s. 6d. net. (4116) 
y)RINCIPLES OF ELECTRIC POWER (CONTINUOUS 
CURRENT) for Mechanical Engineers. By A. H. Bate, 
Associate Member of the Institution of Electrical Engineers. 
With 63 illustrations, 204 pages, cr. 8vo. 4s. 6d. net. (4373) 


PE D eee AND DIRECT CURRENT DYNAMOS, 

A Text-book on their Construction for Students, Engineer- 
Constructors, and Electricians-in-Charge. By Tyson Sewell, 
A.M.L E. E. 328 pages, 230 illustrations. Large crown 8vo, cloth. 
78. 6d. net. (3704) 


NLEMENTARY ELECTRICAL CALCULATIONS. A 
'4 Manual of Simple Engineering Mathematics. By T. 
O'Connor Sloane. 314 pages, 43 illustrations. Crown 8vo. cloth. 
9s. net. (3711) 


TANDARD HANDBOOK FOR ELECTRICAL ENGI- 
Y NEERS, thoroughly revised and brought up to date with 
many new features covering the whole field of electrical engi- 
neering in twenty sections, each prepared by an expert. 1,500 
jages, with about 750 illustrations and numerous tables, bound 
in Russian leather, gilt edges. 17s. (701) 


RACTICAL ELECTRICITY, 4 Laboratory and Lecture 
course, for first year students of Electrical Engineering. 

based on the Practical Definitions of the Electrical Units. By the 
late Professor Ayrton, revised and largely re-written by T. 
Mather, F.R.S., M.I.E.E., Professor of Electrical Engineering, 
Impcrial College of Science and Technology, South Kensington ; 
with over 300 illustrations; 576 pages. 9s. net. (911) 
JU US RULES AND TABLES, A Pocket Book of. 
By J. Munro, C. E., and Andrew Jamieson, M.I. E. E. ; 19th 


edition. 8s. 6d. (R4119) 
HE DYNAMO: Its Theory, Design, and Manufacture. By 
C. C. Hawkins, M.L.E.E., and F. Wallis. M.I.E.E. With 


600 illustrations. Fifth edition, entirely re-written, revised and 
enlarged. In two volumes. Vol. I., with 311 illustrations, 10s. 6d. 
net: Vol. IL, with 283 illustrations, 10s. 6d. net. (1391) 
TEAM TURBINES: Their Design and Construction. By 
Rankin Kennedy, C. E. With 62 illustrations. 4s. 6d. net. 
(1411) 

Y; LECTRIC MOTORS: Continuous, Polyphase and Single- 
Phase Motors, Their Theory and Construction. By H. M. 
Hobart, M.I.C.E., M.L E. E., Second edition entirely re-written. 
Revised and enlarged. With 800 illustrations. 18s. net. (1313) 
I E NETS LESSONS IN ELECTRICITY AND 
MAGNETISM. By S. P. Thompson, F. R.S. 4s. 6d. (5398) 
ESSONS IN ELEMENTARY PRACTICAL PHYSICS, 

A Vol. IT., Electricity and Magnetism. By B. Stewart, LL.D., 
F.R.S., and W. W. Haldane Gee. 7s. 6d. (5911) 
A^ INTRODUCTION TO THE THEORY OF ELEC- 
TRICITY. By Linnus Cumming, M.A. Third Edition. 

8s. 6d. (516) 
LECTRIC CRANE CONSTRUCTION. By Cluade V. Hill, 
A.M.Inst.C.E., M.I.E.E., ete. CONTENTS. — Overhead 
Cranes— Locomotive and Portable Jib Cranes— Derrick Cranes— 
Transporters—-Sheer Jegs—Revolving Cantilever  Cranes— 
Cablewavs—Power reanired for Crane Driving—Starting Torque 
end Acceleration—Design of Crane Structures—Design of 
Machinery— Prakes—-Toothed Gearing-- Hooks, Lifting Magnets. 
Ropea and Cranes—Design of Magnets— Motors, Controllers and 
Collectors— Crane Installations. Medium Svo. Pages 323. With 
3606 figures and 23 tables, 25s. net. (R148) 
ae LECTRICITY METERS. By Henry G. Solomon, A.M.Inst. 
E.E. Large Svo. Cloth. Pages 333 and 307 illustrations 

16s. net. (R149) 
ENTRATL ELECTRICAL STATIONS: Their Design 
Organisation. and Management. Bv Chas. H. Wording- 


ham, A.K.C., M.Inst.C.E., M.Inst.Mech.E., Late Memb. of 
Council Inst. E.E., and Electrical Engineer to the City 


Manchester; Electrica] Engineer-in-Chief to the Admiralty. 
Second Edition, revised. In large 8vo. Cloth. Pages 196. With 
145 illustrations, including 7 plates. 24s. net. (R151) 
NLECTRICAL ENGINEERING. By Harold H. Simmons, 
F, A.M.I.E. F. With nearly 1.000 diagrams and illustrations 
and 14 folding plates. Cheap edition, 12s. 6d. net. This work 
occupies an intermediate position between a text-book and one of 
reference, Its scope is wide, and the treatment elementary, the 
object of the author bcing to provide a book to fill a well-marked 
need for something much wider in its purview than any existing 
text-book. . (913) 
LECTRICAL DISTRIBUTING NETWORKS AND 
TRANSMISSION LINES. By Prof. Alfred Hay, D.Sc., 
M.LE.E. With over 100 diagrams and illustrations. Demy Svo, 
cloth gilt, 109. 6d. net. In this work Professor Hay gives a simple 
account of the theoretical and practical aspects of a subject of 
great importance to every electrical engineer, The theoretical 
portions are treated with the utmost simplicity. (914) 
no IN THE SERVICE OF MAN. A Popular 
and Practical Treatise on the applications of electricity 

to modern life. By R. Mullineux Walmsley, D.Sc. (Londc.), 
F.R.S.E. Volume I.: ‘ The History and Principles of Electrical 
Science." With about 800 illustrations. Medium 8vo, cloth. 
7s. Rd. net. All the latest applications of electricity are dealt with, 
and the illustrations are among the best that have ever been 
published. (915) 
I DYNAMO DESIGN. with numerous 
Examples. By W. B. Hird, B.A.. M.JL.E.E. With 128 
diagrams. 7s. 6d. net. In this volume, by means of numerical 
examples, the methods and calculations necessary for the design 
of dvnamo-eleetric machinery are explained. (917) 
YOPULAR ELECTRICITY. Ry Walter Hibbert, F.I.C., 

. ECS., AM.LE.E. Illustrated with about 200 illustra- 
tions, including 6 full-page plates from photographs. Cloth 
3s. 6d. (912) 
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NC ON ALTERNATE CURRENTS FOR STUDENTS. 
By Harold H. Simmons, A.M.LE.E. Illustrated with 
numerous diagrams. 96 pages. Cloth. 1s. 6d. (916) 
IURE IMS By John Henderson, D.Sc., F. R.S. E., 
ALI. E.E., head of the Physics and Electrical Depart- 
ment, Borough Polytechnic Institute, London, S.E. With 31 
diagrams. Crown 8vo. 3s. Gd. (0148) 
RACTICAL ELECTRICAL TESTING IN PHYSICS AND 
ELECTRICAL ENGINEERING. By G. D. Aspinall 
Parr, Assoc. M.I.E.E. With 231 illustrations. Svo. 8s. Gd. 
Second edition, reviscd. (0147) 
TO EIE RICE EXPERIMENTAL MAGNETISM AND 
ELECTRICITY: a Combined Lecture and Laboratory 


Course. By William Allanach, B.Sc. (Lond.), Principal of the 
Technical School, Southport. Crown 8vo. 3s. 6d. (0151) 
LTERNATING CURRENTS, AN ELEMENTARY 


TREATISE ON. By W. G. Rhodes, M.Sc. (Vict.), Con- 
sulting Engineer. With 80 diagrams. 8vo. 7s. 6d. net. (0149) 
7; ECTORS AND VECTOR DIAGRAMS: Applied to the 
Alternating Current Circuit. With examples of their use 
in the Theory of Transformers, and of Single and Polyphase 
Motors, ete. By William Cramp, M.1. E. E., Consulting Engineer, 
and Special Lecturer in Electrical Design in the University of 
Manchester. and Charles F. Smith, M.I. E. E., Asaoc. M. Inst. C. E., 
Whit. Schol, Lecturer in Electrical Enginecring, the University 
of Manchester, and Director of the Electrical Engineering 
Laboratories, Municipal School of Technology, Manchester. 
With 114 diagrams. Svo. 7s. €d. net. (0153) 
A LTERNATING CURRENTS, THE PRINCIPLES OF. 
y For Students of Electrical Engineering. By E. T. Larner, 
A.1. E. E., of the Engineering Department, G.P.O., London. 144 
pages. with 69 illustrations. Crown 8vo., cloth. 3s. 6d. net. (346) 
RMATURE WINDINGS OF DIRECT CURRENT 
y DYNAMOS. Extension and Application of a General 
Winding Rule. By E. Arnold, Engineer, Assistant Professor in 
Flectro-Technics and Machine Design at the Riga Polytechnic 
School. Translated from the original German by Francis B. de 
Gress, M.E., Chief of Testing Department, Crocker- Wheeler 
Company. Medium Svo. 120 pages, with over 140 illustrations. 
125. net. (347) 
LECTRICAIL AND MAGNETIC CALCULATIONS. For 
the use of Electrical Engineers and Artisans, Teachers, 
Students, and all others intereeted in the Theory and Application 
of Electricity and Magnetism. By A. A. Atkinson, M.S., Professor 
of Physics and Electricity in Ohio University, Athens, Ohio. 
Crown Svo, cloth. 9s. net. (321) 
LECTRICAL CALCULATIONS (ELEMENTARY). A 
Manual of Simple Engineering Mathematics, covering the 
whole field of Direct Current Calculations. the Basis of Alter- 
nating Current Mathematics, Networks and Typical Cases of 
Circuits, with Appendices on Special Subjects. By T. O'Conor 
Sloane, A.M., F.M., Ph.D., Author of ** The Standard Flectrical 
Dictionary." Large crown 8vo, cloth. 314 pages with diagrams. 
9s. net. 
qoe TEE DICTIONARY. A Popular Encyclopædia of 
Words and Terms used in the Practice of Electrical Engin- 
eering. Ry T. O'Conor Sloane, A.M., E.M., Ph.D. Fourth 
edition, with Appendix. 690 pages and nearly 400 illustrations. 
Large crown Rvo, cloth. 7s. 6d. net. (322 
LECTRICAL ENGINEERING. A First-Year's Course for 
Students. By Tyson Sewell, A. M.I. E. E., Lecturer and 
Demonstrator in Electrical Engineering at the Polytechnic, 
Regent Street, London. Fourth Edition. revised, with additions. 
Large crown Rvo, cloth. 462 pages, with 278 illustrations. 5s. net. 
323 
LECTRICAL ENGINEERING (ELEMENTARY). i. 
Theory and Practice. A Claas Book for Junior and Senior 
Students and Working Electricians. Bv J. H. Alexander. With 
nearly 200 illustrations, Crown Svo, cloth. 3s. 6d. net. (324) 
LE e ENGINEERING, GENERAL LECTURES 
ON. By C. Proteus Steinmetz, A.M., Ph.D. Third edition, 
compiled and edited hy J. Leroy Hayden. 284 pages, with 


diagrams. Medium 8vo, cloth. 8s. 6d. net. (325) 
(LECTRIC LIGHT, Its Production and Use. By J. W. 
Urauhart. Crown 8vo cloth. 7s. 6d. (332) 


LECTRIC LIGHT FITTING. A handbook for working 
electrical engineers, By J. W. Urquhart. Crown 8vo, 
cloth. 5s, (333) 
E LECTRIC LIGHT FOR COUNTRY?HOUSES. A practical 
4 handbook, including particulars of the Cost of Plant and 
Working. Bv J. H. Knight. Crown 8vo, wrapper. ls. (334) 
LECTRIC LIGHTING. By Alan A. Campbell Swinton, 
M.Inst.C.E., M.L.E. E. Crown 8vo, cloth. 1s. 6d. (335) 
A WIRING. DIAGRAMS AND SWITCHBOARDS. 
. By Newton Harrison, E.E. Instructor of Electrical 
Engineering in the Newark Technical School. Crown 8vo, cloth. 


os. net. (339) 
ILLUMINATION. 


POCKET-BOOK OF ELECTRIC LIGHTING AND 
HEATING. ByS. F. Walker. Foolscap 8vo, 448 pages, 

270 Diagrams, 7s. 6d. net. (3746) 
LECTRIC SHIP LIGHTING. A Handbook on Fitting and 

-4 Running Ship's Electrical Plant. By J. W. Urquhart. 
Fourth edition, revised and enlarged. 365 pages, with 90 illus- 
trations. Crown Svo, cloth. 7s. 6d. (3731) 
VLECTRICAL ENGINEERING FOR ELECTRIC LIGHT 
Aa AND POWER ARTISANS AND STUDENTS. By W. 
Slingo and A. Brooker. New Edition thorouuhlv revised by W. 
Slingo, assisted by T. F. Wall, M.Sc. With 389 illustrations. 
Crown 8vo. 12s. 6d. (0144) 


(T^ LECTRIC LIGHT CABLES, AND THE DISTRIBUTION 
OF ELECTRICITY. By Stuart A. Russell, A. M.I.C. E.. 
M.LE.E. Second Edition, revised. With 110 illustrations 
10s. 6d. (1269) 
RC LAMPS, ELECTRIC. Dy J. Zeidler and J. Lustgarten, 
M.Sc. Demy 8vo. Profusely illustrated. 5s. net. (611) 
HOTOMETRICAL MEASUREMENTS AND MANUAL 
FOR THE GENERAL PRACTICE OF PHOTOMETRY, 

with especial reference to the Photometry of Arc and incandescent 
Lamps. By Wilbur M. Stine, Ph.D. 7s. net. (542) 


TELEGRAPHY AND TELEPHONY. 


HE ELEMENTS OF TELEPHONY. By Arthur Crotch, 
Silver Medallist and Honoursman in Telegraphy and 


Honoursman in Telephony, City and Guilds of London 
Institute. (492) 
AGNETISM AND ELECTRICITY FOR STUDENTS. 

Bv H. E. Hadley, B.Sc. 6s. (5113) 


BS E EXERCISES IN MAGNETISM AND ELEC- 
TRICITY. By H. E. Hadley. B.Sc. 2s. 6d. (520) 
IRELESS TELEGRAPHY : Its Theory and Practice. By 
James Erskine- Murray, D.Se., F. R. S. E., M.I. E. E. Third 
Edition, revised and enlarged. 400 pages, 190 illustrations. 
Demv 8vo, cloth. 10s. 6d. net. (31) 
IRELESS TELEPHONES AND HOW THEY WORK. 

|. By J. Erskine-Murray, D.Sc., F.R.S.E., ete. Second 
Edition, revised. 76 pages, with illustrations. Crown 8vo, cloth. 
ls. 6d. net. (313) 
ELEPHONES: Their Construction, Installation, Wiring, 
Operation and Maintenance. By W. H. Radclitfe and H. 

C. Cushing. 180 pages, 125 illustrations. Foolscap Svo, cloth. 
4s. 6d. net. (304) 
HE PRINCIPLES OF ELECTRIC WAVE TELEGRAPHY 
AND TELEPHONY. By J. A. Fleming. M.A., D.5c., 
F.R.S. Second edition, revised, extended and fully illustrated ; 
ages 906. 28s. (0146) 
'YYELEPHONOLOGY. By H. R. Van Deventer. <A descrip- 
tion of Modern Telephone Appliances, produced to mect 

the demand for a new, practical work created by the great 
advance in recent vears of the@telephone industry. Carefully 
compiled from different sources, each section being prepared 
under the supervision of an expert. Over 600 illustrations, 
paces 600) 17s, (702). 
VLEMENTARY TELEGRAPHY. A Manual for Students 

4 By H. W. Pendry. Central Telegraph Office, London 
With 178 illustrations, 2s. 6d. net. (1739) 


ELECTRO-METALLURGY, ETC. 
RACTICAL METALLURGY AND ASSAYING. By A. H. 


: Hiorns. Second Edition. 6s. (5386) 
Neo By Arthur H. Hiorns. 6s. (5493) 
"LECTRO-METALLURGY, A Treatise on. By W. G, 


'4 McMillan, F.I.C., F.C.S. Third Edition, revised, enlarged. 
and re-written by W. R. Cooper. Post free. 138. (R147) 
NLECTRIC SMELTING AND REFINING. By Dr. W. 
Boachers. Translated by W. G. McMillan, F.I.C., F.C.S. 
Second Edition, revised. Post free. 22s. (329). 
LECTRIC FURNACES: The Production of Heat from 
Electrical Frergv and the Construction of Electric Fur- 
naces. By Wilhelm Borchers, Privy Councillor, Doctor of 
Philosophy, Professur of Metallurgy and Director of the Institute 
of Mines and Electro. Metallurgy at the Royal Technical College, 
Aachen, Translated by Henry G. Solomon, A. M.I. E. E., Consult- 
ing Electrical Engineer. With illustrations 8vo. 78. 6d. net. 
(0156) 
NAI ALLOYS: Their Structure and Constitution. 
AY By Gilbert H. Gulliver, B.Se., F.R.S. E. Crown 8vo. 
Handsome eloth. With 102 illustrations. 6s, net. (R150) 
UANTITATIVE METALLURGICAL ANALYSIS. Tables 
for Lahoratory use. On the Principle of “ Group” 
Separations, By J. James Morgan, F.C.S., M.S.C.T. Large 8vo. 
Handsome cloth. Price 4s. (R152) 
A TEXT-BOOK OF ELECLRO-CHEMISTRY. By Svante 
Arrhenius, Director of the Nobel Institute, Stockholm. 
Translated from the German edition by John McCrae, Ph.D. 
With 58 illustrations, Svo. 93, 6d. net. (0157) 
Add Telephony and Telegraphy. 
quee PHIC SYSTEMS, AND OTHER NOTOS. A 
Handbook of the Principles on which Telegraphic Practice 
is Based. By Arthur Crotch, of the Engineer-in-Chief's Depart- 
ment, G.P.O. Large Crown Svo. Cloth. Pages 268. With 222 
illustrations. 5s. net. (R153) 
A* ELEMENTARY MANUAL OF RADIOTELEGRA PHY 
AND RADIOTELEPHONY FOR STUDENTS AND 
OPERATORS. By J. A. Fleming, M.A.. D.Se., F.R.S.. Professor 
of Electrical Engineering in University College of the University 
of London. With 187 illustrations. Svo. 78. 6d. net. (0154) 
ELEPHONE LINES AND THEIR PROPERTIES. By 
William J. Hopkins, Professor of Physics in the Drexel 
Institute, Philadeiphia. Crown 8vo. 6s. New edition, revised 
and enlarged. (0152) 
A uM By Sir W.H. Preece, K.C.R.. F.R.S., 
V.P. Inst.. C E., ete.. Consulting Engineer and Electrician. 
Post Office Telegraphs: and Sir J. Sivewright. K.C.M.G. With 
284 illustrations. Nineteenth impression. Crown 8vo. fs. 6d. 
(0155) 
IRELESS TELECRAPHY. By Gustave Eichhorn, Ph.D. 
Large Svo. Pages 116. With 79 illustrations. Ns. 6d. net. 
(R158) 
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University of London, University College. 


SESSION 1911-12. 
FACULTY OF ENCINEERINC. 


The Session begins on Monday, October 2. 


J. D. Cormack, D.Sc., M.Inst- 
Mech.E. (Vice-Dean). 

J. A. Fleming, M.A., D.Sc., 
F.R.S. (Dean). 

E. Kilburn Scott, 
E.E., A. M.Inst.C. E. 

H. Deans, M. A. (Cantab), M.Inst. 


C. EF. (Railway Engineering). 

A. T. Walmisley, M.Inst.C. E. 
(Waterways, Harbours, and 
Docks). 

W. N. Blair, M.Inst.C. E. (Roads, 
Street-paving. Tramways). 
Osbert Chadwick, M.Inst.C. E., 

M.Inst. M. E., C.M.G. 
R. E. Middleton, M.Inst.C. E. 


MECHANICAL ENGINEERING 
ELECTRICAL ENGINEERING .. 
ELECTRICAL DESIGN.. NM. Inst. 


CivIL ENGINEERING .. 


MUNICIPAL ENGINEERING 


SURVEYING T .. M. T. Ormsby, M.Inst.C. E.I. 
HrATING AND VENTILATING A. H. Barker, B.A., B.Sc. 
ENGINEERING 
Puysics as og .. F. T. Trouton, M.A., E.R.S. 
iFNERAL AND PuvsrcaL Sir William Ramsay, K.C.B., 
CHEMISTRY . F.R.S. 
N. T. M. Wilsmore, D.Sc. 
APPLIED MaTuEMATICS anD E. Cunningham, M.A. 
GRAPHICS  .. i .. E. Sprague, Assoc. M.L. C. E. 
Economic GEOLOGY .. .. E. J. Garwood, M.A. 
MATHEMATICS ; M. J. M. Hill, M.A., Sc.D., 
F.R.S. 
HYGIENE AND Pvniirc H. R. Kenwood, M.B., D.P.H., 
HEALTH T F.C.S., F.R.S. E. 


DEGREE AND DIPLOMA COURSES. 


Students desirous of entering the Faculty of Engineering : 
with the view of taking a full Degree or Diploma Course, | 


must have passed the Matriculation Examination, or some 
other Examination accepted in its stead. 

Fee for the full three year Diploma Course in Engineering, 
including the course for graduation (B.5c.) in the Faculty 


of Engineering, 120 guineas (payable in three instalments | 


of 45, 40 and 35 guineas.) 


SPECIAL COURSES. 


Students who have already undergone a partial training 
elsewhere, and who have attained a sufficient standard, 
may enter for a Course occupying less than three years, 
and may obtain a General Certificate of Engineering after 
not less than two consecutive sessions. 


POSTGRADUATE WORK AND RESEARCH. 


Graduates in Science or Engineering or Students who 
have done the work equivalent to a degree may be admitted 


to Special Courses of Study, or to prosecute original re- - 


search. 
ENTRANCE SCHOLARSHIP. 

An Entrance Scholarship, value 120 guineas, instituted 
by a Fellow of the College, will be competed for in Sep- 
tember next. 

ADMISSION, 

Intending Students should communicate with the 
Provost as soon as possible, and in any case not later than 
SEPTEMBER 16, and should send a full statement of their 
previous training. 


Full particulars may be obtained on application to the 
undersigned. 
WALTER W. SETON, M.A., 
Secretary. 
University College, London. 
(Gower-street). 


NORTHAMPTON POLYTECHNIC INSTITUTE. 
ST. JOHN STREET, LONDON, E.C. 


SEssION 1911-12. 
MECHANICAL AND ELECTRICAL ENCINEERINC. 

FULL DAY COURSES in the Theory and Practice of the 
above subjects will commence on Monday, October 2, 1911. The 
Courses in Mechanical Engineering give a thorough grounding 
in Engineering work, and in the third and fourth years include 
specialisation in various directions, such as Automobile and 
Acronautical Engineering. In Electrical Engineering with similar 
grounding the specialisation is in the direction either of Heavy 
Electrical Engineering or of Telegraphy and Telephony, including 
Radio- Telegraph y. 

ENTRANCE EXAMINATIONS will be held on Wednesday 
anl Thursday. September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether ; they 
also prepare for the degree of B.Sc., in Engineering at the 
University of London. Fees for either of these courses £15, or 


£ll per annum. 
TECHNICAL OPTICS. 

Full and partial day courses, practical and theoretical, in 
Technical Opties will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and are well adapted to those seeking a career in this 
department of Applied Science. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 


subjects referred to above. 


Full particulars can be obtained on application at the office of 


the Polytechnic. or to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


Imperial College of Science and 
Technology. 


CITY AND GUILDS (ENGINEERING) COLLEGE. 
Exhibition-road, London, S.W. 


The City and Guilds (Engineering) College, formerly 
known as the Central Technical College of the City and 
Guilds of London Institute, forms the Engineering Section 
of the Imperial College of Science and Technology. It is 
administered by a Delegacy representing the Imperial 
College, the City and Guilds Institute, and the Goldsmiths’ 
Company. It it also a School of the University of London 
in the Faculty of Engincering. 

The courses of instruction in Civil and Mechanical En- 


gineering are conducted by or under the supervision of 
Le 5 


Professor W. E. Dalby, M.A., B.Sc., M.Inst.C.E., Dean of 
the College, and those in Electrical Engineering by or under 
the supervision of Professor T. Mather, Wh.Sch., F.R.S. 
They fall mainly under one of the following heads :— 

(a) Diploma Courses for the Associateship of the City 
and Guilds Institute in Civil and Mechanical Engineering 
and in Electrical Engineering. For admission to these 
Courses candidates are required to pass the entrance or 
matriculation examination of the College held in Septem- 
ber (application to be made not later than the first Mon- 
day); or to have passed the matriculation of the Univer- 
sity of London in certain subjects. The courses of study 
corner a period of three years. Fees, £38 per Session 
payable ın advance. 

(b) Special or partial Courses for a limited number of 
students whose knowledge and experience enable them to 
engage in Research work or to omit part of the regular 
Diploma courses. 

(c) Advanced Specialized Courses for post-graduate and 
other duly qualified students. These Courses form a 
suitable fourth-year course for those who have taken a 
Diploma course. Fees for each course for the full Session 
£22. The following will be conducted during the Session 
1911-12 :— 
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Railway Engineering, including Locomotive Machinery 
Railway Organization, Signalling Electric Traction 
Bridge Design, and Permanent Way. 


Structural Engineering, including Dock and Harbour 
Work, and structural steel work. 

Design and construction of Electrical Machinery. 

For Prospectus of the College, including full particular’ 
of the Entrance Examination and Courses;of Instruction; 


Scholarships, and Fees, apply to the Secretary, City and 
Guilds (Engineering) College, Exhibition-road, S.W. 


By order of the Delegacy. 


Citg & Guilds Technical College, Finsburg. 


(LEONARD STREET, OITY ROAD). 


A College for the scientific training of students who are 
preparing to become olectrical or mechanical engineers, or 
chemista; and for engineering pupils who desire to supplement 
their practical training by & two years' course of instruction 
in the principles of engineering science. The instruction is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 

The Collego does not prepare students to pass external 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English ; but the Matriculation of any Rritish 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
a period of two years, nnd those in Chemistry threo years. 
There are arrangements also for three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 

PROFESSORS : 
ELECTRICAL ENGINEERING 


AND Puysics: Silvanus P. Thompson, D.Sc., 


F.R.S. (Principal of the 
College). 
MECHANICAL ÉNOINERRING 
AND MatHemMaTics: E G. Coker, M.A., D.Sc., 


M.Inst. M. E. 
. . Raphael Meldola, D.Sc., F.R.S., 
LC. 
City and Guilds of London Institute, 
Gresham College, 
Basinghali-street, E.C. 


CHEMISTRY 


EUEHIZSEPUEDNUMSRICMITOIICNONEECHUNS NCC a Ty TT 


Boreugh Polytechnic Instituto, 
Borough Road, S.E. 


(Five minutes by car from London, Southwark, Blackfriars 
Waterloo and Westminster Bridges.) 


RE-OPENS SEPTEMBER 25, 1911. 


ELECTRO ECHN'CS. 


Head of Department : John Henderson, D.Sc., F.R.S.E: 
A. M.I.E. E. 


GENERAL PRINCIPLES (for Beginners) Fee 


10s. 
Second Year TECHNICAL APPLICATIONS, including Elec- 
trical Design. Fee 12s. 6d. 
Third Year CONTINUOUS CURRENT WORK: Instru- 
ments, Testing Dynamos and Motors. Fee 15s. 
Fourth Year ALTERNATING CURRENT WORK: Principles 
and Theory, Measurements, Alternators, Motors, 


Transformers, Single and Polyphase Work. 
Fee l5s. 


ELECTRIC WIREMEN'S WORK. 

First Year: Fee 12s. 0d. Second Year: Fee 15s. Third Year: 
Fee 17s. 6d. 

ELECTRICAL Design AND WORKSHOP DRAWING ; — Elementary : 
Fee 55.; Advanced: Fee 7s. 6d. 


For further particulars and detailed Syllabus of each Course 
sce Prospectus, 


First Year 


C. T. MILLIS, Principal. 


The Municipal Schoe! ef Technology, 


MANCHESTER. 


SESSION 1911-12. 


The ENTRANCE EXAMINATION for ADMISSION 
to the DAY DEPARTMENTS in 


Mechanical Engineering, 
Electrical Engineering and Applied Physics, 
Municipal and Sanitary Engineering, 


The Chemical Industries (including Bleaching, Dyeing 
Printing, Papermaking, Brewing, and Metallugry) 
The Textile Industries, 


Photography and the Printing Crafts, 


will take place on Jurv 17, 18, and 19 next. Full par- 
ticulars and form of application may be had from the 
undersigned. 


3 
3 


J. H. REYNOLDS,§ Principal. 


UNIVERSITY OF MANCHESTER. 
FACULTY OF SCIENCE. 


Departments of Civil, Mechanica] and Electrical En- 
gineering. 

Complete courses of study extending over three years are 
arranged for the University degrees in Civil, Mechanical, 
and Electrical Engineering. 

The equipment of the Civil and Mechanical Laboratories 
was completed last Session. 

The extension to the Electrical Enginecring Laboratory 
will be opened in October next. 

A prospectus containing full particulars of the courses 
will be forwarded on application to the Registrar. 

The Session commences on the 2nd of October. 


HEADS or DEPARTMENTS. 

Professor J. E. Petavel, D.Sc., F.R.S., A.M. Inst.C.E., 
A.M.Inst. E. E. — Engineering. 

Professor Horace Lamb, Sc.D., LL.D., F.R.S.— Mathe- 
matics. 

Professor H. B. Dixon, M.A., M.Sc., Ph.D., F.R.S.— 
Chemistry. 

Professor Ernest Rutherford, M.A., D.Sc., Ph.D., F.R.S.— 
Physics. 

Professor Sir T. H. Holland, K.C.I.E., D.Sc., F.R.S.— 
Geology. 

Professor H. C. H. Carpenter, M.A., Ph.D.— Metallurgy. 


——————á————————————— —  ÓPERMRRMNMHNMMNMNMMNMNMQUNN 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLEGE, NEWCASTLE-UPON-TYNE. 


PniNcIPAL : W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 


Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 


F. H. PRUEN, M.A., Secretary. 
Armstrong College, Newcastle-upon-Tyne. 


PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


The Vulcan Reducing Valve. 


The special advantages claimed for the Vulcan Reducing 
Valve which is illustrated on this page include the complete 
absence of heavy weights, strong springs and india-rubber 
diaphragms. In the Vulcan, steam enters at E and impinges 
upon the bottom of the valve V and the top of the piston K. 
The piston has a larger area than the valve, therefore the 
valve is held on its seat. The piston K, not being a tight 
fit, allows a small quantity of steam to pass to the space r, 
so that while the pilot valve k is closed, the pressure on 
either side of the piston becomes equal and the valve V 
is free to open, provided that it is not held on its seat by 
the hand closing device. If the pilot valve k is open, then 
steam escapes from space r through the passage c into the 
reduced pressure at A, and the piston, with full pressure on 
top and reduced pressure underneath, tends to close 
valve V. The pilot valve, which thus controls the pressure 
in space r, i8 actuated by a metal diaphragm p, the move- 
ment of which is controlled on one side by a small spring, 
und on the other side hy the reduced pressure. The area 
and movement of the pilot valve are small so that the 
diaphragm has only to perform a light duty, consequently 
it 1s durable, extremelv sensitive, and regulates the reduced 
pressure with great accuracy. The reduced pressure can he 
varied to suit the requirements by adjusting the spring. 
The diaphragm is niade of tempered steel so that there 1s 
no perishable rubber. Owing to the accuracy with which 
this valve maintains a constant pressure on the reduced 
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pressure side, which is not affected whether the consump- 
tion of steam is large or small, it is specially suitable for 
purposes where accuracy is of importance, as in the case 
of low pressure turbines. Trials of the 10 in. valve employed 
for this purpose showed that the variation of outlet pressure 
from no load up to full load did not exceed 1 Ib. Another 
advantage lies in the adjustment of the outlet pressure 
which is very simply effected by screwing the diaphragm 
spring up or down. The “ medium " pressure valve has a 
cast-iron body with gun-metal fittings and, with normal 
diaphragm, is suitable for inlet pressures up to 150 lbs., 
and outlet pressures of 7 to 75 lbs. With stronger diaphragm 
it is suitable for outlet pressures of 75 to 120 lbs. Generally 
speaking, the pressure on the outlet side should be at least 
30 lbs. less than that on the inlet side. The “ high pressure ” 
valve has a cast steel hodv with gun-metal fittings, and 1s 
good for inlet pressures up to 250 lbs. The “ superheat ” 
valve is similar to the “ high-pressure ” valve with the 
exception that the internal fittings are of nickel alloy. Full 
details of the Vulcan valves will be sent on application to 


Messrs. Wm. Geipel & Company, Vulcan Works, St- 
Thomas’-street, London, S.E. 


Another Novel Use for Osrams. 

One of the most interesting instances of electrical illumin- 
ation on the occasion of the recent Coronation festivities 
was that of a 23 h.p. six-cylinder “ Daimler " car, belonging 
to Mr. G. F. Heath, of Birmingham. For some davs during 
the period in question this car, which is known as '' Silvery 
Silence," attracted enormous interest in the Midlands on 
account of its elaborate scheme of decorative illumination, 
the entire effect being produced by means of 400 Osram 
lamps. A number of Osrams were affixed to the wheels 
of the car. and revolving with them greatly added to the 
artistic effect, which for novelty and brilliance could not 
have been improved upon. 


& 


Such a rigorous test speaks volumes for the strength of 
the Osram filament, and it can well be imagined that if 
they will stand the “ jolts” and * jars" of rough roads 
(to which the wheels of any car must be subjected), they 
are more than qualifed to stand the wear and tear of 
ordinary everyday use. 


Remote Controlled Starter. 

We illustrate herewith the “ Adams-Igranic" motor- 
driven three-phase remote controlled starter, for use with 
a slip ring tvpe induction motor. These starters are well 
adapted for the remote electrical control of three-phase 
slip ring induction motors for any purpose, the motor being 
started or stopped merely by pressing a tumbler switch 
fixed at any convenient point. The switch is turned in one 


ADAMS-IGRANIC 3-PHASE REMOTE CONTROLLED STARTER, 


direction to start the motor, whereupon the starter quietly 
and gradually brings the motor to full speed. When the 
motor is finished with, the tumbler switch is turned to the 
opposite side, when the controller runs to the “off” 
position, thus stopping the motor, at the same time the 
controller sets itself ready to start the motor when required. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer. 


Electric Alarm Systems. l 


14383.—1910. F. Caste, Grey Lynn, Auckland, N.Z. This is 
an improvement in systems in which the receiving station 
has a sensitive relay with its armature normally attracted, 
but adapted to give an alarm on increase of current in the 
line. The improvement consists in the use of a thermostatic 
device which switches in an extra battery in series with the 
normal battery and gives an alarm in case of fire. 


Electrical Machines. 


14499.—1910. W. A. PRICE, 38. Gloucester-road, Teddington. 
In order to rapidly convert the current from a direct source 
to a suitable condition for apparatus requiring alternate 
current, movable parts are provided for changing the 
electrical connections while one or more electrolytic con- 
densers act in conjunction with auxiliary induction and non- 
inductive circuits to prevent sparking. 


Controllers for Electric Motors. 


14946.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee. The controller comprises a number of electro 
responsive resistance switches. A resistance is adapted to be 
inserted in circuit with each resistance switeh winding. A 
separate automatic device provided with a number of switch 
members moves slowly in opposite directions to remove the 
resistance from circuit of each winding. 


Controllers. 


14956.—1910. CuTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee. In this automatic motor controller a number of 
successively operating accelerating switches are governed by 
automatic auxiliary switches which cause each of the 
accelerating switches to return to the initial or open position 
prior to the operation of the next succeeding accelerating 
switch. The successive operation of the accelerating switch 
may be arrested while abnormal current conditions exist in 
the motor. 


Dynamo Electric Machinery. 


14680.—1910. How. C. A. Parsons, & A. H. Law, Heaton 
Works, Newcastle-on-Tyne. The end windings of the rotating 
parts of the dynamo are held by bolts screwed into the shaft 
and passing between the end windings for the purpose of 
holding them radially against centrifugal force. 


Alternating Current Electric Motors. 


15170.—1910. G. Nortnu, Moreton-avenue, Stretford, Man- 
chester. The magnetic core of these inductive motors forms 
a nearly closed magnetic circuit for the flux induced by the 
shunt coil. Three polar projections are on one side of the 
core and adjacent to the meter disc. Each projection is 
traversed in the same dircction by a portion of the flux 
induced by the shunt coil. ‘The return path for the flux is 
through the support for the core.’ The series coils are wound 
on two of the projections so that the magnetic flux due to 
the series coils traverses these two projections only and in 
opposite directions. 


Electric Resistances. 


14912.—1910. ¥. A. WirkIiNSON, Harpenden. The spirally 
wound resistances are mounted on a frame and supported by 
spiral springs which take up the expansion of the resistances 
when heated and also hold them securely. 


Enclosed Electric Switches. 


25923.—1910. V. Hore, 50. Ellesmere-street, Manchester. The 
handle shaft of the casing is connected to the switch shaft 
which is parallel with it. The shaft is pivoted to the door of 
the casing and forms the fulcrum for transmitting angular 
movements from the external handle to the switch. When the 
door is open it displaces the axis of the shaft and renders it 
inoperative to close the switch. 


Revolving Electrical] Furnaces. 


29209.--1910. SrERPEK, Paris. This furnace intended for the 
manufacture of aluminium nitride is heated by resistances 
independent of the material under treatment and arranged 
diametrically of the furnace, passing through the external 
casing and being connected up upon the exterior. 


Electricity Meters. 


1056.—1911. H. Lanpis & K. H. Gyr, Zug, Switzerland. This 
variable rate electricity meter comprises in combination 
with two sets of counters and an electromagnetic device for 
bringing the sets alternately into operation, a devico for 
periodically forcibly removing the electromagnetic device 
from the attracted position to normal position, 
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Knife Switches. 


2594.—1911. SrEMENS Bros., Westminster. The knife switch 
has a locking device fitted with a lever to which the operating 
handle is attached. The lever pivot is at à point remote from 
the knife pivot. 


Separators for Secondary Batteries. 


7086.—1911. F. W. Harpy, The Hollies, Saltburn-on-Sea. An 
aluminium silicate is mixed in a die with a powdered 
strengthening and binding material, compressed and baked. 


Electric Switch. 


12184.—1910. A. H. JouNsow, Ashdown-road, Epsom. This 
electric detector switch is caused to act when a moving 
and a normally fixed part of an operating device attain a 
certain definite relationship to one another irrespective of 
movement of the normally fixed part in relation to the 
switch housing or other supporting part whereby extremely 
accurate detection is obtained. 


Contact Device for Overhead Tramway Installations. 


14534.—1910. G. Matimeson, Galloway Buildings, Methil Brae, 
Methil, N.B. This automatic device comprises a bracket to 
which two downwardly projecting arms are pivotted. A 
contact rod is carried by the free ends of the arms and is 
operated by a trolley head. The contact rod is adjusted 
by set screws so that it may be operated to complete an 
electric circuit or fall to break the circuit without the use 
of springs. 

Rapid Variation of Currents. 


14588.—1910. J. T. Morris, 47, Cumberland Mansions, Sey- 
mour-place, London. This method of obtaining rapidly 
varying electric currents or M.F.’s consists in giving 
continuous or oscillatory determinate motion to the path of 
an electric arc on discharge by acting on it with a magnetic 
field. 

Controllers for Electric Motors. 


14851.—1910. CoTteR HAMMER MANUFACTURING COMPANY, 
Milwaukee, U.S.A. The controller comprises a number of 
accelerating switches and a number of relay devices, one 
for each accelerating switch. The relay devices are adapted 
to respond simultaneously on closure of the motor circuit 
so as to render the accelerating switches inoperative. 
As the flow of the current through the motor decreases the 
accelerating switches are caused to close successively, and 
each on closing short circuits a section of resistance and 
also its own relay switch to render it inoperative. 


Pocket Lamps. 


15004.—1910. W. Tomson, Roval Institution Laboratory, 
Manchester. This lamp has a sliding side instead of a 
sliding bottom, which enables the contact arrangements 
to be more readily adjusted. The slide is held in place by a 
spring. 

Are Lamp Regulation. 

15143.—1910. F. KrLosTERMANN, 43, Ave ue Ste. Foy, Neuilly, 
France. The regulator consists of a balance frame, a loose 
pulley concentric with the frame and a pivoted brake and 
spring. The small movement of the frame by the series 
electromagnet causes the spring to act in the brake, which 
in turn locks the loose pulley to the frame and moves the 
carbons apart. 


Control of Series Wound Dynamo Electric Machines. 


15388.—1910. J. G. P. THomas, 14, Leonard-place, High- 
street, Kensington. In this electromechanical transmission 
system, in which two series connected dynamo electric 
machines are emploved means are provided for equalising 
the rate of variation of the two fields. 


Dynamo Electric Machine for Producing Constant Voltage. 


15423.—1910. F. Newton, Cumbrae House, Littleover, Derby. 
In order to obtain a constant potential from a dynamo 
driven at variable speed an E. M.F. is employed dependent. 
on the difference of the fluxes in saturated and unsaturated 
magnetic cireuita excited by the constant E. M.F. tc produce 
a correcting flux. 


Enclosed Arc Lamps. 


15710.— 1910. B. A. Quint, Maybury, Audrey-road, Hendon. 
In this lamp in which the mechanism is enclosed below the 
globe a shunt coil operates a hollow armature within which 
the moveable carbon is mounted. The carbon when released 
by a clutch through the energising of the coil is travelled 
forward by a spring disposed in the armature. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


Traffic Returns per 
week. 


Ending 


————] 


ration........+- AUB. 


ANTE eee ee ee Aug. 


Ayr Corpora 
Birkenhead Corporation........ 


Birmingham Corporation......- 
Blackburn Corporation........- 


Blackpool Corporation........- 
Blackpool- Fleetwood Trame.... 


Bolton Corporation..........- 
Bournemouth Corporation...... 


Bradford Corporation.......... 
Brighton Corporation. ......... 


Bristol Tramway Company..... 
Burnley Corporation. .......... 


Burton Corporation. ........... 
Cardiff Corporation............ 


Carlisle Tramways Company.... 
Centra! London Railway ....... 


Auge 


Aug. 


Cork E. T. and L. Company.... 
Croydon Corporation .......... 
Darwen Corporation........... 
Dover Corporation ............ 


Dubiin and Lucan Electric Ry... 
Dublin U.T. €w9.0(60606(6008009^»0600*9292259 


Dundee City Tramways........ 
East Ham Corporation......... 


Glasgow Corporation......... se 
Gloucester Corporation......... 


Halifax Corporation ........... 


Huddersfield Corporation....... 
Hull Corporation.............+ 


Ilford Co 
Ilkeston 


Kirkcaldy Corporation...... T 
Lancashire United Tramways... 


Leeds Co 
Leicester 


Liverpool Corporation ......... 
Liverpool Overhead Railway.... 


ration... ..... 
rporation........... 


Pe): ra 
rporation.......... 


London County Councefl........ 
London Electric Railway ...... 
Lowestoft Corporation ......... 


Maidstone Corporation......... 
Manchester Corporation........ 


Metropolitan District Railway.. 
Metropolitan Railway.......... 


Nelson Corporation............ 
Newcastle-on-Tyne Corporation. 


Newport (Mon.) Corporation.... 
Oldbam Corporation..... 


Portsmouth Corporation ....... 
Reading Corporation........... 


Rochdale Co 
. Rotherham 


Salford Corpotation............ 
Scarborough Traniways Co...... 


ration.......... 
rporation........ 


Sheffield Corporation .......... 
Southampton Corporation...... 


Southend-on-Sea Corporation... 
Stockport Corporation 


Sunderland Corporation........ 
Swindon Corporation .......... 


Torquay ITAONA ii oiadi 
Wallasey Corporation.......... 


Warrington Corporation........ 
West Ham Corporation......... 


Wolverhampton Corporation.... 


2 
5 


July 29 


2 


July 31 
April 23) 


1911-12) 1910-11. 


t 
1,886 
493 
1,131 
9,074 
1,203 
1,371 


2,428 
2,054 


5,720 
1,856 


7.218 
1.977 


320 
2 627 
4,076 
3,092 


575 
2,440 


314 


168 
6,172 


1,238 
1,061 


19.159 


2,230 


1,957 
2,927 


532 
141 
1,421 


8,016 
2'565 


12,270 
1,637 


44,854 
64.703 
310 


187 
15,728 


10,186 
15,795 


183 
4,271 


727 
2,052 


1,788 
570 


1,529 
876 


5,007 


6,196 
1 439 
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AND TRAMWAYS. 


Miles of 
track open. 


=e 


Increase or 
decrease. 


Week. | Current | 1911. | 1910. 
year. 
£ e " 
185 M- 1,139 | 27} | 27} 
1 PE 8 8 
— 112 814 | 26-089) 24:089 
+ 2,413 H- 16,810! 56-792 58-52 
2,018 | 14-62 | — 
—1195|— 72| — | — 
86 |--3.428 | 42 | 42 
563 |— 2,526 | 21:95 | 21:95 
539 |- 8,334 | 100 | 54-81 
392 |} 1,095 | 95 | — 
+1,036| — 67 | 67 
Ta, = 22 | 20 
441 et ei 
+ 286 |+ 4,785 | 17°35 | 17:35 
— 1,016 |— 4,534 | 6-32 | 6-82 
64 6| 796 | 7-26 
39 |-I- 350 | 9-89 | 9-89 
695 |-+4. 1,459 M — 
— 2s T 7:28 
37 782 | 7 7 
43 |— 466) 7 7 
357 |4- 8,504 , 643 | 54 
28 | 83| 28 | — 
178 |4-1,137 | 14 | 14 
2,159 |--15,487| 196 | 1954 
— — 15 | — 
86 |-}- 3,876 |53-171| 37 
12 4-3,082 | 99 | 28} 
1 4-2,522 | 99 | 96 
14 520 | 10 | 10 
23 95| 4 ry 
-— — 7 7 
151 |} 1,009 so! 39° 
312 |-+-9,883 | 108 | 1 
126) ee eee ee 
768 |-- 13,575) 116 | 109 
120 628 | 6-65 | 2-40 
3,409 -55,147| 1410 | 136 
1,668 |} 290 21:26 | 21:25 
42 |4- 628 | 3] | — 
7 — 7T:4 — 
610 -- 183 | 292- | 181 
[380 
242 |4-2,007 | 94 | 94 
359 429 9249 | ?4 
13 674 | 2 ? 
287 Tini eol sof 
31 935 | 14 | 14 
181 4-2,210 | a0] | 365 
5|—1,240! ] 28 
13 4- ‘171 | 13$) 18 
193 |J-2,788 , 95 |920-93 
156 LL 1,236 | 12 | 9:39 
23 .-5,190; 78 | 74i 
34 --8,205 | 40 | 40 
24 --2,750 | 18 | 18 
273 4-148989 | — | — 
-- — 25 | 95 
41 4-3,128 | 20 | 20 
29 t 327! — | — 
— — 8:41| — 
88 -- 3,202 | 12-68 | 12°45 
12 |4- 219 | oj 9656 
195 | — 27°8 | 27-8 
182 .F1,221| 295 | — 


| g Train Miles. 


II, 


IQII. 


gee 


Accounts for past year. 
Cost 
T 
Receipts per car 
Total Passengers | Car miles | Pas , Car | Mileof| mille. 
Ending |receipts. carried. run. senger.| mile. | track. 
£ 
May 81| 71,080 | 17,517,804 | 1,666,119 | -98 11-02 | 4940 | 5-08 
Mar 31| 56,718 | 12,544 501 | 1,207,761 | 1'089|]11:18 | 2,815 | 6:74 
Mar, 25| 68,9607 | 10,810,065 | 1,041,021 12:60 | 3,915 | 8:36 
. 81| 35,10 | 2,939,144 | — 592,312 m aue as 
Mar. 81| 121,707 | 27,018,149 | 2,641,292 | 1-08 |11-05 | 2,897 | a-58 
„ 81| 89,605 | 14,686,368 | 1,782,706 | 1:46 112-07 | 3,066 | 7-76 
», 31| 49,124 | 10,708,184 | 1,126,676 | 1:10110:464 | 2,857 ES 
Dec. 81 808,615 | 47,454,560 | 5,914,718 mum = á 
Mar. 31| 65,295 | 12,911,113 | 1,268,118 | 1°21 |12°41 | 6,067 | 7-89 
„ 81 15,868 | 8,131,172 432,911 | 1°07 | 7-75 | 1,416 | 641 
^  81/109,979 | 26,058,146 | 2,497,169 1067 | — = 
Deo. 31| 350,150 | 41,898,978 | 1,456,780 , 6-769 55,404 |30-27a 
Dec. 31| 25,497 | 5,704,071 899,178 6-80 | 2578 | — 
Mar. 31} 85,806 | 19,476,576 | 2,269,500 | 1:057| 9:07 | 4,498 = 
» 81| 13,809 | 2,557,054 245,584 13-68 | 1,922 | 9-40 
”  81| 11,5908 | 2,697,672 816,754 878 | — id 
Dec 81| 7,472 449,077 146.081 1227 |1,007 | 8-3 
May 15| 62,828 | 16,843,000 | 1,822,894 11:30| — | 7-28 
Mar. 31| 53,287 | 16,059,912 | 1,303,753 9-81 | 8,750 | 7-57 
May 31| 893,501 | 222,730,571 | 20,974,016 10:22 | 4,706 | 5-75 
Mar. 31| 92,609 | 17,067,856 | 1,909, 97 11°64 | 2,456 e 
„ 31| 96,185 | 19,001,060 | 2,058,663 11-21 | 3875 | 6-31 
”  81|128,722 | 30,964,254 | 8,022,844 1022 | °— | 6-04 
„ 31| 25,828 | 6,385,466 | 634,446 9-58 | 2066 | 6-42 
” 31| 7214| 1,968,850 198; 415 7-9 |1803 | 7-4 
May 15| 14,993 | 4,874,199 459,066 | 711! 7-888 | 1,856 | 5-26 
Dec. 31| 68,689 | 13,755,829 | 2,272,765 har rae a 
Mar. $1,357,010 | 78,885,015 | 8,152,990 | 1-08 |1041 | 3,811 | 5-42 
Dec. 31| 582,276 | 125,507,288 | 12,235,408 | 1:106 11-42 | 5,020 | 7-955 
June 30| 79,006 | 11,171,516 | 1,106,386 = = t 
Mar, 31/1,891,035, 418,317,377 | 39,545,512 | 1°06 11:48 — | 0-42 
Sept. 80| 10,896] 2,377,810 | 329,958 7-9 | 2179 | eR? 
Mar. 1/ 810,004 | 165,800,077 | 17,367,200 1119 | 4,667 | 7-17 
Dec. 31| 718,089 | 102,849, 458 — — — — 
Mar. 81 7,576 | 2,118,878 | — 205,708 aos | — =- | 
» 81 206,180 | 45,935,207 | 4,437,639 11-16 | $421 ~ 
„ 81 85,146 | 8,452,562 895,938 942 |2425 | — 
^  25| 97,842 | 19,125,202 | 1,893,777 12:399 | 2,058 | 8:817 
Mar. 31| 102,978 | 23,053,717 | 2,291,767 1015 | — È 
» 81 32506 | 7,834,575 | 909,439 8:28 | 4,183 | €V8 
„ 31| 63,000 | 11,860,871 | 1,402,532 10774| — a 
© 81| 83313 | 6,960,178 | 722,398 1106 | — xs 
Mar. 31| 244,065 | 45,771,611 | 5,486,150 10°67 | 3188 | — 
Mar. 25| 316,739 | 84,500,331 | 7,618,983 9-978| 4144 | — 
„  25| 52,047 | 10,121,887 | 1,157,451 11:38 | — | 7°80 
Mar. 31| 52,004 | 9,155,172 | 1,985,911 9-342| 1, 4-75 
, 81] 59,889 | 14,561,672 | 1,451,906 972 294 | — 
Dec. 81| 15,065 | 2,880,420 353,297 Los| — a 
Mar. 31| 49,885 | 9,990,653 | 1,059,629 11-28 | 3971 | — 
, 81 20,169 | 5,206,980 435,774 | *91510:939 | 2,004 | 8:291 
Mar. 81,127,066 | 36,846,049 | 2,007,805 | -80110'21 | 4,618 | 7-22 
„ 31| 44482 | 9,440,969 975,714 10-029 | 2,190 | 6.609 


A Half-years' figures. 
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HE newspapers seem to find as much difficulty in 
keeping the “‘ fused wire " out of the story of a fire 
as Mr. Dick experienced in his efforts to eliminate King 
Charles’s head from his famous petition. It has cropped 
up again in connection with the fire at the Carlton Hotel 
with all its usual sprightliness and falsity. ‘“ The conflagra- 
tion seems to have been caused by the fusing of an electric 
wire in the service lift," says one account. “‘ The origin 
of the outbreak," says another, “ has been traced to a 
defective electric wire which fused and set fire to the 
woodwork." And a third, venturing indiscreetly upon 
comment, observes that ‘‘ we have here another illustra- 
tion of perils lurking unseen, for though the building was 
supposed to be fireproof, electric current escaping from a 
broken wire "—like gas from a broken pipe, no doubt— 
‘‘ brought about the havoc of a disastrous conflagration.” 
All these stories are pure imagination. The origin of the 
outbreak has been the subject of minute investigation, and 
not the slightest scintilla of evidence has been discovered 
to connect the fire with any electrical source. 


HE Swedish scientists who three years ago entered 
upon the experiment of assisting nature by electricity 

in the development of the human frame have just issued 
a report which, though highly interesting and instructive, 
does not appear to be regarded as conclusive. Applying 
to voung humanity the lessons derived from the agricul- 
tural field, two groups, each of twenty-five children, attend- 
ing one of the public schools in Stockholm, were selected 
for the experiment. As nearly as possible the units of the 
two groups were of uniform health, size and weight, and 
they went through their ordinary school course in two 
rooms equal in size, ventilation, lighting and other general 
conditions. The group in one of the rooms was subjected 
throughout the term of the experiment to the influence 
of electric currents, while the other group studied under 
purely normal conditions. On a recent comparison of the 
two groups, it was declared that the “ electrified " children 
had “ outstripped the others mentally and physically, had 
grown faster, put on weight more quickly, and shown more 
physical fitness generally, besides possessing superior 
mentality." Scepticism being displayed in some quarters, 
similar experiments are to be conducted in other schools 
in order to demonstrate the efficacy of the electrifying 
process in improving the mental and physical condition of 
the rising population. There is no doubt that the Swedish 
scientists have the logic of facts on their side, though whether 
the forcing process is likely to be of permanent value to 
the subject is a problem which only time can solve; but 
if the further experiments decided upon prove conclusive, 
our universities may find it necessary to revise their rules 
and to confer the degree of “ Electrified B.A. ” at fifteen. 


R. EDISON, though he managed to resist the blandish- 
ments of the newspaper men who welcomed him on 

his arrival in this country, seems to have confided numerous 
interesting views to a fellow-passenger on board the 
Mauretania, who, in his turn, has confided them to the 
* Standard." He declares that the days of steam power 
are ' about ata finish." Electricity will speedily be the 
motive power everywhere. “ The coming farmer will push 
a button and work levers. Storage batteries will drive 


ploughs, while the future agricultural labourer will be a 
man who has acquired a working knowledge of chemistry 
and botany. The very utmost will be got out of the earth 
and of the seed within the earth ; but all the manual 
labour—the donkey-work with the sweat of the brow— 
will be performed by machinery controlled by electricity. 
We are only at the beginning of science," said Mr. Edison 
(we are glad to be able to say that he did not declare that 
electricity is in its infancy). ‘‘ Nature's doors are just 
opening after mighty pushing on our part. This century 
will see as many hair-raising wonders as the past has seen. 
When good Queen Victoria was a girl, where was steam, 
where was electricity ? They both appear to be a matter 
of course to us now. Perhaps some wizard, as they call 
me, foreshadowed it all to them in those days. There have 
always been men who think; but even thinking must go 
slow, if it wishes to be sure, and convince by patiently 
overcoming ridicule and the hundred-and-one obstacles 
which always confront progress." He added, incidentally, 
that the manufacture of gold was only a matter of time, 
and that the discovery of a proper combination and treat- 
ment of metals might be made to-morrow. As to flying 
machines, the secret will be wrested from the motions of 
certain flying insects rather than of birds, and in a year or 
two air-transports with passengers, running at one hundred 
miles an hour, will be the general means of travel. But as 


-to that motor-car battery which can be carried in a hand- 


bag—well, it is not quite ready. 


TAE Telephone Transfer Bill has duly made progress 
through Committee, but so strong a stand was made 
with regard to Clause 5, dealing with the provisions made 
in respect of the superannuation of transferred officers, that 
the Postmaster-General, after an exhaustive but not very 
lucid or informative defence of the Post Office attitude, 
found it advisable to apree to the postponement of this 
clause. Mr. Samuel's case was that of the 18,000 members 
of the National Company's staff to be taken over bv the 
Post Office many would for the first time get pension rights, 
while some 300 or 400 could not be given pension rights 
or full pay when sick because the Post Office had 5,000 
servants without such rights, and ‘‘ it would not be possible 
to have men doing the same construction work working side 
by sidein the same gang. one man an established servant and 
getting pension rights, receiving full pay when sick, and 
another not on the establishment and having no pension ` 
rights." Pressed very hard on this point, the Postmaster- 
General said it was a very large financial question, because 
if they wished to do as the representatives of the staff 
desired they should have to alter the Post Office svstem. 
He did not say it ought not to be altered, nor that some 
alteration was not desirable, but it was a matter which had 
very large financial results which would have to be worked 
out in à very elaborate scheme. If the 5,000 men were to 
be established there would be details to be gone into, and 
it would be a very complicated matter, but they were not 
leaving these men worse off than they were now ; on the 
contrary, in many respects they would be better off, for 
the Post Office were making special arrangements which 
he could not go into. Finallv, he pointed out that it was 
not necessary to the Bill to have this matter settled now. 
No legislation was required to put these men on the estab- 
lishment ; it could be done administrativelv. Indeed, it 
would be improper! to insert/ i the Bill an amendment 
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which would not allow to the Postmaster-General any 
discretion at all. Pressed a little further by Mr. Brady, 
one of the Nationalist group, Mr. Samuel suggested that 
Clause 5 should be postponed, and added that “‘ a con- 
ference was already arranged with the Treasury, and he 
would see whether they could come to some settlement of 
this outstanding point. If a settlement were reached within 
the next few days, perhaps the Bill might go through, as 
an agreed Bill, one evening next week. If satisfactory 
arrangements could not be made, then an opportunitv 
must be given for further discussion of the matter." Thus 
Mr. Samuel (like the lady in Byron's poem) swearing he 
would ne'er consent, consented, and ‘“ the Committee re- 
ported progress." 


N connection with the short series of articles on Ac- 
cumulators in Traction now in course of publication 
in our columns, some figures regarding the daily perfor- 
mance of Beach cars equipped with Edison batteries, 
which have been transmitted by the Federal Storage 
Battery Car Company, of New York, will be found of 
especial interest. A double-truck car carrying 190 cells 
and four 15-amp., 200-volt motors ran 312-2 miles, made 
1-9 stops per mile, propelled a weight of 16-8 tons at 20-2 
m.p.h. over an average maximum grade of 1-84 per cent. 
and required only 43-8 watt-hours per ton-mile. Its longest 
run on one charge was 135 miles over the tracks of the Erie 
and Pennsylvania railroads between West Orange and 
Atlantic City, N.J. The corresponding average figures for 
seven single-truck cars equipped with 90 to 110 cells and 
two 30-amp., 85-volt motors were as follows: 76-07 miles 
daily, 7-5 stops per mile, 7 tons total weight, 63-4 watt- 
hours per ton'mile and grades up to 8 per cent. One of 
these seven cars, as furnished to the Suffolk Traction 
Company, made a great record. She ran 110 miles 
a day, made five stops per mile, carried seven passengers 
per car mile, operated over grades of 3:8 per cent, to 4-5 
per cent, and required 63-4 watt hours per ton-mile. The 
weight of this car is 7 tons, and its wheel-base is 8 ft. 6 in. 
It is geared for a schedule speed of 22 m.p.h. including 
stops. This car has taken the place of steam equipment 
on a branch of the Long Island Railroad. It makes eight 
round trips a day and is reported to effect a saving of $35 
& day in operating expenses. 


qas would seem to have been something almost pro- 

phetic about some of the replies sent in in the course 
of the recent inquiry into the Electrical Industry in this 
country. It was announced yesterday that the Board of 
Trade and the Chancellor of the Exchequer have been 
invited to hold an inquiry with regard to the stoppage of 
the Ebbw Vale iron and steel works, by which 4,000 men 
are effected. During 1910 no less than 160,000 tons of un- 
wrought and wrought steel were imported at Newport, 
and there are indications that this year that quantity will 
be considerably exceeded. It is to this fact that the Ebbw 
Vale Iron and Steel Company attribute the necessity of 
closing down their works. A deputation of the Amalgamated 
Association of Steelworkers has now been appointed to wait 
upon the President of the Board of Trade and the Chancellor 
of the Exchequer, and the terms of reference which have 
been drawn up and sent to Mr. T. Richards, M.P., who 
has been asked to arrange the interview, include the 
following passages: “ The managing director of the Ebbw 
Vale Company, Mr. F. Mills, has definitely stated to a 
deputation of the workmen affected that it 1s impossible 
for them to compete in bars and billets against German 
and American terms, and has given figures for 1911 to 
prove that it.is'so, and also that it is impossible, in spite 
of the modernising of all the machinery on the ground, to 
secure sufficient orders to keep the works going at any- 
thing like full time, the foreigners being determined to 
undersell the Ebbw Vale Company,by at least 5s. per ton 
in any case." This is bringing the matter very close bome 
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and the decision of the Board of Trade is not unnaturally 
awaited with some anxiety. 


HE Council of the Institution of Civil Engineers have 
made the following awards in respect of Students' 
Papers read during the Session 1910-1911 :—The “ James 
Forrest" Medal and a Miller Prize to Mr. D. Hay, B.Sc. 
(Birmingham), and Miller Prizes to Messrs. D. A. Howell 
(Bristol), R. Bonner (Bristol), G. F. Walton (London), R. 
G. Parrott (Manchester), E. E. Farrant (London), A. C. 
Dean, B.Sc. (Manchester), H. W. Coales (Birmingham), A. 
H. Meade (London), A. C Swales (Leeds), and H. J. F. 


Gourley, B.Eng. (Manchester). 


T the moment of going to press the attitude of the 
London County Council tramwaymen is still menac- 
ing, but strong hopes are entertained that an amicable 
settlement will be arrived at. At the outset of the trouble, 
which seems to have been in the nature of strike fever, 
the men demanded on Saturday an eight hours' day, to 
be completed within twelve hours, six shillings and six- 
pence a day for drivers and conductors after twelve months’ 
service without any further qualification, time and a quarter 
pay for all Bank Holidays worked, the establishment of a 
superannuation fund, and the abolition of the chief officer's 
power to dismiss men. After discussion, however, this 
proposition was eventually set aside in favour of a resolu- 
tion, which was carried unanimously, expressing “ entire 
dissatisfaction " at the rejection by the Highways Com- 
mittee of their programme, formulated with the object of 
redressing pressing grievances, and at the Committee's 
refusal to receive a deputation to hear the grounds of 
complaints, and protesting “in the strongest possible 
manner against the intolerable and continuous alterations 
and extensions of spread-over time, and the stoppage for 
alleged missing tickets." In a final clause the men protested 
against the new regulations enforcing dental examination 
and treatment, and the consequent expense and loss of 
time thereby incurred, and requested the immediate calling 
of the Conciliation Board to consider the position, and 
convened a mass meeting of the whole of the London 
County Council employés, in order that definite and con- 
certed action may be taken in the event of the London 
County Council persisting in refusing to consider their 
claims. In Glasgow the tramway strike collapsed with 
almost dramatic suddenness; but not until after a good 
deal of damage had been done and some seventy men 
had been arrested. 


Se 


EANWHILE the general unrest in the labour world 
has, it would appear, spread to the telephone em- 
ployees of the Post Office. They complain that a salary 
ranging from 25s. to 30s. a week after two years’ service 
is inadequate pay for a hard week of fifty-four hours, and 
they urge that it is an unbearable condition of employment 
that they must remain at this low rate of wage for nine 
years before any increase can be granted under the regu- 
lations of the Department. They also urge that the con- 
ditions of work urgently demand investigation and they ask 
Mr. Samuel to receive a deputation in order that all these 
matters may be discussed. So far the Postmaster-General 
does not seem to have replied to this request, and in the 
event of his answer proving unsatisfactory, a general 
cessation of work is threatened. 


The London Electrical Trading Company, Ltd., of 21, 
Broad-street House, E.C., have issued list No. 4, giving 
illustrated details of the popular Quartzalite electric heat- 
ing and cooking apparatus manufactured under the Bastian 
patents. A special feature of this apparatus, of which the 
prices are extremelv moderate, is the fact that a four 
years' guarantee is given. 
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The Electrical Industry of Great Britain. 


Some Reflections on the Recent Inquiry and its Results. 


The inquiry into the Condition and Prospects of the 
Electrical Industry in Great Britain which has been carried 
on in these columns for the last three months, has brought 
forth a great variety of opinions, and in many instances 
facts and ideas have been brought to light worthv in them- 
selves of detailed discussion. Many of the replies are of 
exceptional value, as they contain statements and views 
which although sometimes discussed in the comparative 
privacy of the smoking room, are rarely spoken about in 
the halls of our institutions or in the Press. 


Practically all those who have sent in replies have agreed 
on one thing, and that is that the Electrical Industry is in 
an unhealthv condition, and although & number of con- 
tributors agree as to the main causes underlying the present 
unsatisfactory state of affairs, there is, as one would expect, 
a mucb greater divergence of opinion regarding the most 
eflective remedies. There is also the difficulty that many 
people think that something should be done and yet they 
are afraid that this something may violate the political 
principles on which they have been brought up, and 
therefore it is difficult at times to discuss this sort of 

uestion without being accused of violent political bias. 
Unfortunately for the nation, questions of trade and 
economies have for more than a generation been closely 
connected with party politics, and, therefore, as several 
correspondents have pointed out, it is difficult to get the 
matter threshed out on a purely business basis. 


There is also the difficulty, as some of the replies plainly 
indicate, that there are nowadays so many people in- 
terested in foreign enterprises that there is a section of the 
public not at all anxious to see the British Electrical 
Industry in a stronger position. No one can deny that 
questions of trade limitations, markets, and outputs are of 
a matter of bread and butter to the electrical and toevery 
other trade, yet because these questions have been made 
for a number of years the sport of politicians, who in many 
cases at the commencement of their political career prac- 
tically toss up to decide which side they will join, straight- 
forward discussions have, in many quarters, to be sup- 
pressed. Many leaders in the industry admit the existence 
of certain evils and go so far as to admit also certain funda- 
mental principles, yet directly the question is put bluntly 
in black and white they rub their eyes, say that “ this will 
never do," and then for all practical purposes contradict 
their previous statements in a sort of self-deceptive make- 
believe, in order to keep up their outward adherance to cne 
or other school of political thought. It is something like 
the man who on Sunday readily believes the story of Adam 
and Eve in the Garden, and teaches it to his children, and 
then on a week-day 'goes to some museum and satisfies 
himself from various remains, that mankind must have been 
on this earth some hundreds of thousands of vears ago. 
Either he suits his views to the day of the week, or else he 
gets over the difficulty by not quite believing either theory. 
One of our electrical contemporaries, for instance, has for a 
number of years been noted for its adherence to the Man- 
chester school, and yet for the last two or three veara it has 
printed leading articles one after the other on such subjects 
as: the absurdity of cut-throat competition ; the desira- 
bility of some form of price agreements ; the necessity for 
national co-operation in the face of present-dav com- 
petition, as opposed to individual enterprise ; the necessity 
for industrial banks, and the disadvantages to the country 
of the existing system of free finance, and so on. 


Several of the correspondents have deplored the legis- 
lative obstruction that has taken place and the dog-in-the- 
manger policy so often adopted by municipal and local 
bodies—thanks largely to political leverage—and thev point 
out with justice the effect that this has had on the electrical 
trade of the country. They do not all seem, however, to 
grasp the fact that as the country, and the whole world for 
that matter, becomes more democratic, so the danger 


increases. Ministers of any party in power have to rely for 
support on the working class voter, who generally speaking, 
has not the time or inclination to think things carefully out 
for himself, and therefore time after time sound legislation 
has to give wav to vote-attracting fireworks. It is difficult 
to say which party has obstructed the electrical trade the 
most, but certainly neither of them has much to be proud of 
in this direction. The problem before the legislator in all 
democratic countries is to obtain the support of the masses 
without violating the principles of sound government and 


.business, though even ultra democratic legislators when 


away from the turmoil of politics frequently admit that 
when any industry or section of the community suffers from 
obstructive and unsound, though perhaps attractive, legis- 
lation, the community at large has to pay the price, the 
heaviest burden ultimately falling on the backs of the 
poorest. Few will deny that the electrical trade has suffered 
severelv from short-sighted legislation brought forward in 
the interests of the community, and there is little doubt that 
the working man has suffered through the resulting loss of 
work and lack of facilities which he would, under saner 
conditions, have obtained. A climax was reached the other 
day when Sir A. Markham, M.P., moved amendments tothe 
Coal Mines Act, which if confirmed will deal a heavy, and 
wholly undeserved, blow at the Electrical Industry, and 
wil not merely hit the power-user and coal-consumer 
generally, but, without giving material benefit to any living 
soul, will place a heavy load on those who buy their coal in 
penny worths. 


It has been pointed out by several contributors that the 
craze of a few years ago for municipal trading did a great 
deal of damage to the Electrical Trade. It is, however, 
useless to cry over spilt milk. A great deal of the business 
is in their hands and we must make the best of it. What is 
wanted is an increase in the average of Municipal Trading 
efficiency, which is the very negation of political control 
and party leverage. Any municipal concern to be run in an 
efficient and businesslike manner in the interests of the 
whole, and not of only one section of the community, must 
be run by a man of iron will and sterling character, who has 
sufficient pluck to neglect the clamour for an undesirable 
lowest tender, and who refuses to be influenced by questions 
of discipline, wages, and labour by political groups, who only 
too often look upon municipal trading as the doorway to 
political patronage. There are some local bodies which are 
respected by business men, and which shine out like stars 
in the night ; they pay good prices for good work, treat the 
despised contractor fairly, and make payments when they 
are due ; and as a result, their work gets priority and they 
get better value for their money than others. Engineers in 
such concerns as these refuse to allow outside interference, 
and let even committees understand that if they want 
expert advice they must listen to it or go elsewhere for an 
adviser. Ifall municipal departments were run as some are, 
the electrical community would have little to complain of. 


Politics are the curse of municipal work of all kinds, and 
are the underlying cause of nearly all the troubles and 
difficulties. The average elector will not understand that 
his vote is a privilege to be used in the interests of the whole 
community, and not to be cast in those of any faction, cr 
sold, as it so often is, to the highest bidder. A few mont] s 
ago a most ingenious electric traction system was made tl e 
shuttlecock of a political party. Speeches were made, and 
London was flooded with leaflets of doubtful taste. In a 
subsequent libel action Sir John Benn, the defendant, was 
asked if he thought it right that a man’s business should be 
made into a party question, and replied that it was one «f 
the risks run by the municipal contractor; a remarkalle 
admission, full of meaning. But he did not add that tle 
public has to pay an unusually heavy insurance premium 
on this sort of risk. 


John Burns has done a great deal for the municipal 
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world, despite occasional criticism of the methods of certain 
Local Government Board inspectors, and had he been in 
power twenty-five years ago, in his present state of mind, 
the electrical, if no other community, would have had a 
great deal to be thankful for. There is, however, a change 
taking place. People are in many parts getting tired of 
perpetual local warfare and are refusing to kill the goose, 
and recognise that even municipalities have to depend on 
the capitalist, and that the prosperity of the one depends 
on that of the other, and therefore several places like 
Edinburgh are making efforts to attract new business into 
the district by means of cheap land, cheap power and other 
facilities. This is as it should be; the more friendly feeling 
exists the better for all concerned. There are, however, 
rocks ahead, and if we get payment of members of local 
bodies, and these become the happy hunting grounds for 
political adventurers, then the outlook for the whole of the 
electrical community will indeed be a black one. 


Taking the replies sent in, it can be said without fear of 


contradiction that the best and most comprehensive was 
that sent in by a contributor who signed himself “ A. B. C." 
(page 662, June 16). Some people may differ regarding his 
conclusions and proposed remedies, but there can be no 
gainsaying most of his statements of fact. He covers nearly 
the whole of the subject, and his contribution will repav 
careful study even by those who differ from him on material 
points. A few extracts from his reply may be said to cover 
the views of many in the trade : 


“ In the electrical industry—excluding telegraph and 
telephone investments—the average return is only 33%, 
which, considering the risks involved and the highly 
expert character of the work, is an inadequate return." 

n order to form enlightened public opinion and to 
influence Parliament, some organisation and combination 
are essential. The electrical industry has never had the 
benefit of the requisite commercial organisation for the 
purpose of guiding public opinion and the legislature. 

Another so-called explanation of the troubles in the 
electrical industry is that Germany is ahead of England 
in the matter of technical education. This is not generally 
adinitted ; but even if it were so it is more a consequence 
than & cause. In the particular case of the 
electrical industry in Great Britain, profits are not 
sufficient to enable manufacturers to spend money on 


much experimental work, while foreign producers who. 


are making profits can afford to act as pioneers with new 

inventions. | 

It must not be overlooked also that prices are kept 
down in this country not merely by the internal com- 
petition, but also by the fear of foreign competition. In 
regard to some English manufactures, 1t would be possible 
to form rings for the maintenance of prices at a higher 
level, but any such rings would be immediately broken 
up by foreign competitors. 

While one cannot but admire the continental system 
under which manufacturers secure the co-operation of 
bankers, it is no use advocating the adoption of this 
system in this country because, owing to the unremune- 
rative character of the English enterprises, it would not 
pay the bankers to give that co-operation. Financial men, 
both in this country and abroad, are very well informed, 

* and if they saw anv prospect of making the same profits 
out of electrical enterprise in this country as they do 
abroad there would be no need to advocate the conti- 
nental system of banking. It is no use advocating the 
establishment in this country of an electrical industrial 
bank. Who is to find the capital for such a bank * ` The 
men who have the capital know perfectly well that they 
can, or at any rate they desire to employ it to greater 
advantage in other directions. 

We must give up the idea that cheapness is the only 
thing to strive for. 

The fact is, the electrical industry in this country is 
planted in unfavourable soil and amid uncongenial 
environment, and that applies not merely to the electrical 
industry, but to the present condition of many other 
industries in the country, particularly, however, to those 
of a public service character which have come within the 
influence of modern socialism. Many people in this 
country nowadays regard profit-making as something in 
the nature of a crime, and the creation and protection of 
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capital as of quite subsidiary importance' to other con- 
siderations. . . We want a Ministry of Commerce, 
with knowledge of the commercial needs of the countrv 
and with sympathy for commercial, industrial and trading 
ideas. We do not want a political minister who is in- 
fluenced in tbe legislation he promotes, or neglects, bv 
political considerations, by the votes he will attract, or 
by the political and social promotion he can secure for 
himself. We cannot now undo the adverse 
legislation ; the lost time and the lost opportunities are 
now irrecoverable. Municipal trading in regard to 
electrical tramways and lighting cannot now be reversed. 
It is not being extended to other industries, although 
some socialists are talking about municipalising aviation. 
We can be more watchful of our interests and prevent 
further legislative and other restrictive mistakes being 
made to the detriment of our industry and each section 
of the industry must be more alert. But above all, we 
must co-operate more. While we are working for our 
own ends we must try to help forward the general 
interests of the industry so as to enable us collectively 
to stand up against our common enemies. 

There are à number of other interesting contributions, 
many of which agree in spirit, and it will be desirable 
therefore, to consider these in relation to the Schedule o 
questions. | 


Nos. 1 and 2 have been in a way dealt with. To No. 3. 
“ Isan extension of the principle of combination desirable ?" 
there were roughly speaking 70% of the replies in the 
affirmative and 30% in the negative. When dealing with 
this question we are faced with a fundamental difficulty. 
For the last half century the people of this countrv have 
been brought up on a gospel of individualism, and whether 
for better or worse, the natural result has been that it is 
most difficult to get people to co-operate over anything, 
and it seems likely that this individualism is responsible 
for a great deal of the petty jealousy and suspicion that 
exists if any attempt is made by combined action to remedy 
existing difficulties or defects. Directly any start is made, 
somebody is certain to trot out the agitators cry of 
* monopoly,” and, therefore, we find in many parts of the 
world British firms cutting one another's throats, while 
their foreign rivals are co-operating and sweeping the pool. 
Co-operation can no doubt go too far, but it is a feeble 
excuse to refuse to start anything for fear of it going too 
far. It is merely a confession of lack of enterprise, mental 
balance and will power. 

Nos, 4, 5 and 6 naturally fall together. Industrial finance 
is a fascinating subject, but before an Industrial Bank 
becomes a possibility there must be reasonable stabilitv 
and reasonable profits. The reply of “ A.B.C.” on this 
subject, noted above, gives the crux of the matter. Some 
contributors are of the opinion that capital can always be 
got for sound business propositions, a theory nearly alwavs 
propounded by bank chairmen at annual meetings, though 
there are many business men who have had bitter ex- 
perience to the contrary. Though Mr. Tom Callender 
recently hinted that an electrical bank was in consideration 
by his company, it must not be forgotten that the strengtli 
of the big German industrial banks lies in the spreading out 
of the interests over a large area, and though there are some 
successful electrical banks on the Continent, they are sup- 
ported by institutions with a much wider working radius. 
The starting of an electrical bank over here would seem to 
be like putting too many eggs in one basket, and a fairly 
unreliable basket at that. 


To be continued. 


In the list of members appointed to act on the Textile 
Mill Driving Joint Committee the name of Mr. S. D. Scho- 
field, M.LE.E.. A.M.I.Mech.E., Engineer to the Shiplev 
Urban District Council, was, by a correspondent’s error, 
given as “J. Schofield.” : 


Messrs. Richard Pape, Ltd., have removed their offices 
and works to Belvedere, Kent, where 1t is asked that all 
communications may in future be sent, and where also 


returns and accumulators for repairs, etc. should be 
addressed. 
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Air-break High Tension Switching. 


Signs are not wanting that problems raised by the 
introduction of high pressures and long distances in electric 
power supply are producing a recasting of conceptions in 
the minds of British electrical engineers. This is evidenced 
by the amount of interest which is now being taken in high 
tension practice. Mr. Taylor's paper before the Institution 
of Electrical Engineers on ** Modern Long Distance Trans- 
mission of Electric Energy," and Mr. Collis's paper before 
the South Wales Institute of Engineers, on * Breaking 
High and Low Potential Currents" are instances of this 
tendency. There is no doubt that a wholesale change is 
gradually taking place in our conception of high-tension 
switchgear and as America, from the fact that there the 
distances of electric transmission are longer and pressures 
of distribution are higher than in this country, is perhaps 
a year or two ahead of English practice in this respect, 
it may be of interest at the present time to discuss what 
is probably the latest form which the circuit breaker has 
taken in America. The latest American practice in power 
plant design is to instal all high tension switching apparatus 
and lightning arresters out-of-doors. This results in material 
economy in building space and in cost, and greatly safe- 
guards the station with its expensive equipment. Each 
incoming line is provided with a switch designed to open 
under load. The switches are located adjacent to the 
station, and are operated either locally, or from within the 
station. The power switches, circuit breakers, and fused 
switches of the air break type designed by Mr. A. J. Bowie, 
of the Bowie Switch Company, of San Francisco, are at 
each break to a pair of stee! horns, diverging as they ascend 
in a vertical plane. The arc formed by breaking the circuit 
starts at the ‘lowes end of the horns, and is rapidly carried 
upwards by the powerful magnetic effect of the steel 
horns, as well as by the heat generated. As it ascends the 
arc lengthens, due to the diverging horns, and it is quickly 
broken. Both in experiment and in practice it has been 
established that if a current of electricity be suddenly 
broken, there will be a rise in voltage, due to the magnetic 
energy stored in the line, and that the more sudden the 
break the greater will be the rise. This is liable to have 
serious results on a long transmission line, and fur that 
reason modern types of switches should guard against such 


strains. It is absolutely essential to an enclosed switch to | 


interrupt the circuit practically instantaneously since 
otherwise the heat generated would destroy the switch. 
The very brief time necessary for the Kilarc switches to 
interrupt the circuit 1s of highest importance and the 
high resistance of the long arc weakens the current greatly, 
and prevents the rise in voltage which invariably occurs 
with enclosed switches. The switches described, by their 
construction are adapted to withstand without injury the 
heat of the arc, while the current is being broken. 
perience with other types of switches has shown that high 
pressure switches operating under load, should by all 
means be placed out of doors. Several very serious acci- 
dents have occured with switches which were located 
indoors, and in some instances they have resulted in the 
total destruction of the power station. In enclosed high 
pressure switches the energy of the discharge is bottled up. 
The Kilare switch allows ample space for the energy to 
expend itself, and it is placed out of doors. The only 
exceptions to this rule are disconnecting switches and 
other switches for 6,600 volts which are built for both 
indoor and outdoor use. The design of the switch ensures 
maximum reliability, and the location reduces the pos- 
sibility of an accident to a minimum. Three pole power 
switches, besides having horns diverging as they ascend, 


are constructed with the outside pairs of horns diverging | 


laterally from the centre pair, thus permitting a closer 
spacing of the wires than would be otherwise possible. All 
switches except single pole disconnecting switches are 
operated by a single lever, which actuates all poles simul- 
taneously. Distant manual control is readily adaptable 
where desired as powerful springs are not necessary for 
their operation. | 

All insulators are of the rigid-pin-tvpe, and are made 
of porcelain. Where subject to material mechanical strains, 


Ex- 


double insulators are used and an ample factor of safety, 
both electrical and mechanical is provided in all cases. 
Where lines are to be dead ended special insulators are 
provided as the strain is not taken on the switch insulators. 
It is advisable, however, that the strain of the dead ending 
be carried on a separate structure. All insulator caps are 
of substantial design and are made of cast iron arranged 
with a hole in the top through which cement is inserted 
for fastening the cap to the insulator. All parts of the 
switch are assembled and all adjustments are made before 
cementing the caps. This renders very easy the erection 
of the switch and insures absolute alignment of all ap- 
‘abe ger The switch blade is made in the form of a pivoted 
ever which makes contact at its outer end with a clip. In 
switches of 100 amperes and less capacity, current is 
taken into the other end by a hinge pin as well as by a 
“ pigtail” connection. When the switch is closed, the 
blade is in a horizontal position, and on opening the outer 


| Fig. 1 —110,000 vorr 20,000 K.W. SWITCH AT BAY SHORE. 


end rotates upwards in a vertical plane. This is an impor- 


tant feature of these switches, as the ensuing arc is at once 
pulled upwards, and away from the insulators, so that 
there is no possibility of the heat of the arc breaking the 
insulators, as is liable to occur when the arc is drawn 
horizontally from the top of the insulator directly over, 
and in close proximity to the porcelain. The blade is 
operated through a link which connects it to the operating 
insulator. All switches for opening under load are provided 
with horns which are bent to the proper shape. These 
horns are made of tubular galvanised steel, and taper 
towards the upper end, ensuring lightness, strength and 
rigidity. The arc is forced upwards not only by its own 
heat, but also by the electro-magnetic effect of the current 
in the horns which exerts a powerful influence, greatly in- 
tensified by the use of the steel horns. The tapered tabular 
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section is of great value in that it presents no edge for the 
arc to hang on, or burn to, and it offers the least resistance 
to the wind, and provides at the same time maximum 
strength. The proper curvature of the horns is of particular 
importance in the practical operation of the switch, both 
to assure the arc rising papery and to prevent any rise in 
voltage on opening the switch. On the shaft for operating 
the switch is mounted a crank connected to a rock shaft 
from which the operating insulators are driven. The 
motion of the operating shaft is through an arc of 180°, 
so that not only does it lock the switch both open and 
closed, but also it gives the maximum power at the start, 
when the blade is leaving the clips and slows down the 
motion of the moving parts, at the end of the stroke. 
Fig. 1 shows a switch constructed in accordance with the 
above principles. The operating insulators rotate in a 
horizontal plane, and are connected by cranks mounted 
on insulator pins, driven by a connecting rod. The operat- 
ing shaft gives motion through another crank to one of the 


insulator pins. It will be seen that each horn is supported | 


by two insulators on which is mounted a rigid cast-iron 
double insulator cap. The switch is in use at the Bay 


blade to catch in closing, but will not release it. The 


release is accomplished by an auxiliary latch within the 
case which is operated by the trip-magnet, and allows the 
shaft carrying the main latch to rotate. The magnet is 
exceptionally powerful, and the armature on opening 
trikes the auxiliary latch a hammer blow which ensures 


its operation. An important feature of these breakers is 


that they do not depend on a relay and a source of inde- 
pendent power which may fail, but depend solely on the 
actual line current which must be the prime cause of their 
operation. The time element is of the bellows type, and 
retards the action of the armature. The bellows is provided 


| with an adjustable relief valve, the time of operation of 


which may be accordingly altered to suit the requirements. 
The circuit breaker used in connection with it is of the 
inverse time element tvpe, that is, the more severe the 
overload the quicker the time of operation. The armature 
is freed from the bellows before it strikes the auxiliary 
latch. The armature of the magnet carries a movable 
weight whereby it may be adjusted to suit the desired 
current capacity. Each pole of the breaker is a single pole 
switch. The operating shaft closes all poles simultaneously 


FiG. 2.—FUSED KILARC SWITCH, LIGHTNING ARRESTER AND CHOKE CORD (SNOW MOUNTAIN POWER CO., CALIFORNIA.) 


Shore sub-station of the Sierra and San Francisco 
Power Company, and is of 110,000 volt, 20,000 kw. capacity. 
Fig. 2 shows a group of switchgear installed on the 60,000 
volt lines of the Snow Mountain Power Company, in 
California, and consisting of a fused switch, lightning 
arrester and choking coil combination. "The fuse attach- 
ment consists of diverging horns mounted on insulators. 
The fuse closes the gap between the horns, and when it 
blows, the arc is blown out as in the case of the power 
switches. The fused switches are provided with an arm 
which is automatically operated by the switch, making it 
impossible to attempt the replacing of a fuse should the 
switch be closed. 

These circuit breakers are, where the conditions make 
it requisite, constructed to be operated automatically by 
ordinary or time element trip coils. No series transformers 
are used, and the trip coil, which is illustrated in Fig. 3, 
is connected directly in series with the line. Each trip 
coil is mounted in a brass water tight case, set on the 
insulator caps which carry the clips. The mechanism is 
thoroughly protected from the weather and the only 
outlet from the box is a small rock-shaft which carries at 
its outer end the latch for the blade. The latch allows the 


and the blades are retained in position by the latches of the 
trip coils. After closure a spring pulls back the closing 
mechanism, leaving each pole independent and free to 
operate. Attached to the insulator pin of each operating 
insulator is a powerful spring which will open the breaker 
as soon as the latch releases, and a dash pot takes awav all 
jar of opening. The opening of one pole causes all other 
poles to open simultaneously. An auxiliary rock-shaft is 
attached to the manual trip device, and each operating 
insulator pin is provided with a dog which will engage this 
trip as soon as any one of the poles operate. The manual 
trip is accomplished by rocking the insulators which ca 
the trip coils, which are mounted on a rock shaft, till the 
blades and latches disengage. Only one motion of the 
lever is required to close the breaker and reset all 
mechanism. 

It wil be seen that the type of switchgear above des- 
cribed differs very considerably from the designs to which 
we are accustomed on this side of the Atlantic. Among 
the advantages claimed for switchgear construction on 
this principle may be mentioned the following :— Firstly 
there is economy of first cost of installation inasmuch as 
all expense for housing is eliminated. Secondly, as the 
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location is out of doors, complete protection is furnished 
against possible accident from wires entering a building. 
Thirdly, no combustible material is used in the switch. 
Fourthly, immediate inspection is always possible even 
when the switch 1s alive. Fifthly, the break in the circuit 
is positive and visible ; and there is no possibility of small 


FIG. 3.—TRIP COIL OF TIME-ELEMENT CIRCUIT-BREAKER. 
(BOWIE SWITCH CO., SAN FRANCISCO). 


leakage currents, dangerous to life, such as will flow 
through partly carbonised oil. Sixthly, there appears to 
be no surging and a minimum of voltage rise when the 
switch is opened. As a contribution to a subject which is 
engaging much attention at the present time, therefore 
the above details of design will not be without interest to 
British engineers. 


Fuel Economisers. 


— — —— — 


Practical Notes on Deterioration and its Remedy. 
BY E. INGHAM. 


Of the many accessories used in connection with the 


steam plant at electric generating stations for the purpose 
of effecting economy in the working of the plant, probably 
none is of more importance than the Green's type of fuel 
economiser. 

As is well known this apparatus consists simply of an 
arrangement of vertical cast iron pipes placed in the path 
of the hot furnace gases coming from the boilers. By 
passing the feed water through these pipes on its way to 
the boilers, a large quantity of heat, which would otherwise 
pass away as waste up the chimney, is utilised in heating 
the water, and in this way an economy in fuel of anything 
from 10 to 2095 may be effected. | 

The great advantages as regards reduced '' wear and 
tear" in the working of the boilers which accrue from 
pumping the feed water into the boilers at a high tempera- 
ture are familiar to all power station engineers, and need 
not be here discussed. 

In the present article it is proposed to explain how 
deterioration of fuel economisers is generally brought about, 
and to indicate the conditions under which these vessels 
should be worked in order that danger may be avoided, 
whilst at the same time the maximum efficiency may be 
obtained. 
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Fuel economisers, like steam boilers, are liable to dete- 
riorate rapidly and to prove a source of considerable 
expense in repairs and general upkeep when the conditions 
of working are unsatisfactory, and unless a due amount 
of care and attention be exercised by those in charge of 
the plant, trouble in working and accidents of a more or 
less serious character are almost certain to be experienced. 

The most fruitful source of deterioration is corrosion, 
which occurs both internally and externally. 

Internal corrosion is due for the most part to the acid 
action of the feed water, whilst external corrosion is caused 
by the presence of moisture or damp on the external 
surfaces of the vertical pipes, boxes, etc. 

In the working of fuel economisers, the use of pure feed 
water is of the first importance. If corrosive feed water 
be used, the internal surfaces of the vertical pipes, top 
and bottom boxes, etc., will be attacked by the corrosive 
water and gradually wasted away, the strength of the 
various parts to resist the pressure to which they are ex- 
posed thus becoming more and more reduced, until eventu- 
ally the economiser becomes a source of danger. Internal 
wasting of any vessel subjected to fluid pressure is always 
a serious defect, but in the case of fuel economisers it is 
more so owing to the fact that the defect cannot be properly 
inspected as the pipes and boxes are for the most part 
inaccessible. 

In addition to being free from corrosive ingredients, the 
water should not contain much scale-forming matter in 
solution. Accumulations of scale and deposit on the inner 
surfaces of the pipes and boxes are not only difficult and 
expensive to remove, but they interfere with the free 
transmission of heat from the hot flue gases to the water 
in the economiser, and so tend to cause overheating and 
fiacture, and to lead to inefficiency in NORD 

When pure feed water cannot be obtained for steam 
generating purposes, the water available should be treated 
with certain chemical reagents in a special apparatus before 
being passed into the economiser. These reagents, which 
should in addition to preventing the formation of hard 
scale in the economiser or boilers, neutralise any acid 
tendency in the water, can only be determined from a 
chemical analysis of the water: no two waters are alike 
in composition, and the proper reagents to adopt for the 
treatment of any particular case depend entirely on the 
chemical composition of the water. 

In the majority of cases the treatment of the water is 
usually effected inside the boilers, the initial cost of a 
special water softening apparatus being too great to 
allow of its general NT EA Internal treatment such 
as this is of course of no use as far as the economiser is 
concerned, and it has the further objection that precipita- 
tion takes place inside the boilers, so that the precipitates 
require frequently cleaning out. Hence where large ranges 
of boilers are concerned, as is usually the case at electric 
supply stations, it is always advisable to instal a water- 
softening apparatus, unless the water is fairly pure. 

External corrosion of fuel economisers may be caused 
in a number of ways. The presence of moisture or dampness 
in the briekwork surrounding the economiser, or in the 
soot chamber, will give rise to general wasting, whilst 
leakage at the various joints will lead to wasting of the 
pipes and boxes. External wasting is, however, most 
commonly caused by condensation of the steam contained 
in the flue gases, which steam becomes deposited on the 
metal surfaces, and this is without doubt the principal 
cause of rapid deterioration. 

Thus the feed water when it first enters the economiser 
is comparatively cold, and hence the bottom boxes and the 
lower portions of the vertical pipes, being in contact with 
the water, are also cold. When the hot gases meet the 
cold surfaces, the steam contained in them condenses, and 
the moisture resulting from the condensation settles on 
the boxes and pipes, and so sets up external wasting. Such 
wasting is not likely to occur if the feed water be heated 
to a temperature of not less than 100^ Fah. before being 
passed into the economiser. If the water passes first through 
a feed heater, or if the condensed steam from a condensing 
engine be used as the feed, the desired temperature of the 
water may easily be obtained. In other cases, however, 
the water will be cold, and some means should be employed 
of raising the temperature the desiréd amount. This is 
best done by connecting thec«dehyery pipe from the econo- 
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miser with the auction pipe of the feed pump by means 
of small wrought-iron piping, so that some of the heated 
water coming from the economiser is mixed with the cold 
water going to the feed pump. The amount of water re- 
quired to raise the feed temperature to that necessary for 
preventing condensation of the steain in the flue gases mav 
be regulated by means of a small valve placed on the 
wrought-iron pipe connection. n some instances it may 
be found necessary to raise the temperature of the entering 
feed beyond 100? Fah., as cases are known where trouble 
has resulted even when the temperature has been as high 
as 115 or 120". 

It wil often be found that the gases sulphur dioxide 
and sulphur tri-oxide are present in the waste pases due 
to the presence of sulphur in the coal used for firing the 
boilers. These gases, in combination with water, form 
sulphurous and sulphuric acid, which have a powerfully 
corrosive action on iron and steel. Condensation of steam 
on the pipes and lower parts of the economiser in such cases 
is particularly objectionable and gives rise to dangerous 
and rapid wasting and deterioration. 

In order to avoid external corrosion, all that is required 
is to keep the external surfaces of the economiser free from 
moisture and dampness. To this end a special watch should 
be kept for any signs of leakage at the visible joints; all 
leakages should be made good at the first opportunity. 
Every possible precaution should be taken to keep the 
foundations, brickwork setting, etc., dry. Brickwork, 
owing to its porous nature, readily absorbs moisture, and 
hence drainage or waste water from valves, etc., should 
not be allowed to get into the setting, or to fall upon the 
top of the economiser. The small engines used for driving 
the scraper gear are frequently responsible for wasting of 
the tops of the economiser due to drippings of condensed 
steam which fall from them. This trouble may be avoided 
by placing suitable drip tins under the engines. 

In wet weather special care should be taken to prevent 
rain from draining into the flues or soot chamber. 

In view of the fact that economiser pipes are liable to 
waste both internally and externally, it will be obvious 
that their condition must be carefully observed from time 
to time if explosion is to be avoided. It is sometimes 
supposed that owing to the small diameter of the pipes, 
viz., under 4 inches internally, the latter are capable of 
withstanding extremely high pressures, many times greater 
in fact than is ever likely to obtain in actual practice, and 
consequently there is little fear of explosion occurring ; 
further, even should any of the pipes fail, the explosion 
will be only of a mild character, and little harm will result, 
as the economiser is exposed to water pressure, and water 
being practically incompressible, cannot therefore cause 
violent displacement of any part which might happen to 
fal. This supposition is entirely erroneous, however. No 
doubt. so long as the pipes remain of their original thickness, 
there is little possibility of their exploding, but it is easy to see 
that they may become gradually thinned and weakened 
both by internal and external corrosion until they are too 
weak to withstand the pressure imposed upon them. The 
idea that an economiser is safe from explosion because it 
is only exposed to water pressure is probably due to the 
fact that vessels which have to be worked under steam or 
air pressure are invariably tested by means of water, 
because by so doing there is no danger of the parts flving 
violently asunder should any part fail, as would happen 
if steam or air were employed. There is, however, a great 
difference between an economiser under pressure and a 
steam boiler or other vessel under cold water pressure. In 
the latter case, in the event of any part of the structure 
failing, the pressure is instantly relieved, with very little 
increase in the volume of the fluid, and no great harm is 
done: in the former case much of the water in the econo- 
miser is usual at a temperature much greater than 
212° Fah., so that should the pressure be suddenly relieved 
due to failure of the containing vessel, a portion of the 
water would immediately flash into steam, the accompany- 
ing violent expansive force of which may cause entire 
disruption of the economiser. 

It should therefore be remembered that an economiser 
under working conditions contains a great store of potential 
energy capable of doing much damage, and hence frequent 
and vigilant inspection is necessary in order that serious 


defects may be made good and the liability to failure of 
any part of the apparatus thus reduced to a minimum. 

The fact that & fuel economiser is for the most part 
inaccessible, and cannot therefore be thoroughly examined 
has already been referred to. The most that can be done 
is to examine the parts which are accessible, and from the 
condition of these form an idea as to the general condition 
of the economiser. To facilitate examination, all scale and 
deposit should he cleared out of the tubes and boxes as 
far as practicable, whilst soot and dirt on the fire side 
should be removed. If the top boxes and branch pipes 
are covered with composition, this will require removing, 
otherwise the examination will not be complete. It is 
advisable to allow as much time as possible in the operation 
of cooling down and emptying the economiser for inspec- 
tion. Rapid cooling gives rise to straining, leakage and other 
defects. 

To ascertain the internal condition of the vertical pipes 
the whole of the caps will have to be removed. In the case 
of a large economiser this may not be practicable at one 
examination. Under such circumstances a certain number 
of caps should be removed each month, say until after 
twelve months the whole of the pipes have been inspected 
internally. 

Those pipes which have been opened out should be 
examined by the aid of a hghted candle or electric lamp 
lowered into them. Such examination is obviously un- 
satisfactory, and where, therefore, serious internal wasting 
is suspected, it is advisable to drill & hole through the 
wasted part, if, of course, this be practicable, when the 
remaining thickness of metal may be correctly ascertained. 
Another plan which may be adopted in bad cases is to 
withdraw a pipe and break it up so that the extent of the 
wasting generally may be seen. Sometimes hydraulic test 
is resorted to, the pipes being subjected to a pressure of 
from one-and-a-half to twice the ordinary working pressure. 
Such a test may be useful in discovering seriously weakened 
pipes, but it is always open to the objection that it may 
possibly aggravate defects without revealing their existence, 
in which case the test is worse than useless. 

In some of the older Green’s economisers the caps 
opposite the top ends of the vertical pipes are of the ex- 
ternal pattern, being held in position by bolts and cross- 
bars. These bolts should receive special attention, as in 
the event of their becoming wasted by the corrosive action 
of the feed water there is always a risk of the caps being 
blown out. 

With regard to the examination for external corrosion, 
it is usually quite impossible to examine all the pipes, as 
this would mean entirely dismantling the economiser. The 
pipes which are accessible, viz., the outer rows, should be 
callipered in two or three places, when from the diameters 
so obtained the extent of the wasting may be noted. 

The original external diameter of the vertical pipes, it 
may be mentioned, is 4 9-16ths inches. It is not advisable 
to let this diameter become reduced to less than 4} inches. 


Fuel economisers require intelligent supervision in 
working, and certain precautions must be carefully observed 
in order that the dangers to which they are liable may be 
obviated. | 


Accidents occasionally occur during the operation of 
starting up the economiser first thing in the morning. A 
careless attendant, for instance, on starting will sometimes 
open to the full the dampers in the economiser chamber 
and so allow the whole of the hot flue gases to pass through 
the chamber, forgetting for the moment that the engines 
or turbines and the feed pumps have not yet been started 
up and that there 1s consequently no water flowing through 
the economiser. Under these circumstances the enclosed 
water becomes heated, until eventually evaporation into 
steam commences. The level of the water in the vertical 
pipes then becomes gradually lowered, with the result that 
the upper portions of the pipes, being bared of water, 
suffer from more or less serious overheating. Further, the 
steam so formed, by coming into contact with the water 
on the boiler side of the outlet valve when the latter is 
opened, tends to cause “ water hammer" action. This 
“ water hammer ” action causes crackling in the pipes, and 
it has in some instances led to fracture and explosion and 
serious injury to the engineer-in-charge. 


(Tobe continued.) 
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CANVASSERS AND CANVASSING. 


By A. T. Bullen and H. E. Goody. 


In these days, when nearly every electric supply company 
avails itself of the services of a canvasser, it may seem a 
little late to indicate the qualifications which such an 
official should possess; but so few companies appear to 
have obtained the right man, that this article is amply 
Justified. 

Primarily, a canvasser is a person whose duty it is to 
obtain new consumers. Other duties of an advisory or 
conciliatory nature may be thrust upon him, but essentially 
he is employed to increase the business. To do this it is 
not sufficient that he should be well dressed and fluent : 
nor is it enough for him to be on drinking terms with all 
the wiring contractors of the neighbourhood. He may be 
well dressed, but he must be a gentleman, or at least have 
the manners of a gentleman (one hardly likes to use a 
term which has so many snobbish connotations, but its 
place can only be filled by pages of explanation) ; he may 
be fluent, but he must know what he is talking about ; he 
mav hobnob with contractors, but it should be done solely 
for the furtherance of the company's interests. 

And, perhaps, in an article where all is obvious and 
nearlv all is trite, it may not be out of place to mention 
that a man who canvasses for electric light consumers 
should himself have had a fairly good electrical training. 
More than that, he should be thoroughly conversant with 
the latest electrical developments, so that he can always 
give, not merely good advice, but the best advice in regard 
to any matter on which he is consulted. 

A canvasser should be a good conversationalist, able to 
talk on any topic of general interest, and, more important 
still, competent to give direction electricitywise to any 
conversation, however irrelevant. He must have, not 
merely good manners, but many manners, as many manners, 
indeed, as there are types of canvassee. Observing the 
apostolic injunction, he should be “ all things to all men." 

Beyond his electrical attainments he should know some- 
thing of the prices and properties of rival illuminants, so 
that he may be in a position to make rapid and accurate 
comparisons. 

He must avoid exagyeration, as it is to be hoped he does 
the devil. No cause has ever prospered on over-statement ; 
and to such a cause as this, where every figure can be 
sclentifically checked, any exaggeration or inaccurate 
calculation would be swiftly fatal. 

In neighbourhoods where gas is really cheaper, light for 
light, than electricity, the point should be gracefullv con- 
ceded, and the canvasser should persuasivelv emphasize 
the qualities, such as cleanliness and convenience, which 
are the universal monopoly of electricity. The sort of 
canvasser who goes about advising people with very small 
incomes to instal electric radiators and cookers only does 
harm ; for if he 1s taken at his word, and consumers instal 
apparatus which they cannot afford to use, the reputation 
of the supply company will be damaged by the persistent 
denunciations of these unhappy persons. 

A case in point occurred some years ago: An over- 
zealous canvasser, in conversation with a lighting consumer 
of the working class, persuaded him to purchase and use 
an electric radiator. The canvasser assured the consumer 
that the radiator might be burned continuously at no 
greater expense than would be incurred for a coal fire. 
Current for heating cost twopence per unit in this particular 
district. The consumer used the radiator in his living room 
in place of the fire, and he was disgusted to receive, at the 
end of his first winter quarter, a heating bill of about £10. 
He could not, or would not, pay the bill, and the supplv 
to his house was disconnected, and to this day has never 
heen re-connected. The company has, in this way, lost 
irrevocably a consumer who, although small, at any rate 
gave very little trouble until he made his unfortunate 
experiment with an electric radiator. 

A canvasser should be able to make an approximate 
computation of a man’s financial position, and advise him 
accordingly. What may be good advice to a man with 
an income of £500 a year, may be the worst possible advice 
to a man with an income only one-fifth as large. 
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A little space may be profitably devoted to a considera- 
tion of the relations which should subsist between the 
supply company and the canvasser. 

In the matter of remuneration, it is somewhat difficult 
to arrange things quite fairly. The nearly universal practice 
is to pay the canvasser a small standing wage and to allow 
him a commission on new business. Possibly, if one is to 
get the best out of the canvasser, it is necessary to pay 
on commission ; but theoretically the system is a bad one 
(indeed all payment by results is bad), and can only be 
justified on the assumption that the man is not quite suited 
to his job, and requires, for the due performance of his 
duties, the artificial stimulus of a halfpenny a lamp. On 
the other hand, a fixed salary of respectable dimensions 
is an obviously better method of remuneration for a 
conscientious man of industrious habits. 

But taking the svstem of payment by commission as, 
at any rate, an ingenious expedient in an imperfect world 
(many people seem to regard it as the very breath of our 
commercial life), there are still many difficulties in the wav 
of applying it fairlv to an electric light canvasser. For 
instance, if it should be agreed that a certain small amount 
of monev be credited to the canvasser for every 8 c.p. 
lamp (or equivalent) he is personally instrumental in getting 
connected to the mains, there is the difficulty of determimng 
precisely what is meant by “ personal instrumentality.” It 
is perfectly easy for a canvasser of any intelligence to 
arrange that practically all new busincss shall pass through 
his hands. He has only to get the wiring contractors in 
the neighbourhood to warn him of prospective consumers, 
and he can draw commission on nine-tenths of the new 
connections, whether he really obtained them or not. Other 
members of the outside staff will give him information 
regarding people who have decided to instal the electric 
light, and who only require to be called upon with a contract 
form. | 

Another method is to allow commission on the balance 
of connections over disconnections in each month. But 
this does not alwavs work out entirely satisfactorily. The 
canvasser’s income is, by this method, left too much to 
the influence of forces outside his control. It might con- 
ceivably happen that in spite of very hard work on the 
canvasser's part, and the gaining of many .new consumers, 
the commission would amount to very little owing to an 
immense number of disconnections. Or, on the other hand, 
it might happen, as in one case it did actually happen, 
that a temporary “ boom” in the local electricity supply 
has given the canvasser an income which, in his wildest 
dreams, he had never hoped for. 

In conclusion, it may be said that if the right sort of 
man is obtained the best way of paying him is to give 
him a fixed salary of two or three hundred pounds a year, 
and to trust him to do his uttermost in the company’s 
interest. ` 

The most ingeniously framed system of commission 
payment will not turn a bad canvasser into a good one, 
and conversely, a really good canvasser will not be affected 
in any way by the method of his remuneration. He must 
be paid adequately, of course, otherwise he will resign ; 
but so long as he sticks to his job he will do his best, com- 
mission or no commission. 


The Vereinigte Gluhlampen und Elektrizitats A.G., 
Ujpest, made a gross profit of 840,539K (say £35,000) and 
a net profit of 774, 859K for the last financial year, an 
increase of 82,000K. The manufacture of carbon filament 
lamps fell off through the competition of wire lamps, and 
although the department making the latter species of lamp 
has been enlarged the prices are now so low that only a 
very large extension of the trade will be of much service. 
The dividend will be 9%, absorbing 495,000K. ; 125,000K 
go to reserve and 60,566 to the current year's account. 

The Watt A.G. fur Elektrische Unternehmungen Glarus 
has been suffering from floods, a sort of embarras de richesses. 
and the Kubel works have been sold to the canton of 5t. 
Gallen. Nevertheless, the net profit has risen from £22,000 
to £31,000 in round figures. A dividend of 6% on the 
capital of £280,000 will be paid, over £9,000 go to reserve, 
and there will be a carry-over of £3,100. 
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Electrical Engineering Courses. 


Synopsis of the University and College 
Programmes for the Session, 1911-12. 


We give herewith the first instalment of our 
customary annual synopsis of the courses in elec- 
trical engineering at the Universities and Colleges 
for the Session of rg1z-12. In all cases the informa- 
tion here given is derived from strictly official 
sources and the text-books referred to are those 
which are especially recommended by heads of de- 
partments in the institutions concerned. 


University of London, University College. 


The Faculty of Engineering at University College, 
London, begins work for the Session 1911-12 on October 2. 
The work of the Faculty is arranged as follows :— 
(a) DIPLOMA AND DEGREE COURSES. The Diploma 
and Degree Courses for Undergraduates occupy three 
sessions. Students who have passed the University of 
London Matriculation, or the College Engineering Matricu- 
lation, or one of the examinations accepted in lieu of 
these examinations, may be admitted. The work is arranged 
so as to provide in the First Session training in the funda- 
mental Engineering Sciences; in the Second Session. 
while the general training is continued, a Student may 
give a bias to his work in the direction of either Mechanical 
or Electrical or Civil and Municipal Engineering. In the 
Third Session the general training is completed and the 
bias already given in the Second Session is strengthened. 
(b) SPECIAL COURSES. Students who have already 
undergone a partial training elsewhere and have attained 
a sufficient standard, may enter for Courses in Engineering 
occupying less than three years. (c) POSTGRADUATE 
WORK AND RESEARCH. Graduates of the University, 
and of other Universities, in Science and Engineering may 
be admitted to Special Courses of study or to prosecute 
original research. 

Postgraduate Courses have been arranged as follows :— 
Steam Turbines, by W. J. Goudie, B.Sc. ; Heating and 
Ventilation, by A H. Barker, B.A., B.5c.; The Design 
and Calculation of Aeroplanes, by A. R. Low, M.A. ; 
Some Modern Methods in the Design of Structures, by 
H. P. Philpot, B.Sc. ; The Photomicrographic Study of 
Metals, by F. Bacon, M.A.; Railway Engineering, by 
H. Deans, M.A.: Photographic Surveying, by M. T. 
Ormsby; Electrical Design, by E. Kilburn Scott; Il- 
lumination and Photometry, by W. C. Clinton, B.Sc. ; 
Roads, Street Paving and Tramways, by W. N. Blair. 

The University College Faculty of Engineering is arranged 
in departments, as follows:—Mechanical Engineering, 
Professor, J. D. Cormack, D.Sc., M.I.Mech.E., M.I.E.E. ; 
Heating and Ventilating Engineering, A. H. Barker, 
B.A., B.Se.; Civil Engineering and Surveying, H. Deans, 
M.A., M.Inst.C. E. (Railway Engineering), A. T. Walmisley, 
M.Inst.C.E. (Waterways, Harbours and Docks) W. N. 
Blair, M.Inst.C.E. (Roads, Street Paving, Tramways), 
M. T. Ormsby, M.Inst.C.E.l. (Surveying); Electrical 
Engineering, Professor J. A. Fleming, M.A., D.Sc., F.R.S. ; 
Municipal Engineering, Professor Osbert Chadwick, 
M.Inst.C. E., M.Inst. Mech. E., C.M.G. ; Municipal Hygiene, 
Professor H. R. Kenwood, M.B., D.P.H., F.R.S.E. 

An Entrance Scholarship to the Faculty of the value 
of 120 Guineas will be competed for on September 19. 

Composition Fees have been arranged for the 
above Courses, which include the full cost of Lectures, 
Classes and Laboratory Exercises and confer the privileges 
of the Union Society, which comprise the use of the 
Gymnasium and of the Athletic Ground. 

The Department of Electrical Engineering is under the 
charge of Professor J. A. Fleming, M.A., D.Se., F.R.S.. 
past V.P. of the Institution of Electrical Engineers, etc., 
the Assistant Professor being Mr. W. €. Clinton, B.Sc., 
A.M.I.E.K. The department is provided with*all the 
necessary apparatus for teaching in the ordinary course 
work to undergraduate students, and also with certain 
special appliances for particular departments"of advanced 
and post-graduate work for use by ‘advanced students, The 
two dynamo rooms contain motors and dynamos of the 


+ 
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latest types, continuous and alternating current, single 
and polyphase, and current. is supplied to them from the 
St. Paneras Corporation electric supply mains. In the 
dynamo room there are two automatic boosters by means 
of which the voltage of the St. Pancras supply service is 
raised sufficiently to enable it to charge the storage cells 
in the accumulator room. The accumulator room contains 
two electric power storage batteries of the most rccent 
type. each having a capacity of 200 ampere hours, and 
consisting of 110 cells. These batterics furnish the steady 
current required for experimental work. The large dynamo 
room contains three switchboards by means of which 
current is distributed to the different rooms of the labora- 
tory and the machines in them. The electrical laboratory 
is equipped with electrical measuring instruments of all 
kinds for effecting practical electrical measurements, the 
undergraduate students being taken through a complete 
course of electrical testing and measurements. Jn the 
dynamo rooms the various generators are driven by electric 
motors attached to them, which take their supply either 
from the storage cells in the accumulator room or from the 
publie electrical supply. The dynamos are fitted. with 
power-absorbing devices for making all necessary experi- 
ments in efficiency. The working laboratory is well equipped 


_ with all the latest tvpes of ampere balances, ampere meters, 


voltmeters, wattmeters, energy meters, as well as all the 
ordinary instruments for measuring resistance, inductance, 
and capacity, ete.. which are required in electrical engineer- 
ing. There are also a photometric gallery and a research 
laboratory. 

The General or Junior Lecture Course covers the elemen- 
tary principles of electrical engineering and the applications 
of elect'ical and magnetic science in dynamo and motor 
construction and electric lighting. 

First TERM.— The Magnetic Circuit. Magnetic Measure- 
ments and Quantities. Magnetization of Iron, Permeability, 
Hysteresis. Electromagnetic Induction. The Experimental 
Determination of the Magnetic Qualities of Iron and Steel. 
The Elementary Principles of the Dynamo-Machine. The 
Electric Circuit. Resistance Inductance, Capacity. The 
Chief Elementarv Properties of Periodic Electric Currents. 
The Laws of Alternating Current-flow in Circuits having 
Resistance Inductance and Capacitv. Methods of Measure- 
ment of Current, Potential Difference, Resistance, and 
Power.  Galvanometers, Bridges. The Potentiometer. 
Ammeters, Voltmeters, Wattmeters. Testing and Checking 
Electrical Instruments. Electric Meters and Self-recording 
Instruments. 


SECOND TERM.—-The Continuous Current Generator and 


Motor. Armature Windings. Predetermination of Field 
Windings. Armature Reaction. Commutators and Brvsh- 
gear. Details of Construction. -Energy Losses and Eff- 


ciency of Dynamos and Motors. Characteristic Curves. 
Methods of Testing. The Continuous Current Shunt Motor. 
The Continuous Current Series Motor. Methods of Motor 
Control. The general principles underlving the Design and 
Construction of Single and Polyphase Alternators, Trans- 
formers, Rotary Converters, and Induction Motors. 

THrrp TERM: Evectric Licutine.---The Electric Arc. 
Construction and Working of Various Types of Arc Lamp. 
The Incandescent Electric Lamp, Construction and Manu- 
facture. Photometry. Methods of Testing Arc and Incan- 
descent Lamps. Standards of Light and General Principles 
of Artificial Illumination. Systems of Electric Power 
Supply. Three-wire Continuous Current Systems. Balancers, 
Boosters, and General Switchboard Equipment. Feeders 
and Distribution Networks. Alternating Current Systems, 
Single and Polvphase. Combined Operation of Generators. 
Transmission Lines. Sub-station Equipment. 

The Advanced Senior Lecture Course 
about thirty lectures. 


First Term.— The graphical end analvtical representa- 
tion of Alternating Currents. Vector diagrams and Com- 
plex quantities. The study of Alternating Current phero- 
mena by means of vector analvsis. The properties of circuits 
possessing Inductance and Capacity, and problems con- 
nected therewith. The generation of Alternating Currents, 
Single-phase and Polyphase Alternators. The practical 
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Construction and Theory of Alternators. The transforma- 
tion of Alternating Currents by Single and Polyphase 
Transformers. Theorv of the Transformer. 

SECOND TerM.—The Alternating Current Motor. Syn- 
chronous and Asynchronous Motors. Single and Polyphase 
Motors. The Theory of the Polyphase Motor. Practical 
Construction. The discussion of the Circle Diagram. 
Application of Alternating Current Motors in traction and 
transmission of Power. Single-phase Commutator and 
Railway Motors. 

THIRD TERM.—Svstems of Supply. Cables for the 
transmission of Continuous and Alternating Currents. 
Overhead and Underground Construction. Problems in 
Electric-current. Power transmission and modes of dis- 
tributing Currents. — Telephonic Phenomena. High- 
frequency Currents. Telegraphy and  Radio-Telegraphv, 


Imperial College of Science and Technology. 


An advanced course of instruction in the Systematic 
Design and Manufacture of Dynamo-Electric Machinery 
will be given in the Session 1911-12 at the City and Guilds 
(Engineering) College, Exhibition-road. South Kensington, 
under the general supervision of Prot:s-or T. Mather, 
F.R.S.. M.I.E.E. 

The course will be unique and is intended to prepare 
men to take up positions as designers in electrical works. 
It will deal with present-day problems in design, con- 
atruction and testing, in a thoroughly practical manner. 
Án experienced designer and draughtsman, specially 
engaged for the purpose, will devote his whole time to the 
drawing office work in connection with the course. This 
special course is intended for post-graduate and other 
duly qualifed students, the numbers of which will be 
strictly limited. The Lecturer is Mr. W. E. Robson, 
M.LE.E., late Chief Draughtsman and Assistant Manager, 
the British Electric Plant Company, Alloa, N.B., formerly 
Chief Draughtsman in the Electric Manufacturing Depart- 
ment of Armstrong, Whitworth & Company, Elswick ; 
and Deputy Chief Draughtsman at the Brush Electrical 
Engineering Company’s Works, Loughborongh. The 
lectures, about 45 in number, will be delivered during the 
first half of the Session (October to February) and the 
practical work will commence in October and continue 
throughout the Session. Ratings, frame sizes, windings, 
etc., for complete lines of machines will be considered in 
detail, as wel! as works organisation required for svstematic 
manufacture and for developments. In addition to lectures, 
practice in designing, estimating, and drawing office work 
will be given, and advanced laboratory work relating to 
the limiting conditions existing in modern machines. The 
fee for the course is £22 and application for admission to 
the whole course, or parts thereof, is to be made by letter 
to the Dean, City and Guilds (Engineering) College, Ex- 
hibition-road, London, S.W. 


City and Guilds of London Institute. 


In the Department of Technology separate examinations 
are held in Telegraphv, Telephony, Electric. Wiremen's 
Work, and Electrical Engineering. 

Under Telegraphy the examination includes questions 
on the fundamental principles of electricity and magnetism 
in their application to Telegraphy ; units of measurement ; 
standards of electromotive force, resistance and capacity, 
etc. BATTERIES. TELEGRAPH INSTRUMENTS.— Galvano- 
meters: Astatic, differential, tangent, Thomson, and 
suspended coil. Shunts and their use. Resistance Coils. 
Condensers. Inspection and testing of telegraph instru- 
ments. TELEGRAPH Lines.—Aerial, underground, and 
submarine: Testing instruments employed. Faults, and 
their localisation; telegraph systems; earth currents, 
protection, ete. Construction and materials transmission, 
the effects of capacity and inductance, etc., and wireless 
telegraphy. Under Telephony the course is equally com- 
prehensive and thorough and the final examination includes 
such advanced subjects as the construction and theory of 
telephonic apparatus generally, methods of use and main- 
tenance, various forms of transmitters and receivers, tests 
for efficiency, subscribers’ sets. Manual Exchanges : 
magneto and common battery, complete multiple, partial 
multiple, divided multiple, transfer method of ringing, 
engaged tests. Lay-out of Exchanges: equipment, in- 
cluding frames, racks, sections, desks, apparatus and 
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power plant. Automatic Exchanges, general principles of. 
Party-line Systems: circuits exchange equipment, sub- 
scribers’ station equipment. Private branch exchanges, 
^ house" systems, pav stations, coin-collecting boxes. 
Junction circuits: methods of working between local 
exchanges in the same area and between trunk and local 
exchanges. Trunk circuits: Exchange equipment, circuits, 
methods of working, signalling, recording calls. Super- 
imposed or multiplex circuits. Simultaneous telegraphy 
and telephony on the same wires, practical systems and 
theorv of. | 

Books recommended: ‘“ Elementary Lessons in Elec- 
tricity and Magnetism,” by Professor 8. P. Thompson, 
4s. 6d.; “‘ Magnetism and Electricity for Students," by 
H. E. Hadley, 6s. ; “ Higher Text Book of Magnetism and 
Electricity," by R. W. Stewart, 6s. 6d.; “ Management of 
Accumulators,” by Sir D. Salomons; “Secondary Cell 
Installations,” by A. Crotch, 2s. 6d.; “ Electric and Mag- 
netic Circuits,” hy E. H. Crapper; “ Electrical Engineer- 
ing,’ by Shngo and Brooker; “Magnets and Electric 
Currents,’ by Dr. J. A. Fleming, 7s. 6d.; ‘ Practical 
Electricity," by Professor W. E. Avrton, 7s. 6d. ; “ Tele- 
graphy,” bv T. E. Herbert; ‘ Telegraphy,” by Preece 
and Sivewright, 7s. 6d. ; ** Handbook of Electrical Testing." 
bv H. R. Kempe, 18s. ; “Signalling Across Space Without 
Wires," by Lodge, 5s. ; ‘‘ Connections of Telegraphic and 
Telephonie Apparatus, General Post Office," ls. 3d.; 
N Telegraphic Systems,” by A. Crotch; “Telegraph 
Switching Systems,” by T. F. Purves, 2s.; "Student's 
Guide to Submarine Cable Testing,” by Fisher and Derby ; 
* Electrical Testing for Telegraph Engineers,” by J. E. 
Young; “The Principles of Electric Wave Telegraphy," 
by J. A. Fleming; ' An Elementary Manual of Radio- 
Telegraphy and Radio-Telephony,” by J. A. Fleming, 
7s. 6d.; " Submarine Cables, Laving and Repairing,” by 
H. D. Wilkinson; “ Maxwells Theorv and Wireless Tele- 
graphy,” by Poincaré and Vreeland, 10s. 6d. ; “ Practical 
Telephone Handbook," hy J. Poole; “ American Tele- 
phone Practice," by Kempster B. Miller. 

The Examination in Wiremen's Work isadapted in grade]. 
to the requirements of journeymen and in the final to 
the requirements of those who may be engaged as foremen. 
In the latter the examination consists of two parts: (1) 
a written examination in the advanced principles of wiring. 
including drawing, elementary electrical engineering and 
electrical calculations; and (2) practical wiring. Com- 
pulsory subjects include the Wiring Rules of the Institution 
of Electrical Engineers, consideration of the rules of the 
leading fire offices and of local supply authorities, insulation 
testing with ohmmeter and generator, or sets such as the 
Silvertown tesing tests, location and temporary repair of 
faults in installations, details of diflerent sizes of cables, 
switches, and cut-outs in general use and their safe carrying 
capacity, rating of fuses, the connecting-up of motors and 
dynamos of various types, methods of altering specd and 
direction of rotation, the three-wire system and lamp and 
motor connections thercon, the care and maintenance of 
secondary batteries, the trimming, cleaning, and main- 
tenance of arc lamps, both open and enclosed. The pre- 
cautions to be taken against :—-(a) Unsuitable switches, 
fittings, etc. (b) Insufficient earthing of iron piping, 
motors, etc. (c) Dampness in exposed cables or outside 
wiring ; vulcanising, concentric and other special systems ; 
drawing up of a wiring schedule for a small private instal- 
lation. The practical examination will test the candidates’ 
knowledge of such processes es the following and their 
ability to carry out any of the opcrations relating thereto :— 
Joints on cables up to $ sq. in. sectional area. oann and 
connecting of lead-covered cables including V.R., or paper 
insulated concentrics, making and installing fuses of 
various capacities, the making of vulcanised joints. 

Under Electrical Engineering the Examinations are held 
in three grades. The first will consist of a single paper on 
the elements of electrical engineering. the second of two 
papers on continuous current and alternating current work 
respectively and the final will consist of a general paper 
on the design, testing, etc., of electrical apparatus, and a 
paper with separate questions on the four principal sections 
of electrical engineering. The subjects in the final include 
electrical machinery design, electrical instruments and 
apparatus, generation and traction, aud distribution. 
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Works or REFERENCE.—'' Absolute Measurements in 
Electricity and Magnetism,” by A. Gray; “ Practical 
Electricity," Ayrton; “ Dynamo Electric Machinery,” by 
S. P. Thompson ; “ Design of Dynamos,” by S. P. Thomp- 
son; “ Alternate Current Working," by A. Hay; “ Alter- 
nating Currents,’ by A. Hay; “Continuous Current 
Engineering,” by A. Hay; “ Electrical Distributing Net- 
works and Transmission Lines," by A. Hay; “ Magnetic 
Induction,” by J. A. Ewing; “Storage Batteries,” by 
Wade; “ Electrical Engineering," by Slingo and Brooker ; 
“ The Dynamo," by Hawkins and Wallis; ‘‘ Continuous 
Current Dynamos,” by Fischer-Hinnen; '' Photometry,” 
by A. Polaz; “Principles of Photometry,” by Stine: 
“ Transformers," by G. Kapp; “ Dynamo Construction," 
by Kapp; “ Dynamos, Alternators and Transformers,” 
by Kapp; “Technical Electricity," by Davidge and 
Hutchinson; ‘“‘ Foundations of Alternating Current 
Theory,” by Drysdale; ‘ Practical Electricity and Mag- 
netism," by J. Henderson; ‘ Elementary Treatise on 
Electricity and Magnetism,” by G. Carey Foster and A. W. 
Porter; “ Electricity Meters,” by Solomon; ‘ Experi- 
mental Electrical Engineering," by V. Karapetoff; ‘‘ Cal- 
culus for Engineers,” by Perry; ‘‘ The Alternate Current 
Transformer,” by J. A. Fleming; “ Laboratory Hand- 
book,” by J. A. Fleming; ‘‘ The Electromagnet,” by S. 
P. Thompson : “ Electric Light Cables and the Distribution 
of Electricity," by S. A. Russell; “ Electric Railways and 
Tramways,” by Dawson; ‘ Polyphase Currents,” by $. 
P. Thompson; “ C.G.S. System of Units," by Everett ; 
“ Alternating Current Machinery," by D. and J. Jackson ; 
“ Electrical Traction," by Wilson and Lydall; *'Elec- 
trical Engineering," by A. Thomalen: “ Direct Current 
Electrical Engineering,” by J. R. Barr: “ Electricity 
Control,” by L. Andrews. The current electrical periodicals 
and the Journal of the Institution of Electrical Engineers. 

The Course in Electro-Metallurgy includes electrolytic 
refining, electric smelting and electro-plating. Grade I. 
is Intended to test the candidates knowledge of the funda- 
mental laws of chemistry and physics. Grade II. deals with 
electro-deposition (refining and plating) and with electric 
smelting and furnace work, and in the final these subjects 
are carried to the advanced stage. 

Works or ReFrerence.—R. A. Lehfeldt's *' Electro- 
Chemistry, Part I., General Theory "; W. G. McMillan’s 
'* Treatise on Electro-Metallurgy " ; Henri Moissan, ‘‘ The 
Electric Furnace," translated by A. T. de Mouilpied ; 
Borcher's “ Electric Smelting and Refining," 2nd English 
edition translated bv W. G. McMillan; Watt and Philip, 
** Electro-plating and Electro-refining of Metals”; Titus 
Ulke, “Modern Electrolytic Copper Refining”; Gore’s 
“Art of Electro - Metallurgy ” ; Gore’s “‘ Electro- 
Chemistry "; Gore’s “ Art of Electrolytic Separation of 
Metals " ; Pfanhauser, * Die Herstellung von Metallgegen- 
standen auf electrolytischem Wege”; Langbein, “ Voll- 
ständiges Handbuch der galvanischen Niederschläge ” 
(Leipzig); Electro-Chemical Industry (Periodical). 

(To be continued.) 


Books Recommended. 


To meet the special requirements of electrical engineering 
students, the scope of the Technical Book Department of 
the ELECTRICAL ENGINEER has this year, with the kind 
co-operation of the Publishers concerned, been very 
considerably extended. All the Books specially recom- 
mended in connection with the foregoing courses of study 
can be despatched to students by return of post as well as 
any of the volumes named in our classified lists of selected 
text-books. 

The ELECTRICAL ENGINEER's Technical Book Depart- 
ment also supplies standard works on all subjects to 
subscribers and readers in every part of the world, and 
during the past two years has thus circulated many 
thousands of volumes. 


The Central Electric Works at Budapest are to be re- 
constructed at a cost of over £400,000. Competition for 
the contract is to be open to the world. The chief of the 
new works is to have a fixed salary of £800 a year and 
from £400 to £800 a year commission. The new works will 
be at Kelenfold, on the right bank of the Danube. All 
tenders must be submitted by the end of August, 1911. 
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Wireless Telegraphy. 


Some wireless military installations are already in 
operation in Morocco. A singing arc station of 5 kw. is 
established at Tauorirt and communicates with a wave 
length of ł mile with Oran, Tangier, Casablanca and 
Marseilles. The support of the antenna consists of two 
artillery observation ladders which have been heightened 
for the purpose from 75 ft. to 100 ft. There are also two 
portable stations in Morocco mounted on light two-wheeled 
vehicles. Each unit consists of two or three vehicles. If 
there are three vehicles one is used for carrying the motor 
and its accessories, one carries the transmitting and re- 
ceiving instruments, while the third carries the mast wires. 
If there are only two vehicles the second carried the mast 
and the instruments. The mast is 60 ft. high when un- 
folded and is made of steel tubes. Each unit is under a 
sergeant with five men. The power is sufficient with 
waves a quarter of a mile long to secure a range of from 
60 to 90 miles. At Casablanca on the coast about 200 
miles north of Agadir, there are four portable stations. 

Saigon, in Cochin China, is to have a wireless station, 
with four masts, each 250 ft. high. The energy required 
will be 40 kw., with a wave length of 2,000 yards, and a 
range of 2,500 miles. The new station will correspond with 
Hong Kong, Batavia, Bangkok, and Singapore, through 
Pondicherry, which is the first relay station. Stations are 
also intended for Kien-Au (Tonkin) and Hue (Annam) and 
the plans are ready. The Kien-Au station only wants 
strengthening. It already communicates in Hong Kong 
and Singapore. 


THE VIENNA TECHNICAL MUSEUM. 


The Technical Museum in Vienna publishes a circular 
stating that, in commemoration of the sixtieth anniversary 
of Emperor Francis Joseph’s reign, Austrian manufacturers, 
with the assistance of the State and the City of Vienna, 
Initiated this new museum. The foundation stone was laid 
on June 20, 1909, and the building, which covers an area 
over 20,000 square yards and which is situated opposite 
the palace of Schoenbrunn, ìs now nearing completion. 

This Technica] Museum is to demonstrate the develop- 
ment of industries and crafts in historical succession, also 
to do justice to the technical achievements of the present 
day, and to promote progress in this line by periodical 
exhibitions. It is to be a public educational centre spreading 
the knowledge of the scientific foundations and the national- 
economic aims of technical pursuits. 

A considerable stock of objects has already been secured, 
as several Jarge and valuable State collections, till now 
dispersed, are shortly to be brought together there. But 
many links in the chain of technical development are still 
missing. Therefore technical scientists, manufacturers and 
craftsmen of all countries are invited to co-operate in this 
great task and to assist the museum in procuring and 
selecting suitable objects. Everything pertaining to tech- 
nical labour is acceptable, principally : tools, machines, 
apparatus, models, materials, methods of working, finished 
articles, as well as plans, designs, books, illustrations and 
manuscripts. The Austrian Government has placed at our 
disposal the spacious halls of the Rotunde (* Prater ") 
for the present storing and sifting of arriving donations. 
The names of donators will be perpetuated by inscription 
on the gifts and in a memorial book. 

Further particulars can be obtained from the office of 
the Technical Museum, Vienna, I. Ebendorferstrasse 6. 


The firm of Buss & Company have laid extensive pro- 
posals before the Hungarian Government concerning the 
employment of the water power of the Moson arm of the 
Danube by means of huge works at Pozsony and Gyor, 
with an intermediate station at Moson; 45,000 h.p. can 
be obtained, and will be employed mainly for electric 
lighting, but power will also be supplied for industrial 
purposes. The scheme will cost at least a million and a half 
sterling'to carry out, and it is meeting with enthusiastic 
approval. 
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Technical Problems 


- 


ANSWERS BY PRACTICAL 

MEN. 

RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
eiectro-metallurgical plant, and electrical engineering work 
generally. 


QUESTIONS AND 


QUESTIONS. 


Question No. 1257.—Tin requires a higher fusing current 
than lead. An alloy of one tin and two lead fuses 
with a lower current than lead. Explain why this is, 
and make reference to the melting temperatures ; also 
explain what are the most suitable proprotions for 
soldering trolley wires, cables and armatures.—J. B. 


ANSWERS. 


Question No. 1256.—It is desired to alter an existing 
dynamo, 6-pole, 410 kw., 500 volts, 400 r.p.m., shunt- 
wound, at present working on two-wire system, to be 
suitable for use on three-wire System. The out-of- 
balance current to be about 20% to 30% of normal 
full load. Please state best method of doing this, and 
if static balancer method is proposed, the considera- 
tions which govern the choice of the number of phases 
of the balancer and the exact points at which the 
armature should be tapped. Also state maximum 
out-of-balance load that can be satisfactorily handled 
by this method.—" Kor.” 


Further reply to Question No. 1256 (awarded 5s.).-- The 
present two-wire system may be converted into a three- 
wire system bv one of two methods, viz, (1) by fitting 
slip-rings to the armature shaft, connecting these rings to 
the armature winding and installing a static balancer; or 
(2) by installing a balance set of the ordinary tvpe, consist- 
ing of two similar shunt machines. The latter method will 
not require any alteration to the existing generator, but 
against this we have to consider the initial cost of installing 
the balancer. Assuming a maximum out-of-balance current 
of 30°% of the full load current, then each machine of the 
balancer would have to be rated at about 240 amps., 
250 volts, or 60 kw., and the approximate cost of such a set 
would be about £250 to £300. In addition to this initial 
cost we have also the running costs, including not only oil 
renewals, etc., but also the power consumed when the set 
is in operation. 

With the static balancer method, the chief point to be 
considered, when applying this method to an existing 
machine, i8 the space available on the shaft for fitting the 
slip-rings. In some armatures of engine type generators it 
would be impossible to find space for the slip-rinys and in 
such a case a balancer set would have to be installed. 

Assuming that there is sufficient space on the armature 
shaft for the slip-rings, then we have to consider the 
factors which determine the number of rings. The number 
of rings or phases in the static balancer is determined from 
the distributionfof the out-of-balance current in the arma- 
ture winding.’ In the ELECTRICAL ENGINEER for June 21, 
1907, on p. 854a, will be found diagrams showing the dis- 
tribution of the out-of-balance current in the armature of 
a two-pole generator when using static balancers of one, 
two, three and six phases. A study of these diagrams will 
show that the greater the number of phases the more 
uniform will be the distribution of the current in the 
armature, and, in consequence, the heating effect in the 
armature of a given out-of-balance current will be lower 
the greater the number of phases. It is this heating of the 
armature that determines the maximum out-of-balance 
current that can be handled by this method. Three-wire 
generators with static balancers are usually arranged for 
dealing with a 20% to 25% out-of-balance current. 

Regarding the static balancer itself, this should be 
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and their Solution. 


either of the four-phase or six-phase type, as with a three- 
phase balancer it is necessary to have an additional winding 
on the apparatus, connected in series with the middle or 
neutral wire, in order to give a zero magnetising effect 
from the ont-of-balance current in the main coils of the 
balancer which are connected to the slip rings. 

With an existing armature, the number of phases will 
be chosen with reference to the number of equalising rings 
on armature. For instance, if the armature hes 12 equalis- 
ing rings, then six slip-rings can be used connected to 
alternate equaliser rings. The connection of the slip-rings 
to the armature winding must be such that the portion of 
the winding between the centre lincs of two poles of the 
same polarity is divided equally. Thus, with six rings and 
a multiple circuit (parallel) winding, there will be 


l 
(ë number of pairs of m 
winding between each ring, the sequence of connections 
being consecutive.---* A. E. T." 


part of the armature 


Further reply to Question Ne. 1256 (awarded 5s.).— As 
it is not stated what voltage is required, I presume 
500 volts between outers and 250 volts between 
outer and middle. The choice between ordinary 
balancer and static balancer depends on circuinstances 
and whether the dynamo has room enough on its shaft for 
slip rings and also the relative costs. The static balancer 
will also not occupy so much space if this is a consideration. 
Should the ordinary balancer be used, no alterations should 
be necessary to dynamo. The balancer will consist. of two 
shunt machines, capable of carrying continuously a little 
more than half the out-of-balance current. They are 
mechanically coupled together and their fields are cross- 
connected, the field being connected to the opposite side 
of the system to that of the armature which is rotating in 
it. À centre contact field regulator will be also required, 
so as it maintains the voltage equal on each side, or even, 
if necessary raise the out-of-balance side. Better resulta 
can be obtained by putting on series turns, which will 
compensate for armature drop, these coils should also he 
cross-connected. If a static balancer be used, alterations 
to the dynamo will, of course, be necessary. A three-phase 
arrangement will be the best ; more will not be practicable, 
unless the rings are outside the bearing. The greater the 
nuniber of phase the better is the regulation. The armature 
will be tapped at nine places, equally spaced round its 
winding and there will be three slip rings. Tappings 1, 
4 and 7 will be connected to one ring ; 2, 5 and 8 to a second 
ring, and 3, 6 and 9 to a third ring. The static balancer 
will consist of a transformer core with a winding on each 
limb; one end of each winding will be joined together 
and connected to the middle wire and each other end will 
be connected to a slip-ring brush. The static balancer 
is more useful than the ordinary balancer and will also 
stand up to a short circuit on the middle wire much better. 
There are no commutation troubles to contend with, no 
starters, less floor space; they are automatic in action 
and highly efficient. If the design of the balancer be at 
fault and too much magnetising current is required, the 
lamps will be apt to flicker, particularly with a single- 
phase balancer; two and three-phase avoid this difficulty, 
besides giving a more uniform distribution of current in 
the armature. The percentage variation on either side of 
the middle wire will be about 23°, in the case of a 30°, 
out-of-balance current. It might be necessary to have a 
middle wire booster, but this will depend on how apparatus 
is connected up. This should not be necessary if balancer 
is right on the distributors, but may be necessary if a 
feeder intervenes between static balancer and a distributor 
and if the out-of-balance current was excessive. About 
30°/, will be maximum out-of-balance that could be handled 
without employing booster, and in any case the out-of- 
balance current should never much exceed this figure.— 
* E. ADAMSON.” 
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Electrical Progress at Home and Abroad. 


SCOTTISH NOTES. 


Glasgow Electricity Accounts—An Encouraging 
Statement—Some Criticisms. 


Notwithstanding a certain amount of adverse criticism, 
it is generally admitted that Mr. Willock was able to lay 
before the Corporation a statement regarding the progress 
of the Electricity Department which was full of encouraging 
features. 

Mr. Willock, in presenting the annual balance sheet to 
May 31, observed at the outset that it was pleasant to note 
that the depression from which the department had suffered, 
in common with other industrial concerns, during the past 
three years was disappearing. The revenue account showed 
a substantial increase and the general cost of working was 
improved. The capital expenditure during the past year 
had been kept as low as possible. After depreciation "had 
been deducted, there was a net increase during the year 
of only £36,281. Half of that was due to extensions of 
mains, consequent upon new consumers coming on to the 
supply. The benefit of that small expenditure and the 
increase in the number of consumers would be felt in the 
current and succeeding years. 

Turning to the broad aspect of the figures, Mr. Willock 
said revenue had increased from £245,959 to £260,5:6, 
equal to an increase of £14,567, which increase had largely 
been derived from power consumers. The use of electricity 
for power had undoubtedly conduced to social welfare. It 
not only ensured a purer atmosphere in works and factorics, 
but in other ways it increased the efficiency of the workers, 
and by bettering their working conditions improved the 
quality of their work. It was regrettable to say that there 
had been practically no increase in public lighting during 
the past year. With regard to the expenditure side of the 
accounts, notwithstanding that 5,826,000 more units had 
been generated this year as compared with last year, the 
coal bill had only gone up £1,231, and that was wholly due, 
not to the increased number of units but to the extra 9d. 
per ton paid for coal. As a matter of fact the saving in coal 
consumed during the past year was equivalent to about 
15,000 tons, equal to a money saving of £6,000. The other 
items in the cost of generating had fallen 1-70th of a penny 
per unit sold, or a total saving of £2,500. Those, said Mr. 
Willock, were remarkable figures, and the engineers and 
general staff of the department were to be congratulated 
on the keen interest and the scientific intelligence which 
they brought to bear on their work. He ventured to say 
that no other similar undertaking in the kingdom had 
shown such gratifying figures in any one year. 

The expenditure in connection with the distribution of 
electricity showed a slight increase, £1,647 having been 
spent on a thorough overhaul of mains, cables, and meters 
during the past year. Attending and repairing public 
lamps showed a slight decrease, although the number of 
private street and stair lights had increased. The manage- 
ment expenses had decreased to the extent of £542, while 
the taxes and assessments show an increase of £1,008. 
That was a matter over which the committee had no control, 
but inasmuch as it was an indication of the prosperity 
of the department, it perhaps should not be complained 
of. The statutory and other obligations in the shape of 
interest, sinking fund, and depreciation naturally also 
showed an increase, which amounts to £3,967, but rela- 
tively to the output that was really a decrease of 1-16th 
of a penny per unit. The average price received during the 
past year had been just over 13d. per unit, and the cost of 
production had been just under 11d. per unit. The difference 
between the two was a surplus of £6,680 on the year's 
operations. That sum the committee had recommended 
to be carried to the reserve fund. The sum was not large 
enough to permit of an effective reduction in the price 
per unit to the consumers generally nor to any particular 
class of consumer. With the reduced price at which coal 
for the current year had been purchased, with an increase 
in the consumption from lighting consumers, and the 
economies which the committee liad always an eye to, it 


was confidently anticipated that next vear it would be 


possible to make a reduction in the rates to at least certain 
classes of consumers, although with present prices for 
energy and the improved efficiency of incandescent and 
arc lamps, electricity was as cheap an illuminant as was 
available, while for power purposes both to large and small 
consumers it was unequalled. 

The detailed figures of the accounts have already been 
published (ELECTRICAL ENGINEER, page 82), and all who 
have analysed them will admit that Mr. Willock has dealt 
with them in a perfectly fair and honest manner. Never- 
theless, we find Bailie Russell declaring that for five years 
the department has made but litile progress and com- 
plaining that during the past year ' only £44,000" was 
written off. Up to the present stage in the history of the 
concern, he said a capital sum of £2,310,478 had been 
spent, and “all the depreciation written off is £411,763, or 
less than 18 per cent." 

'" The cost per unit," he added, “ excluding deprecia- 
tion, was 1:2304 of 1d., whereas in the case of the tramways 
the cost was only '705." He considered that the depart- 
ment was in a very unsatisfactory condition. Jt was quite 
evident to him that as a department it was not able to 
manufacture the power at the price it was selling it. and 
there was no use talking about putting up the prices to 
consumers, because they were rather looking for reduction. 
He thought the time had come when the question might 
be considered whether or not some means should be taken 
of putting the two departments together. In that way, 
especially in view of the unsatisfactory state of the Elec- 
tricity Department, some saving might ‘be effected. 

Àn analysis of the figures of the Department for the five 
vears from 1906 to 1910 inclusive will show that Mr. 
Russell’s deductions are scarcely justified by the facts. 
The number of units sold during that period was as follows : 
1906 : 21,536,425 ; 1907: 26,33>.998 : 1908 : 32,794,807 ; 
1909 : 34,464,911 : 1910: 36. 419,943. During the same 
period the total cost per unit sold have consistently de- 
creased, the figures for each of the five years being: 1906, 
1.02d.; 1907, :97d.: 1908, :85d.; 1909, :73d.; 1910. 
.67d. The revenue derived from the sale of current was 
£195.842 in 1906, £224,845 in 1907, and £253,402 in 1908. 
Metal lamp economies caused a drop to £245,673 in the 
following year, but there was a partial recovery to £245,960 
in 1910, and an increase to £260,526 in the year ended 
May 31 last. If this is being in an “ unsatisfactory posi- 
tion,” there are certainly a good many undertakings which 
would like to be in the same boat. 


GERMAN NOTES. 


Railway Electrification—Electric Carpets—A 
Mountain Railway— Austrian Enterprises. 


The Silesian line, Lauban-Konigszelt, and its four 
branches are to be electrified at once. The main line and 
branches al] have steep inclines, as they are in the district 
of the Riesengebirge. Some of the banks on the main line 
are l in 50, and on the branches they are 1 in 40 in several 
instances. It is not proposed to erect a special station for 
supplying these lines with. power but to purchase current 
from a private company which has undertaken to provide 
it. One reason for doing this is to ascertain which is the 
cheaper way of getting power for working electric trains, 
for the railway to have its own electric works or to buy 
current from an independent concern. 


Electrically Heated Carpets. 


Large carpets which can be heated by electricity have 
been put upon the German market by Baur & Company, 
of Zurich. 


New Mountain Railway. 
An electric rack railway has just been opened in Lago 
Maggiore. It rises from Stresa (700 ft.) to the summit of 
Mottzrone (5,000 ft.) which from the splendid view it 
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commands has been called the Italian Righi. Thus after 
20 years of disappointinent the highest electric railway in 
Italy is at last an established fact. 


Austrian Enterprises. 


A new water power station is about to be erected at 
Pettau to employ the current of the river Drave between 
Pettau and Friedau. The capital is being supplied by a 
syndicate, including the town of Pettau in Styria, and some 
Swiss capitalists. The works will be executed conjointly 
by the Siemens Schuckertwerke and the Elektrizitats- 
gesellschaft Ganz, of Budapest. The horse-power at present 
contemplated is 24,000, but a subsequent increase to 
54,000 is provided for in the plans. 


A long-distance station is to be erected at Oslawan and ` 


will be in full operation next year. The municipality of 
Brunn will abandon its own works and obtain current from 
the new undertaking, which is being erected by the A.E.G. 
Union Elektrizitatsgesellschaft. The works will first supply 
six million k.w.h. annually. The power will be supplied 
partly by turbines driven by the river Iglava and Oslawa 

and partly by steam engines, as the coal mines of Rossitz 
are in the immediate neighbourhood. The share of the 
town of Brunn in the undertaking is about £40,000. 


UNITED STATES. 


The Contractor and the Central Station—Some Com- 
parisons and Deductions—Progress in Cooking — 
Pumping by Electricity. 


In the paper referred to in these Notes last mail in which 
Mr. Arthur Williams, of the New York Edison Company, 
gave the National Electrical Contractors’ Convention some 
impressions with regard to the relations between contractors 
and central stations, he put forward some views which 
gave rise to considerable discussion. In the first place he 
grouped contractors into three sections. In the first he 
placed the big engineering firmis with large financial re- 
Sources enabling them to enter upon operations requiring 
a large capital “outlay. In some of these contracts the 
magnitude of the work might well cause the contractor to 
urge the establishment of independent plant, and his in- 
fluence in this direction is, he contended, a factor to be 
reckoned with. In the second group of contractors Mr. 
Williams placed such firms as usually do business on a 
smaller scale and limit their activity to a single city, or 
in the direction of residences and apartment houses. The 
offices of these contractors are frequently used for display 
purposes, and they promote in no small degree the many 
uses of electricity which naturally redound to the profit 
of the central station. Moreover, from this second group 
the great engineering contractors develop, so that the 
rervice any one of them gets from the central station 
at first has much to do with his opinion when his business 
expands. The work of the third group 1s mainly confined 
to small lines of installations, cons sting chiefly of small 
stores and cheaper dwellings. Much of this work is secured 
through personal solicitation, and many of the persons 
thus often brought to be fairly large users of electricitv 
could hardlv have been successfully approached bv a 
central station agent. Many contractors notify the central 
station company when they are asked to bid on isolated 
plant installations, and many central stations in turn 
refer people who come for wiring to a number of good 
contractors in their locality. Mr. Williams said that when 
it is considered that from one of the branch offices of a 
large lighting company about 2,000 contrectors are dealt 
with, and these are located so closely together that within 
eight blocks may be found more than a dozen, it becomes 
sharply evident how much good feeling means to the 
central station. Granting the value of the contractor to 
the central station, Mr. Williams maintains that the latter 
should for its part concede freely his due. For business 
reasons, as weil as for abstract justice, the centra] station 
should afford contractors fair and generous treatment, and 
if this were done the contractor would in almost every case 
pass on to his customers the impression that they too mav 
expect fair dealings from the central station and proper 
adjustment of whatever difficulties may arise. The central 
station also owes it to the local contractors to keep good, 
straight, competent agents in the field. The contractor 
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in building up his own trade brings in business to the 
central station, and obviously the latter should do its part 
in reciprocating the favour. As a part in fulfilling this 
obligation, the central station should do a certain amount 
of advertising advising the use of electrical energy which, 
although of a general nature, brings in returns to the con- 
tractors throughout the entire territorv. It is also due to 
the contractors that the central] station have a fair, clear 
and impartial schedule of rates, such that the contractor 
can hope to obtain business under them. Contractors 
would find it greatly to their advantage to maintain show- 
rooms, where all kinds of devices suitable for the home 
or business use of the locality could be displayed. The 
contractor being more closely in touch with his neighbour- 
hood. his display would be more effective than one under- 
taken by the central station, since the contractor is aiming 
to meet and stimulate a local rather than a general demand. 
Finally, Mr. Williams declared that there was abundant 
opportunitv for enormouslv enhanced growth and the 
application of more eflicient methods in the electrical field. 
There are also a very broadening range of appliances by 
which electricity can be advantageously utilized and a 
growing interest In and appreciation of their practical 
benefit. Wherein contractors should find ample scope for 
their energies. 


Electric Pumping. 


At the Ohio Electric Light Convention, Mr. B. H. Gardner 
read a paper on Pumping by Electricity in which some 
important features were represented. „The city, he said, 
was one of the largest potential customers for electric 
power. Practically every city owns and operates its own 
water system, and in the operation of this system large 
amounts of power are used, but very little has been accom- 
plished by central stations in securing this business. The 
chief field for the possible use of electric power, said Mr. 
Gardner, 1s in connection with the main city pumping 
stations for the supply of water for drinking, as well as 
other domestic purposes. This load offers a great many 
attractive features from the central station man’s point 
of view. There are two kinds of water works systems in 
use in this country: the direct system and the reservoir 
system. With the latter system the pumping can be very 
largely done at such times as best suit the load conditions 
of the central station, and so can be made off-peak business. 
In a direct system the greatest demands for water are 
during the months from April to October, when the demand 
for electric current is least. There is thus a diversitv factor 
offered. Practically all new systems being installed have 
the reservoir feature. For the direct svstems that are 
already installed, probably the best method of securing 
business is by advocating a combined station, the old 
steam equipment to operate during peak months, and 
motor-driven pumps to carry the summer load. There are 
many other uses for electric power by municipalities in 
connection with garbage disposal, high-pressure systems 
for fire purposes, stations used for pumping in case of 
high water, ete. The Northern Colorado Power Company 
has developed during the last two years sufficient irrigation- 
pumping load to make its kilowatt-hours output during 
the summer exceed that of the winter months, but the 
daily peak was not as high as in the winter. In these two 
factors lie the great value of irrigation pumping. There 
are some who think our own farmers will soon use irriga- 
tion, because the increased production of the land will 
much more than pay for the cost of the irrigation. When 
Irrigation does come our power load should be greatly 
increased. The ease and economy with which electricity 
can be transmitted over wide areas and used to drive 
motors make electric pumping preferable to the gravitv 
system of irrigation in many ways. The pumps can be in 
comparatively small units, each supplving a local area. 
The distributing ditches are small, thus leaving maximum 
area for crops, and the water supply to each area 1s alwavs 
under perfect control. 


Electric Heating and Cooking. 

At this same Convention of the Ohio Association, Mr. 
P. L. Miles, of Cleveland, read a paper on electric heating 
devices which provides the Chicago " Electrical Review ” 
with material for some frank comments on this department 
of electrical activity., ~The writer observes that while 
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electricity for industrial heating has made great strides, 
the development of cooking devices has been very slow. 
In the former case there are so many commercial processes 
that require an even, predetermined and easily and 
accurately varied temperature, applied on a moderate 
scale, that electric heating, the ideal and embodiment of 
all those qualities, cannot fail to be more and more adopted, 
but in the case of cooking many of the appliances placed 
on the market were defective in materials, and had the 
development been more rapid the cost of replacing the 
defective apparatus would have been considerable. Par- 
ticularly with electric ranges has the development been 
slow. But the electric heating devices now on the market 
are far superior to those that have been available in the 
past, and there is no reason why their sale should not be 
pushed. It seems,that the fireless-cooker principle, hereto- 
fore conceded to be one element necessary to make the 
adoption of the electric range universal, has been success- 
fully applied. Mr. P. I. Miles described an electric range 
that is being successfully introduced in Cleveland, embody- 
ing this feature, and Mr. Roderick J. Parke, of Toronto, 
in a paper recently presented in Canada, described a new 
electric stove invented by two young Canadians which 
combines heat retention and automatic control The 
development of electric cooking, adds the “ Review," re- 
quires more educational work than is necessary with the 
smaller heating appliances, and for this reason at the 
present time it is necessary for the central station that 
desires to promote the cooking load to take the initiative 
in the sale of the cooking outfits. ‘‘ Whether it is better 
for the central station company to actively engage in the 
sale of the devices or turn it over to local dealers, depends, 
of course, upon local conditions. Certainly, in either case, 
the central station should carry on a consistent advertising 
campaign. There is quite a considerable demand for a 
knowledge of electric cooking among the smaller towns 
and in the rural districts, where many of the central stations 
have an exclusive field, and it is time that consistent effort 
be made to obtain this load. Where there is no competition 
of natural gas there are great possibilities for large 
revenues." 


Electricity for Quarrying. 


At a meeting of the Chicago Electric Club, Mr. George 
Patnoe described an important stone quarrying plant, 
electrically operated, which he designed, constructed and 


operated for the Dolese and Shepard Companies, of Chicago. 
The old works were destroyed by fire, and in re-building 
it was decided to use electric power, as the plant covered 
considerable ground and independent operation of parts 
was desired. Compressed air drills have been entirely 
replaced by electric drills, which are operated at half the 
cost with an output twenty-five per cent. greater. These 
drills are an entire success. Motor-driven cars are operated 
on a third-rail system with independent distant control. 
In this way twenty-five cars with a capacity of 6,000 to 
8,000 tons daily are operated by two men. To do the same 
work seven steam locomotives would have been required. 
The cars hold twenty tons each, and run up a six per cent. 
grade to a height of seventy feet at the crusher. On the 
return, the cars are electrically braked, the motors being 
connected to a dead resistance. Cast iron grids were at 
first used, but the breakage due to jars caused trouble, 
the cars sometimes running away. Now No. 6 “ Climax " 
wire is used, giving entire satisfaction. No trouble has 
been experienced with any of the electric motors used. 
Electrically driven shovels were tried, but were not success- 
ful, owing to their slowness of operation, which was con- 
ditioned by the necessity of stopping the motors for re- 
versal. Fifteen tons per hour can be handled by the crusher. 
Rolls are used for reducing below six inches in size. The 
main crusher can take pieces up to a size of eight by three 
feet. Storage bins are provided for the different sizes, and 
from these seventy freight cars can be loaded per hour. 
Current i8 obtained from the Economy Light and. Power 
Company, of Joliet. Reserve supply is afforded by con- 
nection to the lines of a second supply company; 1,200 
kw. are necessary to operate the plant. The current is 
transferred to 440 volts for supply to the induction motors. 
Motor generators render direct current also available. 


Induction Motor Slip. 


Mr. E. C. Parham, in a communication to the '* Electrical 
World ” of this city, deals with the problem of slip. He 
observes that as most of the interesting induction motor 
facts rest in mathematical seclusion, many have obtained 
the wrong impression once held of the counter e.m.f. of 
& direct-current motor, namely, an unavoidable feature 
that might well be eliminated ; but a direct-current motor 
that could develop no counter e.m.f. could not start. 
because for every conductor tending to produce rotation 
in one direction there would be a similar conductor with 
equal tendency to produce rotation in the other. Moreover, 
slip is just as necessary to an induction motor as counter 
e.m.f. 18 to a direct-current motor, for it is the slip that 
enables the motor to take current aecording to the demand 
of the load. In an actual induction motor conditions are 
magnetically similar to those just outlined except that the 
cutting of the rotor conductors by the stator magnetism 
is due to the magnetism rotating around the stator instead 
of the stator rotating bodily. In either case the e.m.f. 
set up in the rotor depends upon the speed with which the 
stator lines cut the rotor conductors, and this speed in turn 
depends upon the relative speeds of the rotating stator 
magnetism and the rotor rotated by it. In an induction 
motor with e.m.f. applied to primary winding on the stator 
and the rotor secondary stationary the speed of the rotating 
magnetism in revolutions per minute 18 the frequency of 
the applied e.m.f. in complete alternations per minute 
divided by the number of poles, and the speed of the rotor 
is zero. "Therefore, the slip, the rate at which magnetic 
lines of force cut the secondary rotor conductors and the 
resulting secondary e.m.f. are a maximum, and, unless 
measures are taken to prevent it, the secondary current 
will also be à maximum. When the rotor begins to move, 
however, as it travels in the same direction as the rotating 
magnetism, the moving lines of force cannot cut the 
moving conductors as fast as they did the stationary ones, 
and hence the secondary e.m.f. and current decrease; if 
the rotor secondary conductors could ever reach the speed 
of the rotating magnetism and they would travel along 
together, the slip would be zero, there would be no cutting 
of lines of force and the secondary e.m.f. and current would 
become zero. Just so soon as this condition would obtain, 
if it could, the turning power would become zero (except 
for inertia), the rotor speed would decrease, thereby intro- 
ducing slip, lines of force would once more cut rotor con- 
ductors and rotor current would flow and provide torque, 
and the slip would be just sufficient to adnut the current 
required to support existing load conditions. It 1s thus 
seen that to have torque there must be slip. If the motor 
is operating at a load that is suddenly increased, the rotor 
speed is almost as suddenly checked, the slip thereby 
increased and more current is admitted to sustain the 
increased load. The phenomenon of slip, he concludes, is 
therefore closely related to the automatic regulation of the 
difference in the speeds of the rotor and the rotating 
magnetic field, and without such slip the rotor secondary 
current would be nil. 


Governors and Governor Gear. 


We have received from Messrs. Wilson Hartnell & 
Company, Ltd., of Volt Works, Leeds, a copy of their 


latest catalogue of governors and governor gear. The list 


is handsomely got up and well-illustrated, and is prefaced 
by some valuable introductory notes on engines and 
governors. Messrs. Wilson Hartnell & Company will be 
exhibiting a full line of their specialities at Olympia. 
This firm’s unique experience in the design and manu- 
facture of both vertical and crankshaft governors has 
enabled them for many years past to place on the market 
governors of first-class mechanical construction, and 
accuracy of governing. The vertical governors illustrated 
in this list were patented by Mr. Wilson Hartnell in the 
year 1876, and since that time have been extensively used 
on all classes of engines and steam turbines with con- 
spicuous success. The firm is prepared at any time to 
design special governors should it be found that none of 


the listed governors is suitable. 
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The Electrical Engineer. 


LONDON, August 18th, 1911. 


THE WITNESS FOR THE DEFENCE. 


Failing the Postmaster-General, a correspondent of the 
“ Times," who is modest enough to remain anonymous, 
essays a defence of the Telephone Department in respect 
of over charged cells. Making an excellent beginning by 
suggesting that there is a class of complainants who cannot 
be convinced that their telephones are not used by un- 
authorised persons, (even when their houses are locked, 
bolted and barred), he goes on to imply that the number 
of complaints is very small and constantly diminishing, 
and then proceeds ingenuously to show that in one year, 
1906, they totalled about 5,570, and that in the five months 
from January to May of the current year, the aggregate 
was roughly 3,200, or say at the rate of 8,000 per annum. 
The facts and figures cited by this correspondent would 
seem to indicate that he is a telephone official, and this 
may doubtless be held to account for the fact that a small 
matter of 8,000 complaints per annum with regard to 
overcharged calls is a mere trifle—as indeed, it easily might 
be to the official mind. The cases of serious difficulty, he 
finds, arise, as a rule, '* out of the attempts of subscribers 
to keep exact records of effective calls made over their 
telephones." Such exact records, he suggests, are never 
made, partly because of the use of instruments by un- 
authorised persons, and partly because ''a subscriber 
usually uses the telephone in circumstances of urgency 
when it is at least as probable that he should omit to note 
a call as that the Exchange operator should charge for a 
call which is not effective," 
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Here we get a glimpse of the working of the official 
mind which is reallv illuminating. It evidently conceives 
of the average business man clutching frantically at his 
telephone twenty or thirty or fifty times a day, gasping 
out his urgent message, and then sinking, unnerved and 
exhausted, into the recesses of his swivel chair. If the 
picture were a true one it might readily be granted that the 
subscriber would not, in these circumstanecs, be in a 
condition accurately to register the number of effective 
calls made, but it may safely be declared that this hvsterical 
aspect of the situation is a pure figment of the official 
imagination. There is nothing very frantic about the average 
business man, and the system of registration is as much a 
part of the regular office routine as the copying of letters 
or the writing up of day book and ledger. An occasional 
omission is possible, but where the Post Office contends 
that a business firm with a system of registration in regular 
operation, can make (as has recently been urged) some 277 
such omissions in a single month, it puts itself out of court. 
We do rot know, except by inference, what methods of 
business are in vogue inthe Telephone Department, but it 
may be stated as a perfectly safe proposition that such 
slackness as 18 here implied could not exist for an hour 
under commercial conditions. Nor is it to be assumed, as 
has rather rashly been done, that the business man is 
interested in cheating the Telephone Department. An 
accurate register of calls is an essential condition of correct 
accounts and the object of regular registration is to ensure 
that correctness. It 1s as intolerable to suggest that the 
user is seeking to defraud the Post Office out of its pence 
as to imply that the Post Office is trying to pilfer from the 
merchant’s cash-box. 

The whole crux of the grievance is that the telephone 
department’s system is inefficient, and that ineffective 
calls are wrongfully charged up. The anonymous defender 
of the department tells us that the proper use of the keys 
controlling the meters is a most important point in the 
education and training of operators. '' The working of the 
meters is indicated by a special lamp on each operator’s 
position, and it is one of the principal duties of the super- 
visors, who walk about behind the operators, to note that 
the meter records as indicated by these lamps are properly 
made." It also appears that “ skilled observers are em- 
ployed to take note from day to day of everything that 
occurs on selected groups of exchange lines," and that this 
observation of the working of the lines “is conducted 
without the knowledge of the operators." And it appears 
further that this system of espionage has been in operation 
for years past. Why, if there 1s nothing wrong, and the 
system is incapable of error ? But our defender goes even 
further than the suggestion that it 1s the subscriber who 
is always in the wrong. The registration of a call, he says, 
depends upon the movement of & small lever by the 
operator, and ''the most ordinary irregularity is the 
omission of the operator to move this lever, which results 
in the failure to charge the subscriber with the call." So 
that not only is the subscriber 11 error in supposing that he 
has been overcharged, but actually he has been under- 
charged ! This is putting the boot on the other leg with a 
vengeance. Then says this valiant champion, “ In certain 
cases subscribers are connected with wrong numbers "— 
cases exist, it may be observed, where twenty such errors 
have been made in a single day—'' sometimes through 
their own mistakes or indistinct articulation, and at other 
times through mistakes made by the operators," and it 
seems that “in such cases the operator who observes that 
a communication has taken place between the caller and 
some other subscriber *" is not aware of the wrong con- 
nexion unless one of the subscribers draws her attention 
to the fact. If this is not done the subscriber may be 
charged, but when attention is called to the mistake, a 
call to the number desired is allowed without charge under 
the special arrangement for the purpose." Another possible 
cause of error, it seems, 1s that in certain cases the operators 
" may fail to observe that the subscriber who has been 
called up has not answered the call," and, if the subscriber 


who originated the call does not draw attention to the fact; 
there is a possibility of overcharge. But “ the cases in which 
incidents of this kind occur are so few that they do not 
appreciably affect the fairness of the system of charge, 
especially when they are balanced against the cases in which 
the subscriber gets the benefit of an omission on the part 
of the operators to record calls." From this point it 1s 
only a step to the suggestion that ineffective calls should 
be paid for, and this step our official champion boldlv 
takes. ‘‘ The telephone service," he says, ‘‘ has rendered 
the subscriber some actual service in trying to secure the 
connection desired " and in such cases “ it might be fair, 
from one point of view, that the telephone system should 
make a charge, such calls frequently being more trouble- 
some, and therefore more expensive to deal with, than 
ordinary effective calls " ! 


Correspondence. 


All communications intended for the Editor should be addressed 
u“ THE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 


that week's issue of the Journal. 
The Editor ts not responsible for, nor does he necessarily endorse 


opinions advanced by cor respondents. 
DUNDALK U.D.C. 


‘The Editor THE ELECTRICAL ENGINEER. 

Sir,—We notice an announcement in the current number 
of your paper that we have been favoured with the order 
for the storage battery required by the above. This is 
quite correct, but you state that the plates are to be of 
the Tudor Accumulator Company’s make, which is in- 
correct. The plates will be of our own manufacture— 
manufactured at Sandycroft—we having taken over the 
business of Messrs. W. O. Rooper & Company and the 
Epstein Accumulator Company over 12 months ago. — 

We might mention the Tudor Accumulator Company s 
name was not referred to by us in connection with the 
tender, and the Consulting Engineers, Messrs, Miller, 
Wilson & Pegg, are certainly under no misapprehension. 
In fact, one partner, prior to the order being placed, had 
been over our new accumulator factory at Sandycroft. 


THE SanpycrorT Founpry Comrany, LTD. 


LEGAL INTELLIGENCE. 


Metal Lamps Patents ; Another Osram Action. 


In an action brought in the Chancery Division of the 
High Court of Justice by the Osram Lamp Works, Ltd., 
against the British Tungsten Lamp Company, Ltd., and 
another for infringement of Letters Patent, an Order was 
bv consent made on July 26, 1911, whereby it was (among 
other things) ordered that the defendants, their servants, 
agents and workmen, be restrained during the continuance 
of certain Letters Patent " from importing into and from 
making. selling, offering for sale, supplying and using in 
this realm any illurninating hodies of electric lamps con- 
taining illuminating bodies made according to or in manner 
described and claimed in the specification of such Letters 
Patent or according to or in minner only colourably 
differing therefrom and generally from infringing the nghts 
of the plaintiffs under the said Letters Patent, and that 
the defendants do pay to the plaintiffs the sum agreed for 
damages sustained bv the plaintiffs or to be sustained by 
reason of the infringement of the said Letters Patent by 
the defendants by the manufacture and sale prior to the 
date thereof of lamps and filaments and the sale of the 
lamps then in stock or by reason of the user of such lanips 
and filaments, and that the defendants do pay to the 
plaintiffs their costs of the said action to be taxed hy the 
Taxing Master." 
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BUSINESS NOTES AND 


LIGHTING, POWER AND GENERAL. 
HOME. 


CARLISLE.—The gross profit of the Corporation electricity 
department for the year waa £8,768, an increase of £849 over 
the previous year, and the net profit was £3,346. an increase of 
206. The number of units sold was 1,049,211. For power pur- 
poses there was an increase of 372,875 unite, but under lighting, 
owing to the more extended use of metal filament lamps, there 
was a decreased consumption to the extent of 22,125 units, 
notwithstanding the fact that (the equivalent of) more than 
2,500 lamps were installed during the vear. 

CHELTENHAM.—-At a meeting of the Town Council it was 
resolved that the application to the Board of Trade for a Pro- 
visional Order extending the Cheltenham electric lighting area, 
to include the parishes of Leckhampton, Swindon and Prestbury, 
and the parishes or hamlets of Bishop's Cleeve, Southam, 
Brockhampton, and  Woodmancote, be proceeded with, 
and that the Mayor be requested to call a special 
meeting of the Council, as required by the Electric Lighting 
Act, 1882, to pass a resolution authorising such application. 
The Borough Electrical Engineer was instructed to prepare a 
scheme and plan showing the area, etc., to be included in the 
Order, and the Cheltenham and Winchcombe Rural District 
Councils are to be asked for their consent to the application. 

DvprEv.—'The gross profit of the County Borough electricity 
undertaking for the past vear was £5,059, which was reduced 
by £500, a first instalment towards the cost of the arbitration 
in connection with the price of tramway current. Repayment 
ard interest charges figure out at £6,666, leaving a debit balance 
against the undertaking of £1,207. Had the conditions of 
traction supplv remained as before there would have been a 
net profit of £302. Apart from this circumstance the year 
shows an improvement and advancement in the working of 
the urdertaking. With the exception of the traction supply, 
there has been a healthy increase in the output. There has 
been an increase of 37,400 units for lighting supply (equivalent 
to 81?,), and an increase of 140,000 units in the private motor 
supply business equivalent to 27196, street lighting has taken 
a slightly increased amount of current, consequent upon the 
installing of additional lamps and larger lamps in place of 
several of the old ones, and only the traction supply shows a 
decreased consumption, this having fallen 14,298 units below 
the amount consumed last year. The net increase in the number 
of units sold is 178,917, an increase over last year of 995. The 
increase in the number of units sold for private lighting is 
extremely good (observes Mr. H. W. Hughes, chairman of the 
Electric Supply Committec) in the face of the rapidly extending 
use of economical metallic filament lamps, which are now 
advertising the economv of electric lighting for themselves. 

GosFORTH.—At a meeting of the Urban District Council an 
offer from the Newcastle Electric Supply Company, Ltd., to 
prepare and submit, at their own cost, a scheme for lighting 
Gosforth was accepted by five votes to two. 

GREFNOCK.—At a meeting of the Electricity Committee, 
Councillor J. W. Bailey, the convenor, intimated that although 


| 


the year’s accounts had not yet been fully made up, the output | 
for the year showed a great increase, rising from 5,000,000 to : 


7,000,000 units. A balance of £2,000 was estimated, but this has 


been largely exceeded. The net profit, after paying all charges, | 


including interest on sinking fund, amounted to fully £5,000. 
KiNc's LyvNN.—The report of Mr. John Pilling, borough 
electrical engineer, shows that the revenue of the Corporation 
electricity department for the vear was £7,931, and after allow- 
ing for workirg costs and special charges a sum of £4,089 was 
carried to net revenue account. With the balance brought 
forward this sum was brought up to £5,170, and after allowing 
for interest charges, repayment of loans, etc., and for £300 
allocated in relief of rates, a sum of £1,535 was carried forward 
to net account. The percentage of gross profit to capital was 
8:05, the highest in the history of the undertaking. The total 
number of units sold was 478,757, as compared with 457,661 
last year ara 553,924 in 1908. The number of consumers is 798, 
as compared with 740 last year and 660 the year before. The 
power supply has greatly increased, and 768 h.p. in motors were 
connected during the vear. Most of the largest firms in the 
town are now taking supply from the Corporation mains, and 
Mr. S. T. Allen, the city electrical engineer, is convinced that a 
good deal more will vet be done in this direction. A large number 


of small motors have also been connected, and the following | 


new plant was installed :— Two 500 kw. triple expansion steam 
engine sets directly coupled to generators, each set fitted with 
separate condensing plant; two watertube boilers complete 
with superheaters and automatic stoking machinery ; one new 
economiser set fitted in the new boiler flues : a new coal conveyor 
plant with coal and clinker bunkers ; complete water and steam 
piping systems; the necessary building extensions, ete. Al- 
together about 4,000 yards of cable were laid during the year, 
and a good deal of the service work, including all tne meters, was 
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charged to revenue account instead of to capital account ar 
previously. No interruption of any moment has taken place. 
although sections of the mains have had to be disconnected 
from time to time on account of faults in the distribution system. 

Loveusoroven.—Our correspondent in transmitting last 
week a summary of a statement submitted to the Council in 
regard to the working of the electricity department during June, 
referred to a decrease of 4:6", in the units delivered and an 
increase of ‘115d. in the cost per unit, but inadvertently omitted 
to report the explanation of this decrease and increase, and this 
paragraph is thus liable to misinterpretation. The decline in 
output was, of course, due to the fact that there were two 
holidays in June, during which there was no demand for power 
current, while costs were increased owing to the circumstance 
.that for a week out of the month the canal was drawn off and the 
plant had to be run non-condensing, which practically doubled 
the fuel consumption for that week. Taking the monthly figures 
for the preceding 12 months there was a continual increase in the 
number of units delivered, the exact figures being: June, 1910, 
40?5; July, 729, ; August, 67789, ; September, 97?5 ; October, 


6595: November, 45'299; December, 30?5; January, 1911, 
32:895; February, 39/5", ; March, 20?5 ; April, 33°8°9 : May, 
37:42. The reduction in cost during the same period was: 


June, 1910. :424d. ; July, 7361. ; August, :634d. ; September, 
'457d. : October, :335d.; November, :197d.; December, 
165d.; January, 1911, :037d.; February, :231d.; March, 
197d. ; April, :251d. ; May, :199d. Tnese figures obviously put 
an entirely different interpretation upon the working of the 
Department from that conveyed by our correspondent's para- 
graph without the explanation now given. | 

NortH BERWICK.—AÀt a meeting of the Council the proposed 
introduction of electric lighting to the burgh was advanced a 
further stage, when it was resolved to grant the Company, at a 
rent of £18 per annum, the lease of a piece of ground at the 
Gasworks for the placing of electric light works, the lease to 
extend over 21 years, subject to certain conditions. 


OVERSEAS. 


NEW ZEALAND.—A report from the office of H.M. Trade 
Commissioner for New Zealand states that the ratepayers of 


| Mangaweka, Rangitikei district, have approved on a poll a 


proposal to raise £10,000 for water supply, sewerage, and electric 
lighting works. 

Russra.—'Tne following information (says the “ Board of 
Trade Journal ") is from the report by the British Vice-Consul at 
Kharkov (Mr. C. Blakev) on the trade of that district in 1910, 
which will shortly be issued: “ In many towas all over Russia 
municipal authorities are busy on improvements, and though the 
bulk of the orders go to Russian factories, there are generally 
accessories that are imported from abroad. Tanus, for instance, 
a new system of sewerage will create an opening for sanitary 
fittings. The desire for improvements may also lead to the 
building of many-storied houses, and in more expensive flats 
central heating and better electric light accessories will be 
wanted.” 


TRACTION. 
HOME. 


ABERDEEN.—The traffic returns of the Corporation Tramways 
for the week ending August 9 shows another increase in the 
receipts of £127 12s. 10}d., the increase from June 1 standing 
already at £1,267 3s. 91d. The actual drawings were 
£1,796 7s. 1lłd., as compared with £1,668 153. Id. in the same 
week in August last year. Tne drawings mule by the suburban 
cars amounted to £131 93. 51d., and the allowance paid to the 
Suburban Tramway Company was £34 12s. 21d. A total of 
42.167 passengers were carried over 32,456 miles, as against 
394.468 passengers over 31,646 miles in the first week of August, 


1910. Tne expenditure per car mile was :—FElectricity, 1:16 
units; traffic wages, 2'4d.; permanent way repair wages, 


2d. ; and car repair wages, ‘23d., the corresponding figures 
for the same week last year being 1'10 units, 2°4d., "07d. and 
22d. Over 11,000 luggage tickets were sold, and 1,195 parcels’ 
delivery tickets were issued. 

3IRKENHEAD.—Mr. W. Wyld, M.LMech.E., M.I.E.E, the 
borough electrical engineer and tramways manager, reports 
that the income of the tramways undertaking for the vear was 
£57,662, an increase of £749 over the previous year's total, 
and the working expenses £35.607. an increase of £1,851, the 
gross profit being £22,055, a decrease of £901. Deducting interest 
charges £11,908, litigation expenses re Power Station £760, and 
sinking fund £9,502, there is a loss on tne year's working of 
£115, as compared with a profit last year of £1,833. As the 
Committee has resolved to put £1,000 to the renewals fund, 
the borough fund will have to be drawn upon to the extent of 
£1,115. This fund now stands at £12,766, while the total amount 


| applied out of profits to the redemption;of debt is £95,224. 
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Giascow.—The speedy collapse of the tramwaymens' strike 
has caused general satisfaction, but the position continues to give 
occasion for considerable anxiety. The trouble began nearly a 
year-and-a-half ago, when the Municipal Employees’ Associa- 
tion demanded a working week of 48 hours, with two weeks’ 
annual holidays. Mr. James Dalrymple, the general manager, 
reporting on the application, stated that to grant a 48-hours’ 
week would mean an increased expenditure annually of £28,000, 
and a 14-days’ holiday would involve a further outlay of £5,500. 
Subsequently the men modified their claim to a 51-hours' week, 
with seven days’ holiday. The department refused the modified 
demand, but in June a compromise was arrived at by increasing 
the wages of all men with two years’ service by ls. per week. 
In their original application the men made no claim for increased 
wages, but since the recent advance they have added to the 
demand for a 51-hours' week and seven days’ holidays a claim 
for an increase of 1s. per week to all men with six months’ ser- 
vice. The compromise allayed discontent for a time, but the agita- 
tion for shorter hours and a longer holiday was continued, 
matters being brought to a head on Saturday, when the men 
took a ballot to decide whether or not they would accept the 
conditions of the Corporation in view of the promise to consider 
their demands six months hence. The department were not 
unprepared for an unfavourable outcome of the ballot, and the 
following notice was posted in the various depots :—*‘ Any 
motorman or conductor failing to report for work on Saturday, 
12th inst., without reasonable excuse, will be held to have re- 
signed from the service." There are 5,331 employees in the 
Corporation Tramways Department, of whom 2,739 are motor- 
men and conductors, and not all of these are in the Union. As a 
matter of fact the men have very little cause for complaint. 
On joining the service the wage for the first six months is 24s. 
per week, which is then increased to 25s., and in the course of 
five years to a maximum of 33s. per week. In the case of the 
motormen there is a bonus of Is. per week for freedom from 
accident, and this bonus is earned by about 9595, whose maxi- 
mum weekly wage may be reckoned at 34s. The working week 
is 56 hours, and the men have five days' holidays, for which 
payman: is made. There is also a friendly society, partly con- 
tributed to by the men and partly by the Corporation, and 
among the benefits of this organisation are sick ailment, including 
medicine and medical attendance, and funeral payments are 
made on the death of a member or a member's wife—in the 
former case £20 being granted, and in the latter case £10. 

MorLEY.—The Board of Trade have confirmed the Morley 
Corporation, Light Railways Order, 1911, authorising the con- 
struction of Light Railways in the borough and parish of Morley, 
and amending the Morley and District Light Railways Order, 
1901. 


OVERSEAS. 


RvussiA.—The British Commercial Attaché for Russia (Mr. H 
Cooke) reports that the Imperial assent has been granted to a 
proposal by Mr. Ushkoff to form a share company for the con- 
struction, without guarantees from the Government, of an electric 
railway in the Crimea from Sevastopol via Yalta to Alushta, 
with a branch to Balaklava. The total length of line will be 126 
versts (about 84 miles). A printed pamphlet (in English) descrip- 
tive of Mr. Ushkoff’s project, and containing tnter alia a pre- 
liminary estimate for electrical equipment, estimate of cost of 
construction, etc., and a plan of the route, may be seen by 
British contractors and makers of electric railway material at the 
Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, London, E.C. 

SPAIN.—The ‘‘ Gaceta de madrid" contains notifications to 
the effect that: (1) The * Société Anonyme des Tramways de 
Barcelone " has applied to the Ministry of Fomento for a con- 
cession for the construction of an electric tramway in Barcelona, 
viz., from the Rambla de Cataluña to San Martin de Provensas, 
with & branch to the Barriada del Clot. (2) Àn application has 
been lodged with the Ministry of Fomento by Don Dámaso de 
Cárcamo y Ruiz for permission to build à secondary railway from 
Avila to Béjar, passing bv way of Piedrahita and Barco de Avila. 
The “ Gaceta " also notifies that Don Garcia de Pruneda has 
applied to the Ministry of Fomento for a concession for the con- 
struction and working of an electric tramway in Madrid, viz., 
from the Ventas del Espiritu Santo to the Plaza de Castelar, with 
& braach to Madrid Moderno. 

VENEZUELA.— The British Vice-Consul at Maracaibo (Mr. F. 
Schróder) states that there are openings at present for street 
works in the State of Trujillo, directed by the Federal Govern- 
ment, and for electric street railways in the town of Maracaibo. 
For the latter sundry offers have been presented to the muni- 
cipality of Maracaibo, but none has been approved so far. 


COMPANY MEETINGS AND REPORTS. 


DISTRICT RAILWAY. 


Lord George Hamilton, presiding at the half-vearly meeting 
of the Metropolitan District. Railway, observed that all who 
had read the accounts must admit that they were satisfactory 
not only in the realisation of profits for the half-year, but also in 


the prospect which they held out. The return from their capital 
expenditure, on the renovation and enlargement of stations, 
increased facilities for dealing with the growing traffic and in 
developing their surplus land had been both satisfactory and 
immediate, and it was the outcome of this judicious expenditure 
which had largely contributed to improve the company’s financial 
position. For the forthcoming half-year the board estimated an 
expenditure of £90,000 on capital aecount, including £51,000 
for new rolling stock, leaving a balance of £78,000 to be incurred 
in subsequent years. The half-year's working showed an advance 
of £27,124 in their gross receipts and an increase in passengers of 
4,359,000 over the number carried in the corresponding period 
of the last half-year. The Coronation festivities contributed to 
this increase, as did also the opening of the Earl's Court Exhibi- 
tion grounds. Quite independently, however, of the Coronation 
and the crowds it brought to London, their traffic showed a 
general and satisfactory increase. "The working expenses had 
advanced £9,410; this was due to improved and increased train 
Service, extensions, improvements in the rolling stock, and to 
the exceptional outlay due to the Coronation period. The per- 
centage of operating expenses to their gross receipts stood for 
the half-year at the ratio of 46:699,. The balance available for 
dividends was £82,991, showing an increase over the figures for 
the same period last year of £20,715. Tt was proposed to pav 
the full rates on the 4°, guaranteed stock, the third warrant for 
19$ in respect of the arrears on guaranteed stock, and a dividend 
on the first preference stock at the full rate of 44?5 per annum. 
Although sufficient had been earned during the half-year to pay 
a small dividend on the 5°, second preference stock, the directors 
did not recommend any distribution this half-year. The period 
had been an exceptional one, and the directors deemed it ad- 
visable to take advantage of that opportunity to strengthen the 
reserve funds. The outlook for the railway was bright. With the 
growth of their traflic they ought gradually to bring to more 
and more of their shareholders the benefit of a dividend. On 
the other hand, the location and environment of their enterprise 
were such that they would always be subject to keen and possibly 
to new forms of competition. 

With regard to the electrification of the East London Railway 
the proposal was that the Metropolitan Compary work a through 
service of trains (four per hour), and a close service of local 
trains to work between Shoreditch, Whitechapel and New Crosa, 
with convenient interchange arrangements provided at White- 
chapel, so that passengers can conveniently change from District 
trains to East London trains. The East London Railway Corn- 
pany is to enter int» an agreement to apply their proportion of 
the receipts, when exceeding the minimum of £30,000 per annum, 
to the payment of interest at 495 per annum on the outlay, s0 
far as the receipts may be sufficient for the purpose, any balance 
remaining unpaid at any half-year to accumulate at 4?5, and 
to be payable out of any future receipts above the minimum. 
Terms for the supply of electrical energy, which is to come 
from the Lots-road power house, have been agreed with the 
District Company. The practical result would be that the 
District Railway would not incur any serious additional liability, 
and, even if the lessee companies incurred additional liability, 
they would have to pay only 173°, of such liability. The nego- 
tiations with the Underground Electric Railways Company of 
London, Ltd., for the sale of the power house to the Joint 
Committee of London Electric Railway and the District Railway 
Companies has been successfully concluded, and the bargain 
was a fair one for all parties concerned. It is proposed that the 
Lots-road power house undertaking be transferred to the Joint 
Committee, which consists of three members of the Board of 
the District Company and three members of the Board of the 
London Electric Railway Company, and leased by the Joint 
Committee to the two companies as from January 1, 1912. 


NEW GENERAL TRACTION. 


Baron Emile B. d'Erlanger, presiding at the l5th annual 
general meeting of the New General Traction Company, Ltd., at 
the offices, 8, Crosby-square, E.C., said the dividends and 
interest received from sub-companies amounted to £22,656, 
against £19,482 in the previous vear. The difference is accounted 
for by the fact that the Coventry company paid 519, dividend, 
against 31°, in the previous year. Dividend from Norwich 
showed a decrease of £900; but, on the other hand, they received 
from the Philadelphia undertaking 49?,, instead of 395, which 
yielded £11,795, against £10,324. On the debit side of the profit 
and loss account the general expenses, salaries, etc., were £2,147, 
against £1,792, an increase of £355. Interest on loans, discounts, 
and commissions are again down by £219, being £2,276, against 
£2,495. Interest on debentures is practically the same as the 
previous year, viz., £12,239, against £12,420. The next item on 
the debit side of the profit and loss account is £1.634 Coventry 
construction account. This represents an amount paid to the 
Coventry company in respect of claims made under the last 
contract for the carrving out of constructional work for that 
company. The resulting balance shows a profit of £3,674 18s. 6d. 
for the year, compared with £500 19s. 4d. in the previous year. 
Since they met last a further £4.000 of 4°, prior debentures have 
been redeemed in accordance with the terms of the trust deed, 
and their liability under this-head now:;stands at £72,000. 
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The Corporation of Coventry gave notice last February of 
their intention to acquire the whole of the undertaking, but 
being unwilling to name a price the matter will be the subject of 
arbitration, the date of which is not yet fixed. 'The case and claim 
of the Coventry company are in course of preparation, and it 
would be premature to attempt to indicate the figures upon 
which that claim will be based. With regard to Norwich, owing 
partly to the fine weather and partly to the Royal visit and the 
Agricultural Show, in addition to the Coronation festivities 
there, the returns from that system show an improvement. The 
Douglas Southern Tramway yielded a dividend of 5°% on its 
preference shares for the year ended October, 1910, the same as 
in the preceding year. 


LONDON ELECTRIC RAILWAY. 

Lord George Hamilton, presiding at the half-yearly meeting 
of the London Electric Railway Company, said extensive 
alterations were being made at the Highgate Station on the 
Highgate-Hampstead line, the company having acquired 
further property to effect an entrance to the station from High- 
gate-hill. The London Electric Railway Act, which authorised 
the extension of the Bakerloo line to Paddington Station and 
the Hampstead-Highgate line from Charing Cross to the Em- 
bankment, received the Royal Assent or June 2. Tenders for 
the works on the new extensions had been rece'ved by the 
company ; the contract would be let within a few days, ana the 
work would be proceeded with continuously. During the half. 
year they had acld £150,000 of debenture stock, the proceeds of 
which would be used towards paying tho cost of these exten- 
sions. The escalator at Earl's Court should be completed very 
shortly. He thought that the figures and facts of the half-vear 
demonstrated the growing financial strength of their enterprise. 
and that, if care were exercised, it should become stronger and 
more remunerative year by year. The gross receipts were 
£392,817, an increase of £27,193 over the corresponding period 
last vear. 


DUBLIN AND LUCAN RAILWAY. 

The report of the Dublin and Lucan Electric Railway Company 
for the half-year ended June 30, 1911, shows that the gross 
receipts for the half-year from all sources amount to £3,455, 
à decrease of £6 on the corresponding period of 1910, whilst the 
expenditure has increased by £276, mainly in coal and repairs to 
plant. After providing for Debenture interest there is an available 
balance of £919, out of which the directors recommend the 
pavment of the usual half-vearly dividend on the 595 Preference 
shares, which will absorb £475 ; and that the balance of £444 be 
carried forward to next half-year. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER. 
The transfer books and register of members of this company 
will be closed from August 18 to 31, 1911 (both days inclusive), 
for the preparation of warrants for dividends payable the 31st 
inst. ` 
s 
WASTE HEAT AND GAS. 

The directors of the Waste Heat and Gas Electric Generating 
Stations, Ltd., have declared an interim dividend at the rate of 
5°, per annum in respect of the half-vear ending July 31, 1911, 
on the amount of the share capital called and paid up at that 
date; the dividend will be paid less income tax on August 31, 
1911, to the shareholders registered in the company's books on 
August 21, 1911. 


W. T. HENLEY'S TELEGRAPH WORKS. 

The directors of W. T. Henley's Telegraph Works Company, 
Ltd., have to-day declared an interim dividend on the Preference 
shares at the rate of 41? per annum, less income tax, and on 
the Ordinary shares at the rate of 1095 per annum, free of 
income tax, for the half-year ending June 30 last, both payable 
September 1. 


NEW COMPANIES. 

COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS 
AIRES, Lrp.—£1,000,000, in £1 shares: Electricians, electrical, 
water, gas and mechanical engineers, suppliers of electricity, 
galvanism, magnetism, and gas for light, heat, traction, mo.ive 
power, transmission of sound and otherwise, manufacturers of 
and dealers in cables, wires, lines, ecnnections, lamps, dynamos, 
generators, accumulators, gasometers, pipes and mains, railway, 
framway, omnibus, carriage, motor-car and van proprietors, 
transmitters of telephonic and telegraphic communications 
outside the United Kingdom, etc. The signatories are: W. 
Stewart Lane, 5, Galpins-road, Thornton Heath; J. Heattie, 
51, Christehurch-street, Chelsea; A. J. Culley, Friars House, 
New Broad-street, E.C.; A. E. Rowland, 5a, Hamfrith-road, 
Romford road, Stratford; R. C. Howley, 11, St. Annes-road 
Leytonstone; F. A. Kempfield, 564, Salisbury House, E.C. ; 
R. W. Worsley, 564, Salisbury House, E.C. (one share each). 
The directors are to establish an Advisory Board in Buenos 
Ayres for the supervision of the company’s affairs in the Argen- 
tine Republic. l 


THE ELECTRIC SIGN. 

That there is a fine future for the electric sign, so long 
at any rate as it is artistic, is a proposition which needs 
no demonstration. In this country even the churches do 
not disdain to use such striking indicators, and as the 
“ Electrical Review and Western Electrician " points out 
in an editorial, given skilled designing, there seems to be 
no field which cannot be utilized by electricity, provided 
the fundamental requirement of stating a message is met 
in a tasteful way, the sign and window lighting load is a 
business which tends to overlap the period of heaviest 
demand on the central station system, and for perhaps an 
hour or more in the evening is objectionable in its relation 
to the necessary investment in station capacity and dis- 
tribution equipment.  ''Every company," says this 
authority, “‘ must decide for itself how far it will cultivate 
lighting business which in part at least overlaps the time 
of maximum load, but it is worth remembering that modern 
generating machinery is built to withstand severe over- 
loads for one or two hours and usually 150 per cent. of the 
normal rating can be carried for such periods without 
difficulty. Recent studies of station performance under 
severe conditions tend to show that plant economy is far 
less affected by heavy overloads than by underloads. It 
is a fairly safe guess, therefore, that with modern turbo- 
alternator equipment, it will pay commercially to carry 
practically any load which can be handled for one or two 
hours, and this means that a large sign business can profit- 
ablv be cultivated in many cities, even though the resources 
of the plant may be a bit strained for an hour or two daily 
to carry the load steadily. There is always a tendency 
for the engineer to look at the technical side of questions 
of this kind without due regard to the problem of securing 
additional revenue; and hence it is desirable to realize 
again and again that additional gross earnings—so long 
as they can be had without interfering with the quality 
of the service—are more necessary to the ultimate success 
of a station than refinements of economy within the power 
house. This is à hard saying, but it is a true one, and without 
deprecating the value of efforts to cut down the cost of 
manufacture and distribution, the central station officer 
whose hand is on the executive wheel may well seek en- 
largement of gross income through sign and window lighting 
as vigorously as he may endeavour to reduce the cost of 
sending forth a limited output of energy. Electric sign 
development calls for a larger utilization of high efficiency 
lamps than has heretofore been evident. Permanent success 
in this direction implies the better selection of lamp sizes 
and spacing as well as.the adoption of filament types which 
enable the operating company to deliver the requisite 
amount of light with the least possible expenditure of 
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energy. 


BRAULIK’S BELLS AND ACCESSORIES. 

We are in receipt of the latest list—Secction B, 9th 
edition—of electric bells and accessories manufactured by 
Mr. G. Braulik. of 8, Lambeth Hill, Queen Vicotria-street, 
London, E.C. This is a quarto volume of 140 pages and 
shows & complete range of these lines with ample des- 
criptive matter, illustrations, diagrams of connections, etc. 
The catalogue deals with bells, buzzers, relavs, indicators, 
pushes, alarm contacts, switches, testing instruments, 
batteries, and line materials, all of which are handilv 
sectionised, while a detailed index facilitates reference to 
electric devices. The book should be of great value to 
contractors to whorn copies will be despatched on receipt 
of trade card. Mr. Braulik is also issuing an attractive 
series of leaflets and pamphlets descriptive of the “ Eclipse ”’ 
flame arc lamp, auto electric thermal flashes, “ Eclipse ” 
Collord-tungsten metal filament lamps, ‘ Eclipse " high- 
candle power lamps, fans and motors. An especially neat 
tvpe of fan, listed at the extremely low price of 18s. subject, 
is the ** Universal" lampholder fan, for adapting to the 
ordinary lampholder. This is contained in a compact 
nickel-plated case, with 7 in. diameter folding blades and 
detachable guard, so that it can be packed in a verv small 
compass, and 1s supplied either for bavonet cap or Edison 
screw holder, and the approx. weight (without stand) 1s 
22 ozs. The consumption is only 18 to 20 watts at 220 
volts, about the same as a 5 c.p. incandescent lamp. For 
converting these to either desk or bracket fan, a nickel- 
plated metal stand can be suppliedyat,a slight extra charge. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


WO WIOE!. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.G. 


APPOINTMENTS. 


Northampton Polgtechnic Instituto, 
St. John Street, London, E.C. 


The Governing Body invites applications for the following 
appointments :— 

1 JUNIOR DRAWING OFFICE ASSISTANT in the 
Mechanical Engineering Department ; commencing salary £100 
per annum. 


2. ASSISTANT JUNIOR DEMONSTRATOR in the Elec. 
trical Engineering and Applied Physics Department; com- 
mencing salary £80 per annum. 

The particulars of the conditions of appointment, duties, etc., 
with forms of application, can be obtained on application in 
writing to the undersigned, to whom ap^lications should be sent 
not later than 10 a.m. on Friday, September 1, 19011. 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


CONTRACTS OPEN. 
HOME. 


Lonpon.—The Commissioners of His Majesty's Works and 
Public Buildings invite tenders for three years’ supply of elec- 
trical accessories. See Officiel Notice in last week's issue. Prr- - 
ticulars from the Storekeeper, H.M. Office of Works Stores, 12, 
Lambeth Palece-road, S.E. August 18. 


Penp1.EBURY.—The Urban District Council invite tenders for 
the electric lighting of Cromwell-road School, now in course of 
erection. Particulars (£1 1s.) from the Architect, Mr. T. J. 
Bushell, John Dalton-street, Manchester. August 22. 


RuaBY.—The directors of the Rugby School Flectric Lighting 
Company, having arranged to take their electricity supply from | 
the Urban District Council, invite tenders for the purchase of 
a large quantity of generating plant all in good working order, 
which can be irspected on application to Mr. A. E. Donken, 
Iverley House, Rugby. For full details see Official Notice. 
Date, August 19. 


West Ham.—The County Borough Council invites tenders 
for the supply of (a) water-tube boilers, (b) coal-handling and 
discharging plant, (c) 5,000 kw. turbo alternator with cor.densing 
plant, (d) river service pipe work, (e) centrifugal pumps, and 
(f) 750 kw. converter (two-phase to direct-current). See Official 
Notice. Particulars from Mr. H. H. Couzens, Engineer and 
Manager, 84, Romford-rvad, Stratford. Date August 31. 


OVERSEAS. 


AUSTRALIA.—Terders will be received by the Deputy Post- 
master-Gencral, Melbourne, as follows :—(1) Up to September 26, 
for the supply of 30 miles of paper insulated, lead covered 
telephone cable (Schedule No. 567). (2) Up to September 26, 
for the supply of various telephone meterial (Schedule No. 569.) 
Tenders will be received at the office of the Deputy Postmaster- 
General, Sydnev, up to 2.30 p.m. on August 16, for the supply 
of 150 mechanical registers (Schedule No. 120). A deposit of 
595 on the first £1,000, ard of 24°49 on the amount above that 
sum, is required with eech terder. Local representation is 
recessarv. For copies of the specificetions and forms of tender, 
application should be mede to the High Commissioner in London 


for the Commonwealth of Australia, 72, Victoria-street, S.W., | 


where also preliminary deposits mey be paid. Copies of the 
specifications may be seen by British makers at the Commercial 
Intelligence Branch of the Board of ‘Trade, 73, Basinghall-street, 
London. E.C. It will be observed that the time for the receipt 
of tenders in the last case will not permit of their being despatched 
by post, and this intimation will therefore only be of use to 
those firms having agents in Australia who ean be instructed by 
cable. 


AusTRIA-HvNGAnY.— Tenders are invited by the municipal 
authorities of that place for the supply and erection of the 
machinery for an electric power plant with a capacity of 10,000 
kw. Tenders will be received up to September 30, at “ Budapest 
fóváros tanácsa Elnöki ügyossztályának, c/o Dr. János Buzáth, 
IV. Városhaz utcza 16, II. 1," Budapest, whence detailed par- 
ticulars may be obtained. 


AUSTRALIA.—Tenders will be received by the Deputy Post- 
master-General, Melbourne, up to October 3, for the supply of 
42 miles of paper-insulated lead-covered telephone cable 
(Schedule No. 568). A deposit of 5°% on the first £1,000, and 
of 2195 on the amount above that sum, is required with each 
terder. Local representation is necessary. For copies of the 
specification and form of tender, application should be made 
to the High Commissioner in London for the Commonvwealth 
of Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. A copy of the specification may be seea 
by British makers at the Commercial Intelligence Branch of 
the Board of ‘Trade, 73, Basinghall-street, London, E.C. 


MrrLBOURNE.—-Tenders will be received at the office of the 
Deputy Postmaster-General, Melbourne, up to September 5, 
for the supply of (1) 10,000 telephone protectors (Schedule 
No. 517), and (2) sundries—-leather bags, belts, clips, ebonite, 
lacquer, tape, washers, webbing, etc. (Schedule No. 519). A 
deposit cf 5°% on the first £1,000, and of 2195 on the amount 
above that sum, is required with each tender. Local representa- 
tion is necessary. For copies of the specifications and forms 
of tender, application should be made to the High Commissioner 
in London for the Commonwealth of Australia, 72, Victoria- 
strect, S.W., where also preliminary deposits may be paid. 


Roumanra.—With reference to the notice relative to a 
concession for the supply of electric light and power to the 
inhabitants of Calarshi, the ‘‘ Monitor Oficial" notifies that 
as no award has been made in respect of this contract, tenders are 
again invited, and will be opened on August 29. Tenders, 
which must be accompanied by a deposit of 12,000 lei (£480), 
should be addressed to the ‘‘ Conseil Municipal," Calarshi. 


Rvssi4.— Tenders are invited by the municipal authorities of 
Ssysran for the construction of an electric tramway and an 
electric lighting system. Tenders, for both undertakings or 
for the lighting system only, will be received at ' Gorodskaya 
Uprava,” Ssysran, up to October 14. 


TENDERS ACCEPTED. 
HOME. | 


Baxaor.—100 kw. Diesel engine and dynamo for the Council's 
Electricity Works: The Diesel Engine Company, Ltd., £1,639. 

Borpon Camre Evectriciry SuPPLy.—Messrs Willans & 
Robinson, Ltd., Rugby, have received an order from the War 
Office for three Willans-Diesel direct-current generating sets to 
the specification of Messrs. Kennedy & Jenkin. 

DunpDaALK.—Plant, etc., for Urban District Council's Elec- 
tricity Works: Generating plant : Messrs. Mirrlees, Beckerton 
& Day, Stockport ; balancer and booster: the British Westing- 
house Electrical and Manufacturing Company, Ltd.; switch- 
board: Messrs. Brook, Hurat & Company; storage battery : 
the Sandycroft Foundry Company, Ltd.; mains: Messrs. 
Siemens; meters, 16 amp. and upwards: Messrs. Ferranti, 
Ltd.; meters, 3 and 5 amp.: the Bastian Meter Company, 
Ltd. ; travelling crane: Messrs. Vaughan Bros., Manchester. 

HovsstLow.—sSupply of metal filament lamps to 400 street 
lamp posts with maintenance for 12 months: Messrs. Krupka 
& Jacoby (Graetzin Lamps). 

HUDDERSFIELD.— l'en new cars for Council'a tramway under- 
taking: bodies: the United Electric Car Company, Ltd. ; 
electrical equipment: Messrs. Dick, Kerr & Company, Ltd. 

King’s NogToN.—Laving of new mains for Urban District 
Council: Messrs. Callenders Cable and Construction Company, 
Ltd. 

LIVERPOoL.—Cable for the Mersey Docks and Harbour Board : 
Messrs. Edison & Swan Company, Ltd., the India Rubber, 
Gatta Percha and Telegraph Works Company, Ltd. 
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INSULATING VARNISHES 
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RETAIN THEIR EFFICIENCY UNDER 


SEVERE WORKING 


CONDITIONS. 


Have a Talk with us about your Insulation Troubles at our Stand at 
the Electrical Exhibition, Olympia, next September and October. 


(STAND NO. 142). 


WE THINK WE CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPLE 
OFFER IS BEING MADE. :: $ 


FARADAY HOUSE. 


ESTABLISHED 1889. 
(Preprieters: The Syndicate ef Eleetrical Engineers, Ltd.) 


IRON & STEEL TESTS 


Tests of every kind of Electrical Machinery 

and Instrument, and all Apparatus and 

Materials used by the Electrical and Allied 
fndosirici- 


Scale of fees will be sent on application to the 
Secre ary. 
THE BLECTRICAL STANDARDIZING 
AND TESTING INSTITUTION. 
62-70, Southampton Row, London, W.C. 


Te/lebhone No.: Te'ee. Address: 
9999 Central. t Standardizing, London.' 


FARADAY HOUSE. 
BLAKE & INSULATING STAPLES 


Write for Samples and Prices. 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, E.O. 


MANCHESTER. —T welve months’ supply of service cables for 
electricitv department : the Union Cable Company, Ltd., £1,185. 

SUNDERLAND.—Supply of cables for the Council's Electricity 
Department: 440 yards 19/20 and 220 yards 19/16: Messrs. 
W. T. Henley's Telegraph Works, Ltd. ; 220 yards 19/18: the 
British Insulated and Helsby Cables, Ltd. 

TU NBRIDGE WELLS.—Supply of cables for Council's Electricity 
Department: the Western Electric Company, Ltd. 


OVERSEAS. 


AUCSTRALIA.— The Balmain Electric Light and Power Supply 
Companv, Ltd., have placed an order with Messrs. Willans & 
Robinson, Ltd., Rugby. for à 500 kw. Willans Impulse disc and 
drum mixed-pressure steam turbine coupled to a General 
Electric alternator and exciter. 'The turbine will exhaust into 
a vacuum-augmentor surface condensing plant which Willans 
& Robinson, Ltd., will also supply. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


Barrow : The Devonshire Dock Saw Mills, which have been 
acquired by Messrs. Burt, Boulton & Haywood, of London, are 
to be supplied with current from the Corporation mains, which 
are to be extended at a cost of about £900. A mechanical stoker 
is to be installed at a cost of £200. 

Bispham: The Urban District Council has received sanction 
to its application to borrow £10,800 for the electric lighting 
scheme. j 

Bolton : The Town Council proposes to extend its electricity 
undertaking at a cost of £20,000. 

Burnley : The Local Government Board has sanctioned the 
application of the Council for an expenditure of £8.550 on 
additional plant at the electricity works. 


MAJOR & CO., LIMITED, 
SCULCOATES, HULL. 


VULCANITE 


ALL SPECIAL ARTICLES QUOTED 
FOR ON RECEIPT OF SAMPLE, 
SKETCH, OR SPECIFICATION. 


F.CARSON & EVANS, 
j3^Fenchurch Buildings, LONDON, E.C. 


EBONITE 


Chester: If Mr. A. C. Hurtzig reports favourably on the 
proposed hydro-electric scheme at Dee Mills, application will 
ij made for sanction to a loan of £10,000 for the necessary 
plant. 

Hanley: The County Borough Council has received the 
sanction of the Local Government Board for an expenditure of 
£13,000 for cables. 

Liverpool: The Corporation has received sanction to its 
application fcr borrowing £25,000 for extension of electricity 
mains. 

Loughborough: The Town Council will expend £2,200 on 
extensions to the electricity works. l 

Wednesbary : The expenditure of £330 is contemplated for 
extensions to mains. 

Wolverhampton: An expenditure of £11,000 is proposed on 
extensions to the electricity undertaking. 


M nufacturers : — 


NEW SEIMENS SCHUCKERT DEBENTURES. 


When the Guillaume-Lahmeyer concern was amalga- 
mated with the A.E.G., in September, 1910, a step re- 
garded as a move in opposition to the Siemens Schuckert 
Werke, the latter firm had to devise a counter-scheme. To 
begin with it was obvious that an increase of business was 
required if this powerful new rivalry was to be met, and 
there were two ways of securing this. One was for the 
Siemens Works to follow the Felten & Guilleaume example . 
and to form a combine. With this end in view it was first 
proposed to join hands with the Bergmann Elektrizitats- 
werke A.G. But this proposal came to nought. Therefore, 
the Siemens Werke have considered it advisable to issue 
30 million marks of 44% debenture bonds repayable at 
395 premium under the auspices of the Deutsche Bank, 
Berlin, and the Bayerische Vereinsbank, of Munich. With 
regard to the advance of 30 million marks made by these 
banks in December, 1910, it is agreed between them and 
the Siemens Schuckertwerke that it shall be converted 
into an irredeemable 64% loan, priority being given, how- 
ever, to the other Siemens Schuckert creditors. 

At Kitzbuhel, in the Tvrol, a large steel works is about 
to be erected. This will be worked by 7,500 h.p. from 
electric motors, which will receive their power from tur- 
bines driven by the river Ache. The firm of Jaquet and 
Reutel, of Salzburg, has the arrangements in hand. 
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ELECTRICITY AT HOUNSLOW. 


The Chairman of the Electricity Committee of the Heston 
and Isleworth District Council (Mr. George Gentry) and the 
Electrical Engineer (Mr. Percy E. Rycroft) have once more 
adopted the novel course of addressing their customers by 
means of a letter published in the local Press. In the course 


of this letter they observe : 

A year ago you gave us the benefit of your columns to address 
our consumers and the general public on the advantages of 
electricity for lighting. heating and power purposes, and also to 
make certain propositions to them on behalf of the electricity 
department. We then asked the non-consuming public to come 
to our support, and promised that as soon as their consumption 
increased by 100,000 units we would reduce our charges for 
lighting purposes by a penny per unit. The public have rallied 
loyally to our support. We have increased the number of our 
consumers from 698 to 807, or 15°,,, while our output in units 
has increased by well over 10,000 per month. With such a 
response we were not idle, and within rix months of our promise, 
viz., on April 1, 1911, we were so assured of our success that we 
reduced the price of current by à penny per unit to a flat rate for 
lighting of 4d. This is, therefore, a shining example of what co- 
operation between the consumer and the supply authority can do. 
Our charges are now the lowest in Middlesex, and the supply 
takes first place for quality and reliability. We are, however, not 
resting on our laurels. It is our desire to make the cost of elec- 
tricity in this district cheaper and cheaper still, and it can be 
done, as it has been done before, by loyal co-operation between 
our consumers and ourselves. No one can doubt that it is far 
more healthy to use electric light than it is to adopt any other 
form of illumination. It is beyond dispute that no other light can 
compare with electricity for convenience and cleanliness. There 
is no question that it is the only light for artistic illumination and 
decorative effect. Then again, when once the current is in the 
house there are scores of little comforts pos:ible which cannot be 
obtained in any other way. Let us give a few examples. During 
this hot weather we have had a number of cases where some 
method of cooling a sick person's room became absolutely 
imperative. In a house not fitted with electric light the doctor 
was at his wits end to attain his object. In another house where 
electric light was used, the solution became obvious and instan- 
taneous. An electric fan was obtained—the cost is comparatively 
trifling—and in a few seconds after attachment to the lamp- 
holder a cool refreshing breeze pervaded the sick room. The 
little electric fan goes on doing its work of mercy silently, power- 
fully and efficiently hour after hour all through the sunny day, 
all through the sultry night, without pause, without attention, 
for less than a penny a day, and perhaps it means the saving of 
a life. When one is ill, such an apparatus is almost worth its 
weight in gold, but even if we are not ill, there is no need to live 
in discomfort during the hot weather, when for the sake of a 
penny or two per week an electric fan can be kept going almost 
constantly. This is only one example of the many contrivances 
which can be put to work where electricity is installed in a house. 
Here is another: Ironing very often has to be done whether it is 
90? in the shade or 10? below zero, but no matter how hot the 
weather, ironing can be done with an electric iron in perfect 
comfort. All the heat is in the iron. There is no running back- 
wards and forwards to a hot stove. You cannot appreciate the 
full advantage of the electric iron until you use one. We appre- 
ciate this point, and are therefore pr^pared to loan an electric 
iron for several weeks to any consumer wio makes application to 
us. We know quite well that after you have once used it you will 
never go back to the old way again. Tnen there is the electric 
kettle. How practical. how adaptable it is. It can be used 
anywhere, any time. wherever the electric light is installed. It 
is ideal for tea in the garden during the summer weather. No 
mess, no dirt, no smell. Just a little electric wire leading from 
the nearest room, slung across the trees or wherever you want 
it. An actual incident which was observed quite recently will 
illustrate the usefulness of the little electric kettle. During the 
great aeroplane tlight from Brooklands to Hendon “ roof parties "' 
became quite common, and whole families could be seen more or 
less comfortably installed on the top of their houses in order to 
obtain a good view of the flying machines. The day was hot. and 
the airmen were long in coming. The afternoon wore on, but the 
spectators hardly dare leave their perches for fear of missing the 
flight. * How I am longing for a cup of tea," said one of the 
party, without any idea that the wish could be gratified, when, 
like & fairy prince, the owner of the house produced an electric 
kettle. A flexible wire was attached to the nearest lamp holder 
in the room below: in a few minutes the water was boiling, the 
tea was made, and drunk on the top of the roof in perfect comfort. 
Never, said the watchers, had a cup of tea tasted so good. Space 
forbids us from referring to a tithe of the little comforts possible 
where electricity is used. You who have the electric light installed 
can probably tell us of many uses to which you have applied it. 
Why not write and do so ? You have the comfort, convenience 
and cleanliness which you know by experience the electric light 
can give you, but why not spare a thought for your neighbour, 
who is perhaps still unaware of all the benefits which electric light 


can give him. Why not do him a good turn by bringing a good 
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thing to his notice. Why not do yours?lf a good tura by inducing 
him to become & customer of the electricity department. Every 
new customer you get for us brings you still nearer to a further 
reduction in price. We are now th? cheapest in Middlesex. There 
is no reason why we should not soon be the cheap2st in England 
if the inhabitants only rally to our support. The more current 
we make the cheaper we can afford to sell it. We have shown you 
what co-operation has already done, but we can do much bigger 
things yet. Induce your friend: and neighbours, therefore, to 
instal the light ; help to boom your ow. clectrical und?rtaking. 
help your neighbours to obtain healthier, and, therefore, happier 
homes ; help yourselves by expanding our buainess, to obtain a. 
still lower price for electricity than you are now paving, and 
finally : help us—to help you. 


ELECTROLYTIC HYDROGEN AND OXYGEN 
GENERATORS. 


In order to produce the hest results in welding or cutting 
with an oxy-acetvlene or oxy-hydrogen torch it is essential 
that the purest gases should be used. Oxygen which con- 
tains the least impurities is the most efficient and econom- 
ical as if it contains anv appreciable amount of inert 
gases, such as nitrogen or chlorine, the efficiencv of the 
flame produced by the torch is very much reduced. The 
International Oxygen Company, Newark, N.J., is now 
building electrolytic oxygen and hvdrogen generators 
which produce these two gases free from all impurities. 
These generators are made in units and from five to ten 
units are operated together. The construction of the 
generators 1s very simple. An iron tank serves as the 
negative pole of the electrolvtic cell. From the cover of 
this tank are suspended a hvdraulic joint and a perforated 
iron tank, which forms the positive pole. An asbestos 
sack suspended from the hydraulic joint surrounds the 
perforated or positive electrode and divides the tank into 
two annular compartments. A solution of distilled water 
containing a small quantity of an inert alkali to increase 
its electrical conductivity is poured into the tank through 
a hole in the top and fills the tank and the hydraulic joint. 

When a current of electricitv is passed through the 
generator the water is decomposed into its constituent 
gases, hvdrogen two parts and oxygen one part. The 
oxvgen forms on the inner or positive electrode and the 
hydrogen on the outer or negative electrode. The two 
gases are thus produced in separate compartments formed 
by the asbestos sack, and they are absolutely pure and 
unmixed. The hydraulic joint or water seal is an effective 
safety device and prevents the accumulation of any 
dangerous pressure in either compartment of the generator. 
The gases as they form bubble up through the liquid 
electrolyte and are drawn off at the top of the tank. Two 
glass lanterns filled with water are attached to the top 
of the tank and the gases bubble through these before 
passing to the off-take pipes. By this means the action 
of the generator may be ascertained at all times. No 
expert supervision or manipulation is required for these 
generators. It is only necessary to add daily sufficient 
distilled water to make up for the quantity decomposed. 
The generator may be operated continuously or inter- 
mittently as desired. Each unit requires a current of about 
2 volts and from 300 amps. to 400 amps. One kw. hour 
will produce about 3 cubic ft. of oxvgen and 6 cubic ft. 
of hydrogen. One generator with a current. of 350 amps. 
will produce 65 cubic ft. of oxygen and 130 cubic ft. of 
hvdrogen per day. One gallon of distilled water is required 
for 100 cubic ft. of oxvgen and 200 cubic ft. of hydrogen. 
À group of 10 generators will supply sufficient gas to operate 
from four to six cutting or welding torches. For groups 
of this size a low-voltage motor-generator is used to supply 
the current required. It is necessary, of course, to compress 
both gases for use in the torches. 


The Derome Standard Pulley Block and Crane Manu- 
facturing Company, Ltd., of 78, Southwark-street. London, 
E.C., have just issued booklet No. 77, giving illustrations 
and full details of their pulley blocks, travelling cranes, 
runways, etc. The Derome Company are specialists in 
transportation machinery and lifting tackle, and make a 
point of supplying their pulley blocks on trial free of charge, 
and they give a broad and positive guarantee with all 
their goods. Copies of the list, which is very attractively 
printed, will be supplied on request. 
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SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Simplex Small Motors. 

We illustrate herewith a geared motor, one of a large 
range of small motors specially manufactured by Messrs. 
Simplex Conduits, Limited, of Garrison-lane, Birmingham, 
to meet the requirements of manufacturers. The new 
list of fans and small motors, polishing devices, small 
dynamos, starters, rheostats, shunt regulators, etc., from 
which our illustration is taken is Section V., copies of which 
will be furnished on request, and it would seem to be one 


of the most complete yet published dealing with these 
special lines. It contains details of numerous new 
devices and improved types of polishing motors, motors 
with peda! base, and motors with vertical spindles. They 
are also now supplying motors for driving looms and 
gramophone motors, and also fit gearing to various types 
of small motors where it is required to reduce the speed. 
The catalogue gives full particulars as to connections, 
dimensions, weights, and prices. 


The Vibragraph. 

Details are to hand from Messrs. Siemens Bros & Com- 
pany, of Caxton House, Westminster, of what it is claimed 
is the first practical instrument yet produced for measuring 
and recording vibration in definite units. This instrument, 
which is called the Vibragraph, is illustrated herewith. 
The complete instrument which is here shown with side and 
lamp cover removed, showing the path of the beam of 
light, is, on its case, 13 in. long by 9$ by 8} in., and as it 


weighs only 24 lb. it is easily portable. | 
is provided with a floating mirror, pivoted in order to 
avoid lateral movement, and the mercury ripples caused 
by vibration result in an angular movement of the mirror. 
The beam of light emanating from the small glow lamp, 
and reflected by the mirror, will, therefore, record on the 
photographic paper a straight line if the vibration is in 
one plane only, or a complex figure if the vibration be in 


A mercury cup | 


planes at different angles, such as is nearly always the 
case in actual practice. When no records are required, 
the photographic paper can be replaced by a screen, thus 
permitting di direct visual observations. Each mercury 
cup has its own constants, and three different cups are 
usually supplied with the instrument so as to make the 
Vibragraph suitable for recording strong (say 0:3 m/m), 
medium (say 0-08 m/m), and small (say 0:02 m/m) vibra- 
tions. A set of calibration curves is supplied with each 
cup, which permit of the determination from the photo- 
graphic record of the actual movement of the vibrating 
body in fractions of inches of millimeters. The mercury 
cups, although so highly sensitive, require no special 
precaution in transport ; they may be tilted and turned 
upside-down without detrimental effect. The apparatus 
has been put to practical tests for over 18 months with 
most satisfactory results, and the tests that have been 
carried out include some for leading engineering firms in 
connection with high-speed turbo work; for two large 
municipal electricity supply undertakings in connection with 
litigation in respect of alleged nuisance through transmitted 
vibration of the central station. | 


A Test for Osrams. 

The illustration herewith has been 
reproduced from an untouched 
photograph of a lamp sent to the 
General] Electric Company by 
Messrs. Rawlings & Company, of 
303, High-street, Lee, Kent. This 
lamp has for some considerable time 
been burning in a private garage 
in Kent, and last week it was 
struck by the rear part of a car 
backing into the garage. Itis of 
interest to record that the only 
damage done to the lamp was the 
indentation of the cap shown in 
the picture, the filament, after 
the collision, being found to be 
absolutely intact. 


Simplex Specialities. 

Messrs. Simplex Conduits, Ltd., of Garrison-lane, Bir- 
mingham, have just issued a new series of illustrated cards 
dealing with fuse wire, enclosed fuses, and fuse repairing 
outfits ; Simplex holophone glassware ; electric fans ; the 
Simplex  '' Helptophone" telephone holder; and 
“ Spookie " shades. These latter are now made in a large 


number of attractive new dcsiens, and Messrs. Simplex 
Conduits have been appointed sole selling agents for these 
shades for Great Britain, the continent, the British Empire, 
and the Argentine. We illustrate herewith the *' Simplex ” 
porthole fan, which is made in all sizes from 10 in. to 24 
in. diameter. 
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Technical Classes. 


Imperial Golloge of Scienco and 
Technology. 


CITY AND QUILDS (ENGINEERING) COLLEGE. 
Exhibition-road, London, S.W. 


The City and Guilds (Engineering) College, formerly 
known as the Central Technical College of the City and 
Guilds of London Institute, forms the Engineering Section 
of the Imperial College of Science and Technology. It is 
administered by a Delegacy representing the Imperial 
College, the City and Guilds Institute, and the Goldsmiths’ 
Company. It it also a School of the University of London 
in the Faculty of Engineering. 

The courses of instruction in Civil and Mechanical En- 
gineering are conducted by or under the supervision of 
Professor W. E. Dalby, M.A., B.Sc., M.Inst.C.E., Dean of 
the College, and those in Electrical Engineering by or under 
the supervision of Professor T. Mather, Wh.Sch., F.R.S. 
They fall mainly under one of the following heads :— j 

(a) Diploma Courses for the Associateship of the City 
and Guilds Institute in Civil and Mechanical Engineering 
and in Electrical Engineering. For admission to these 
Courses candidates are required to pass the entrance or 
matriculation examination of the College held in Septem- 
ber (application to be made not later than the first Mon- 
day); orto have passed the matriculation of the Univer- 
sity of London in certain subjects. The courses of study 
corner a period of three years. Fees, £38 per Session 
payable in advance. 
(b) Special or partial Courses for a limited number of 
students whose knowledge and experience enable them to 
engage in Research work or to omit part of the régular 
Diploma courses. 

(c) Advanced Specialized Courses for post-graduate and 
other duly qualified students. These Courses form a - 
suitable fourth-year course for those who have taken a ` 
Diploma course. Fees for each course for the full Session | 
£22. The following will be conducted during the Session 
1911-12 :— 

Railway Engineering, including Locomotive Machinery, 
Railway Organization, Signalling Electric Traction, 
Bridge Design, and Permanent Way. 

Structural Engineering, including Dock and Harbour 

Work, and structural steel work. 

Design and construction of Electrical Machinery. 

For Prospectus of the College, including full particular, 
of the Entrance Examination and Courses of Instruction, 
Scholarships, and Fees, apply to the Secretary, City and 
Guilds (Engineering) College, Exhibition-road, S.W. 


By order of the Delegacy | 


—————— ————————————————————————ss—Ü 


NORTHAMPTON POLYTECHNIC INSTITUTE. 
ST. JOHN STREET, LONDON, E.C. 


Srssion 1911-12. 
MECHANICAL AND ELECTRICAL ENCINEERINC. 
FULL DAY COURSES in the Theory and Practice of the 
above subjects will commence on Monday, October 2, 1911. The 


Courses in Mechanical Engineering give a thorough grounding | 


in Engineering work, and in the third and fourth years include 
specialisation in various directions, such as Automobile and 
Acronautical Engineering. In Electrical Engineering with similar 
grounding the specialisation is in the direction either of Heavy 
Electrical Engineering or of Telegraphy and Telephony, including 
Radio-Telegraphy. 

ENTRANCE EXAMINATIONS will be held on Wednesday 
and Thursday. September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether ; they 


| CHEMISTRY 


| 


also prepare for the degree of B.Sc., in Engineering at the 
University of London. Fees for either of these courses £15, or 


£ll per annum. 
TECHNICAL OPTICS. 

Full and partial day courses, practical and theoretical, in 
Technical Optics will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and are well adapted to those seeking a career in this 
department of Applied Science. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 
subjects referred to above. 

Full particulars can be obtained on application at the office of 
the Polytechnic, or to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


City & Guilds Technical College, Finsbury. 


(LEONARD STREET, CITY ROAD). 


A College for the scientific training of students who are 
preparing to become electrical cr mechanival engineers, or 
chemists; and for engineering pupils who desire to supplement 
their practical training by a two years’ course of instruction 
in the principles of engineering science. The inatruction is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 

The College does not prepare students to pass external 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English ; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
& period of two years, and those in Chemistry threo years. 
There are arrangements also for three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 

PROFESSORS : 
ELECTRICAL ENGINEERING 


AND Prysics: Silvanus P. Thompson, D.Sc., 
F.R.S. (Principal of the 
College). 
MECHANICAL ENGINEERING 
AND MaTHEMATICS: E. G. Coker, M.A., D.Sc., 


M. Inst. M. E. 
.. Raphael Meldola, D.Sc., F.R.S.. 
F.I.C. 
City and Guilds of London Institute, 
Gresham College, 
Basinghall-street, E.C. 


Tho Glasyew and West of Scotland Tochnical 
College, Glasgow. 


SESSION 1911-12. 


The Diploma of the College is granted in the following Depart- 
ments :—Civil Engineering, Mechanical Engineering, Electrical 
Enginecring, Mining, Naval Architecture, Chemistry, Metallurgy, 
Mathematics and Physics, Building, Textile Manufacture? 

The Courses of Study for the Diploma usually extend over 
three sessions. The average fee per session is £12 12s. Holders 
of the Diploma are eligible for the Degree of B.Sc. in Engineering 
of the University of Glasgow after attendance for at least one 
session upon prescribed University Classes. In conjunction with 
the Glasgow School of Art a Course for a Joint Diploma in 
Architecture has been arranged. 

New and well.equipped laboratories have been provided in 


the Departments of Physics, Chemistry, Technical Chemistry, 


Dyeing, Metallurgy, Mechanics, Motive Power Engincering, 
Electrical Engineering. Mining, Textile Manufacture, Biology, 
Bacteriology and Navigation ; facilities for research are afforded. 

The Preliminary Examination for candidates for the Diploma 
begins on September 18; names of candidates must be sent 
in not later than September 1. Day Classes begin September 
26; Evening Classes, September 21. 

Calendar (price by post Is. 4d.) and Prospectuses (gratis) will 


, be sent on application to the Director. 
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Technical Classes. 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLEGE, NEWCASTLE-UPON-TYNE. 


PRINCIPAL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 

F. H. PRUEN, M.A,, Secretary. 


Armstrong College, Newcastle-upon-Tyne. 


The Sir John Cass Technical ‘institute, 


JEWRY STREET, ALDGATE, E.C. 


PRiNCIPAL:— CHanLES A. Keane, D.Sc., Pa.D., F.I.C. 


The following Special Courses of Instruction will be given during 
the Autumn and Lent Terms, 1911-12, 


ENGINEERING METALS AND ALLOYS. 


BY 


WESLEY J. LAMBERT, Assoc.Inst.C.E. 
(Chief Metallurgist, Royal Gun Factory, Woolwich Arsenal). 


A course of 24 Lectures followed by suitable practical work, 
commencing Thursday, October 5, 1911. 


LIQUID, GASEOUS AND SOLID FUEL. 


BY 
J. S. BRAME 
(Lecturer on Chemistry at the Royal Naval College, Greenwich). 


A course of 20 Lectures, Monday evenings, 


7 to 8, commencing 
Monday, October 16, 1911. 


These Courses of Instruction are arranged to meet the require- 
ments of those engaged in Ohemical and Engineering Works, 
or who are concerned with the use of Fuel as a motive power. 


Detailed syllabus of the Courses may be had upon application at 
the oflice of the institute, or by letter to the Principal. 


—— P o7 A lU! ( ("t A 


THE UNIVERSITY OF LEEDS. 


DEPARTMENTS OF ELECTRICAL, CIVIL, MECHANICAL 
AND MINING ENCINEERING, AND COAL CAS, FUEL 


AND METALLURCY. 


The work of these Departments is carried on in separate 
blocks] of buildings specially equipped for systematic 
instruction. Prospectus may be had free on application 
from the Registrar. 


THE NEXT SESSION BEGINS ON OCTOBER 3rd, 


on which day the ENTRANCE EXAMINATION will be 
held at 10 a.m. and 2 p.m. 


| 


Borough Polytechnic Instituie, 
Borough Road, $.E. 


(Five minutes hy car from London, Southwark, Blackfriars, 
Waterloo and Westminster Bridges.) 


RE-OPENS SEPTEMBER 25, 1911. 


ELECTROTECHNICS. 


Head of Department : John Henderson, D.Sc., F.R.S.E 
A.M.I.E.E. 


GENERAL PRINCIPLES (for Beginners) Fee 


10s. 

Second Year TECHNICAL APPLICATIONS, including Elec- 
trical Design. Fee 12s. 6d. 

Third Year CONTINUOUS CURRENT WORK: _Instru- 

ments, Testing Dynamos and Motors. Fee 15s. 

Fourth Year ALTERNATING CURRENT WORK: Principles 
and Theory, Measurements, Alternators, Motors, 
Transformers, Single and Polyphase Work. 
Fee 15s. 


ELECTRIC WIREMEN'S WORK. 

First Year: Fee 12s. 6d. Second Year: Fee 15s. Third Year: 
Fee 17s. 6d. 

ErECTRICAL DESIGN AND WORKSHOP DRAWING : — Elementary ; 
Fee 5s.; Advanced: Fee 7s. 6d. 


For further particulars and detailed Syllabus of each Course 
see Prospectus. 


First Year 


C. T. MILLIS, Principal. 


TECHNICAL BOOK DEPARTMENT. 


rI\HE THEORY AND PRACTICE OF ELECTRIC WIRING. 
An elementary book dealing with the principles of Wiring 

for Students and Wiremen generallv. By W. S. Ibbetson, B.Sc., 
A.M.L E.E. Chief Assistant, Electrical Engineering Department, 
L.C.C., School of Engineering and Navigation, Poplar, E. With 
119 illustrations, 366 pages, Cr. 8vo ; 5s. (416) 
LECTRIC WIRING.. A Primer for the use of Wiremen 
and Students. By W. C. Clinton, B.Sc. (Lond.). New (4th) 
Edition, revised and enlarged. Written with particular reference 
to the requirements of the Examinations of the City and Guilds 
of London Institute Examination. 2s. (K189) 
(LECTRIC WIRING, FITTINGS, SWITCHES, AND 


LAMPS. By W. Perren Maycock. Fourth edition. 6s. 
(1284) 
LECTRIC WIRING DIAGRAMS. Illustrating Circuit 


Connections for Supply Mains, Distribution Board 
Transformers, Lamps, Heaters, Motors, Bells, Private Generating 
Plant, &c., &c. With brief explanation of the diagrams. By W. 
Perren Maycock, M.I.E.E. With 246 illustrations. 2s. 6d. net. 

(1285) 

LECTRIC MOTORS: Their Action, Control and Appli- 
cation. By Francis B. Crocker, E.M., Ph. D., Professor of 
Electrical Engineering, Columbia University; Past Pres. 
A.LE.E.; Mem. British Inst. E.E.; and Morton Arendt, E.E., 
Assistant Professor of Electrical Engineering, Columbia Uni- 
versity; Mem. A.LE.E. 297 pages,. with 158 illustrations. 
Medium 8vo., cloth. 10s. 6d. net. (336) 
JUPE POWER CONDUCTORS. By Wm. A. Del Mar, 

A.C.G.I., Assoc. Member A.I.E.E., Assoc. I.E.E. Large 
crown 8vo, cloth. 336 pages, with numerous illustrations. 
9s. net. (337) 
(o ou FOR ELECTRICAL DISTRIBUTION, their 

Materials and Manufacture. The Calculation of Circuits, 
Pole-line Construction, Underground Working, and other Uses. 
By F. A. C. Perrine, A.M., D.Sc., Member American Inst. E. E. 
Second Edition, revised. Medium 8vo, 300 pages, fully illustrated. 
15s. net. (338) 

YNAMO MANAGEMENT. A handybook of Theory and 

Practice. For the use of Mechanics, Engineers, Students, 
and others in charge of Dynamos. By G. W. Lummis-Paterson, 
electrical engineer. Fourth edition, revised and enlarged. 
300 pages, with 117 illustrations. Crown 8vo, cloth. 4s. 6d. net. 


(343) 

YNAMO, MOTOR AND SWITCHBOARD CIRCUITS 
FOR ELECTRICAL ENGINEERS. A practical book 
dealing with the subject of Direct, Alternating and Polyphase 
Currents. By Wm. R. Bowker, Consulting Electrical and Street 
Railway Engineer, Prof. of Physics in the University of Southern 
California. Second Edition, revised. Medium, 8vo, cloth. With 
diagrams. 7s. 6d. net. (344) 
SUBMARINE TELEGRAPHS, Their History, Construction 
and Working, together with an appendix on “ Wireless 
Telegraphy." ^ Compiled from Authoritative and exclusive 
sources. By Charles Bright, F. R.S. E., M.Inst.C. E.. M... Mech. E.. 
M.LE.E. Super royal 8vo, nearly 800 pages, fully illustrated, 
including a large number of maps and folding plates, strongly 
bound in cloth. £3 3s. net. (345) 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “Electrical Engineer. 


Distributors for Electric Accumulator Ignition Gear. 

1893.—1910. F. R. Simms, Welbeck Works, Kimberley-road, 
Willesden. The rotary contact maker and breaker comprises 
a bese on which a bell crank lever is pivoted, carrying a 
fibre heel and contact piece insulated from the base. The 
coatact piece and bell crank lever are each provided with 
platinum points. The bell crank lever has a restoring spring 
and a retaining spring. The distributor comprises an arm 
of insulating material carrying a brush which makes contact 
between a central ring and a series of segments. The ring 
and segments are concentrically mounted in the flat surface 
of an insulating disc. The segments are in electrical con- 
nection with the sparking plug of the motor. The contact 
maker and breaker and the distributor are mounted on the 
same spindle. 

Electric Datonators for Blasting. 

10717.—1910. R. D. Harris, Gwalia House, Seven Sisters, 
Glamorganshire. These detonators comprise a copper 
shell of a torpedo nose form at the foremost end. Two 
projecting ears are fitted to the entrance of the shell. The 
ears clamp over the mouth of the shell after it has been 
filled and charged. The detonator can be safely inserted or 
withdrawn in case of misfire. : 

Starting Devices for Electric Motors. 

13335.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee, Wisconsin. The controller comprises electro- 
magnetic means for establishing starting conacctions and 
connecting the motor with potential reducing means. 
The running connections are also established by electromag- 
netic means. A time relay device is arranged to cause the 
starting means to become de-energised so as to disconnect 
the motor from the potential reducing means after a pre- 
determined interval of time and to cause the running 
switch to connect the motor directly to the line. 

Electric Controlling and Regulating Apparatus. 

13453.—1911. R. Rankin, 66, Clifton-road, Prestwich. The 
apparatus is designed to control dynamo electrical plant. 
A single commutator or reversing switch is employed in the 
controlling circuit and provided with an operating solenoid 
actuated directly or indirectly by the current or voltage in 
the circuit to be controlled. 

Prevention of Sparking. 

14380.—1910. W. A. PRICE, 38, Gloucester-road, Teddington. 
In order to make and break a main electric circuit bet ween 
two points sparklessly both points are connected to the 
plates of one or more electrolytic condensers which form 
part of two auxiliary switch circuits, of which one is inductive 
and the other non-inductive. 

Alternating Current Commutator Machine. 

14391.—1910. A. G. Browy, BovEREr ET CIE., Baden, Switzer- 
land. An improved method and apparatus are provided for 
the excitation of auxiliary pole coils by means of which 
these coils are fed from the primary current of a transformer. 
The secondary of the transformer excites the main field 
shunt winding of the commutator machine. 

Detachable Power Handles for Electric Car Controllers. 

16017.—1910. W. R. Suaw, 16, Lloyd-avenue, Birkenhead. 
This two-part power handle consists of a casting permanently 
fixed on the controlling spindle and so shaped as to take 
the detachable casting which acts as a sleeve having a 
neat fit. The arrangement affords a large wearing surface. 

Electric Lighting of Vehicles. 

19532.—1910. J. W. Esser, 42, New Summer-street, Birming- 
ham. A small dynamo enclosed in a dust-proof case is 
mounted on the framework of the vehicle. The spindle of 
the dynamo is provided with a pulley which bears against 
the inper side of the rim of one of the wheels. The pulley 
can be disengaged from the wheel rim in order to stop 
the dynamo from running. A secondary battery keeps the 
lamp lit whea the dynamo is not running. 

Electric Voltage Regulation. 

21011.—1910. GENERAL ELECTRIC COMPANY, Schenectady, 
U.S.A. In this system of regulation in which a Tirrill type 
of regulator is used an exciter which operates in series with 
a booster generator is employed. The regulator varies 
simultaneously the field excitation of the exciter and the 
booster so that the exciter and booster will furnish an 
exciting current for the main generator which is variable 
over wide limits. The booster may be connected directly 
to the shaft of the exciter and provided with a differentially 
wound field. 

Electrodes for Arc Lamps. 

21157.—1910.. GILBERT Arc Lamp Company, LTD., Chingford. 
The tips of the second and subsequent pairs of electrodes are 
provided with a flange so that they will cut through any 
insulating deposit caused by the burning of any preceding 
pair of electrodes and so secure the initial lighting up of 
any subsequent pair of clectrodes. 


Fire Brigade Alarms. 

22642.—1910. J. D. WirrrAMsoN, 189, Albert Bridge-road. 
Belfast. The alarm box is fitted with an electric light so 
that it can at once be seen at any hour of the day or night. 
A call pull is fitted inside the box. When the pull is operated 
an alarm bell rings adjacent to the box and an annunciator i8 
operated at the central station. A telephonic apparatus is 
also enclosed inside the box. 


Metallic Filament Electric Lamps. 

22852.—1910. WESTINGHOUSE: METALLFADEN GLUHLAMPEN, 
G.m.b.H., Vienna. In this lamp the effective cross section 
of the end portions of the filament which are connected to the 
leading in wires or to the intermediate supports is increased 
by providing them with electrically conducting branches. 
The end portions of adjacent filaments are electrically 
connected by interlacing so that current can pass from one 
filament to the next without traversing the end portions 
or intermediate supports. 


Telephone Switchboards. 

23819.—1910. W. AITKEN, Milton-road. Edge-lane, Liverpool. 
This improved board in which switches are used instead of 
plugs and jacks for interconnecting lines has a multiple 
contact switeh provided with a lever mechanically con- 
trolled. When the lever is depressed the main electrical 
connections are locked. The lever is released by a separate 
plunger, which operation restores all circuits to their normal 
condition. 

Telephone Circuits. 

27026.—-1910. NIEMENS & Haske, A.G., Berlin. The arms 
of the side switches of these improved automatic telephone 
circuits are caused to move automatically through other 
steps besides those directly controlled from the calling 
station commonly used for connecting up the turning and 
lifting magnets and completing the through speaking connec- 
tions. These furtherstepsare due to placing the electromagnets 
actuating the side switches in local intermittently interrupted 
circuits with the object of calling a wanted subscriber and 
registering a call. 

Mercury Contact Electric Switches. 

28657.—1910. Dr. P. Meyer, A.G., Lynastrasse, Berlin. This 
switch comprises a hermetically closed tube fitted with two 
mercury cups. A bar-shaped armature in the tube connects 
the cups. The armature is acted upon by an electromagnet. 


Electrically Controlling Mechanism at a Distance. 

20378.—1910. C. G. Lonay, 42, Rue d’Anjou, Paris. The 

interrupter inverter of electric current at the transnutting 

station is so constructed that sliding contacts may be 

dispensed with while the number of current impulses 

transmitted to the motors actuating the tell-tale hands 
may be indefinitely increased. 

Electric Arc Lamps. 

29500.—1910. R. Scumipt, Ober-Sackingen, Baden. A lever 
actuated by a regulating coil acts on a chain wheel which 
serves to move the carbons and to rotate them when 
necessary to strike the luminous are as well as to regulate 
the burning of the lamp. 

Arc Lamps. 

1911. M. Kortine, 22, Bahnhoffstrasse, Leutzsch. ln 

order that the carbon deposit may not settle where light has 

to be emitted from the lamp two or more surfaces arranged 

above the arc are charged at opposite electrical potential 

over which surfaces the gases carrying deposit flow. 
Electric Furnace for Treating Gasss. 

251.—1911. H. PauLiINo, 84, Wilhelmstrasse, Gelsenkirchen, lV. 
The inside surface of the furnace wall is subdivided into 
separate elements by channels which penetrate to such a 
depth that they prevent the wall from acting as an electric 
conductor when heated by the electric flame. Each element 
is quite separate from its neighbour to the depth of the 
channels. 

Electrolytically Measuring Electricity. 

10792..—1911. scnorr & GEN, Jena, Saxe-Weimar. ln this 
meter, which has at least one liquid electrode and in which 
the measurement depends upon the determination of the 
change of volume of such an electrode the electrode is 
transferred to a special measuring vessel through tilting the 
meter. 
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Switch Box. 

16486.—1910. W. Parow, 12, Dixon-street, Glasgow. This 
switch box, which is provided with interlocking devices, 
has a hinged or sliding protector connected to the switch 
lever shaft and made to cover the switch terminals when 
the circuit is broken and to uncover them when the circuit 


is closed. 


TRAFFIC RETURNS 


Aberdeen Corporation......-++-|AUR. 
Ayr Gar poration etaesdehaaees AUR. X 
Birkenhead Corporation. .......|AUg. 13 
Rirmingham Corporation... .. ..|Aug. 
Blackburn Corporation........ .|AUg. 
Blackpool Corporation........- — 
Blackpool-Fleetwood Trams. ...|Aug. 
Rolton Corporation.. eO AUR. 
Bournemouth Corporation. ... LAU. 
Bradford Corporation..........]. Aug 
Brighton Corporation..........|ÀUg 
Rriato! Tramwav Company... ..|Aug. 
Burnley Corporation...... «oe (Aug. 
Burton Corporation............/AUg. 
Cardiff Corporation..........-. Aug. 


Car!isle Tramwave Company.... 
Central London Railway ...... 


City and South London Raliway 


Cork E. T. and L. Company..../Aug 
Croydon Corporation ........ | \ug 
Darwen Corporation........... ==> 
Dover Corporation ........ " Aug. 
Dublin and Lucan Electric Ry... Aug 
Dublin U.T. ...... ern s.o. UB 
Dundee City Tramways........ MY 
East Ham Corporation......... ug. 
Glaagow Corporation......... ..|Aug. 
Glouceater Corporation......... = 
Halifax Corporation ........... Aug. 
Hndderatield Corporation....... AE 
Hull Corporation....... Be dale dag Aug. 
[ford Corperatlon..... sees Ke 
likeaton Corporation......... . |UE. 
Kirkealdy Corporation......... Aue. 
Lancashire United Tramways... |U8- 
Leeds Corporation. ........ Lee. Aug 
Leicester Corporation.......... ABS 
Liverrool Corporation ........ ; ae 
Liverpool Overhead Railway... . |5986 
London County Connefl........ UE: 
London Electric Railway ...... Pes 
Loweatoft Corporation ......... B. 
Maidetone Corporation......... ae 
Manchester Corporation........ Aug. 
Metropolitan District Railway.. aug. 
Metropolitan Railway.......... Aug. 
Nelon Corporation............ Aug 


Newcastle-un-Tyne Corporation.) Aug. 


Newport (Mon.) Corporation... .| Aug 
Oldham Corporation........ NET. 
Portsmouth Corporation ....... {April 
Reading Corporation........... April 


Rochdale Corporation.........- | Aug. 
Rothert.am Corporation.. ......, Å 


Salford Corporation.. .... cote tog 
Scarborough Tramways Co. .... 


Shefreld Corporation ........ 


Southampton Corporaticn...... Aug. 


Southen4-on-Sea Corporation... | Aug. 
Stockport Corporation ......... 


Sunderland Corporation........|AUg. 
3winJou Corporation .......066./ AUK: 


Torquay Tramwaysa..........- | 
Wallasey Curpuration.....ceee. Aug. 


Warrington Corporation........ Aug. 


2 


i 


6 
9 
12 


3 


West Ham Curpuration........., Mar 23 


Wolverbampton Corporation... . | Aug- 


S 


341 


213 
7,043 


1,238 
1,061 


16.583 


Traffic Returns per 
week. 


Ending} 1911-12.) 1910-11. 
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E 


TOIT. 


AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


— — — — 


Increase or | — Miles of 
decrease. . track open. 
ə Week. | Current | 1911. | 1910.3 
year. 
£ £ t 
1,088 127 |4 1,267 | 27} | 27% 
572 22 — 8 8 
1,215 185 -]- 999 | 24-089; 24:089 
7,078 |+ 1,879 18.688! 66°792!' 58-52 
1,238 75 1,998 | 14°62 | — 
2,250 |+- 558 1438 | — — 
2.514 86 |43 428 | 42 42 
2,484 + 448 |— 2,079 | 30 | 21:96 
5,706 133 |4- 8,201 | 100 | 64°81 
1,374 |--+ 406 (41,501 | 95 — 
6,116 |+ 2,561 — 67 57 
1,339 [+ 126 — 22 20 
170 3 441 ei el 
2.917 418 |- 4,307 | 17°35 | 17:35 
4 716 638 |— 5,172 | 6:32 | 6:32 
2.998 119 |} 125 | 72 7-26 
554 17 |- 367 | 9:89 | 989 
217 316 +2700 | n4 | — 
— = — 7.23 | 7:23 
358 17 -+ 765 7 7 
185 28 |- 18 7 7 
6,081 900 |4- 9,471 | 543 | 643 
1,210 28 83 | 28 — 
1,234 173 |-1,137 | 14 14 
18,118 |— 1,535 |4- 14,402! 196 1954 
— xi — 15 
2,144 86 |- 3,876 53:171) 87 
1,829 309 |-+ 3,991 | 29 28} 
2,671 290 --2,819 | 99 26 
518 14 520 10 10} 
129 32 127 4 4 
— -— — i 1? 7} 
1,377 191 -- 1,210, 39 39 
6.911 |+ 1,646 +10, 275: 108 108 
2,225 708 2 
12,374 246 13, 329 116 | 109 
1,573 209 743 | 6-65 | 2-40 
45,947 |— 2,073 - 53,073 1414 ^ 136 
63035 |1-1,968 4 290 2125 | 21-25 
477 t 172 p82] — 
100.7... — o 74 | — 
15,021 -+ 1,883 -]-18,409 183 | 183 
9.101 t 1,039 n 1,000 — 94 24 
15,580 -+ 108 T 597 24} 244 
155 t 50 | 725 | 2 ?1 
3,837 |J- 551 + 5,683 60) | 59] 
i 
886 '— 161 773 14} 141 
1,909 | 227 --2,543 , 30$ | 36 
! | 
1,783 |+ 5 — 1,2240 15 28] 
666 M 13 + 171 , 13 13j 
1,336 | 133 ‘+2916 25 | 20-93 
629 | 86 (41,322 12 | 9°39 
4,827 |4+ 140 44,978 78 741 
5,836 + 932 4- 9,303 40 |. 40 
1,248 + 452 43,196 18 18 
1,253 |— 273 +1489) — — 
— -- — 26 25 
1,553 + 41 T 128 20 20 
175 * 28 305. b S | o 
| 
=s Ed ! TT 8-41 | T 
1,098 -+ 513 + 3,715 12:08 jm b 
418 |— 8 -+ 167 9k (9:656 
2,250 + 195 — | 278 | 27°38 
{ i 
1,060 -- 172 |$ 1,393, 25 | — 


a Train Miles. 


Ending receipts. 


May 31 
Mar 31 
Mar. 25 


Dec. 31 


1otal 


£ 
71,930 
56,713 
58,367 


35,210 


Mar. 31: 121,707 


31! 


81 


99 


89,695 


49,124 


Dec. 81| 308,615 


Mar. 31 
81 


65,295 
15,268 


31| 109,979 


Dec. $1) 360,150 


May 15 
Mar. 31 


25,497 
85,806 
13,899 
11,593 


7,472 


62,328 
53,287 


May 31! 893,591 


Mar. 31 
31 


$1 
» 91 
May 15 
Dec. 31 


92,609 
96,185 


31| 128,722 


25,328 
7,214 


14,993 
68,689 


Mar. 31/357,610 


Dec. 31) 582,276 
June 30; 79,004 


Mar. 31 1,891,035 
10,896 


Sept. 30 


Mar. 


1| 810,094 


Dec. 81| 718,089 


Mar. 31 
31 


» 291 
5 "85 


Mar. 81 
31 


31 
31 


Mar. 31 


Mar. 


Mar. 31 
81 


» 


Dec. 31 
Mar. 31 


t 


7,576 
206,130 


35.146 
97,842 


102,978 
32,506 


63,000 
33,313 


244,065 


25 316,739 
25; 


52,047 


52,004 
58, R89 


15,065 
49,835 


20,169 


31 
Mar. 31 127 ,066 


81 


?9 


| 
| 


44,432 


A Half-years’ figures. 


Accounts for past year. 


Passengers 
carried. 


17,517,304 
12,544 501 
10,310,965 


2,939, 144 
27,018,149 
14,686,368 
10,708,184 


47,454,560 
12,911,113 


3,131,172 
25,058,146 
41,898,373 


5,704,071 
19,476,576 
9,557,654 
2 697,672 
449,677 
16,843,909 
16,059,912 


222,730,571 


17,067,856 


19,001,660 
30,964,264 


6,385, 466 
1,968, 850 


4,874,199 
13,755,329 


78,385,015 
125,507,288 
11,171,616 
418,317,377 
2,377,316 


165,800,077 


102,849,458 


2,118,878 
45,335,207 


R, 452,562 
19,125,202 


23,053,717 
7,834,576 


11,360,871 
6,960,178 


45,771,611 
84,500,331 
10,121,887 
9,155,172 
14,561,072 
2,880,420 
9,990,653 


5,206,980 
36,940,649 


9,440,369 


Car miles 
run. 


1,566,119 
1,207,761 
1,041,021 


692,312 
2,641,292 
1,782,706 
1,126,676 


6,914,718 
1,263,118 


432,911 
2 497,160 
1,456,780 


899,173 
9 9280500 
245,584 
316,764 


146.081 


1,822 894 
1,303,753 


20,974,016 


1,909, 97 


2,059,063 
8,022 844 


634,446 
198,415 


459,066 
2,272,765 


8,162,990 
12,235, 408 
1,106,386 
39,545,512 
329,958 


17,367,200 


— 


203,708 
4,437,639 


895,238 
1,893,777 


2,291,767 
909, 439 


1,402,532 
722393 


5,486,150 
7,618, 883 
1,157,451 
1,335,911 
1,451,906 

353,297 
1,059,629 


435,774 ` 
2,007,805 | 


975,714 | 


— a | ——!— | —— ———— | ——————— | — m ———Má———À | —— áÀ— | —Ás— | es |S | NS | | ES | ma À—— Mom 


Receipt. per 
Car , Mile of 
senger.| mile. | track. 
"98 11:02 | 4,940 
1:089 11:13 2,315 
127 |12:60 | 3,915 
1:08 |1105 | 9,897 
146 (12:07 | 3,066 
1:101;10:464 | 2,357 
1-21 |12-41 | 6,067 
1:07 | 775 | 1,416 
—  |10:57 — 
2-01 |, 6-769 55,401 
1.07 | 6:80 | 2,578 
1:057| 9-07 | 4,428 
1-20 |13-68 | 1,922 
*98 8:78 TEM 
429 1227 1,007 
:8S7 | 11:30 — 
'78 | 9-81. | 8,750 
96 (10-22 | 4,706 
1:30 |11-604 | 2 456 
1:22 11-21 | 3,975 
lu 10°22 a= 
"87 | 9-58 | 9.066 
91 |79 | 1803 
*711| 7-838 | 1,856 
1:08 10:41 | 3,311 
1:106 11:42 5,02 Med 
1:06 11:48 — 
1:07 | 7-9 | 2179 
116 [11°19 | 4,667 
148| — LS 
«e | 8:93 — 
1:09 1135 | 3,421 
“99 | 9-42 | 9.495 
1°15 |12:399 | 2,653 
1*10 |1015 — 
"06 | 8:28 | 4,183 
1°31 10-774 — 
—  |11:'060 — 
1:236 30-67 | 8,185 
-000 | 9-978) 4,144 
1-25 | 11-33 — 
1°34 9-342 1,830 
97 | 9:73 | 2,944 
1:40 | 1:023 — 
1:19 pase 3,971 
"915 10°939 | 2,064 
80011021 | 4,618 
— 110-929 | 2,190 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 

D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Co., Marshgate-lane, 

Stratford. 
Johnson & Phillips, Old Charlton, Kent. 

Accumulator Acid Manufacturers. 

Spencer, Chapman & Messcl, 36, Mark-lane, 

London, E.C. 

Acid Proof Paints. 

Griffiths Bros., Mack’s-road, Bermondsey,8. E. 
Ammeters and Voltmete.*. 
Siemens Bros, & Co., Ltd., Caxton House, 

Westminster, S.W. 


Arc Lamp Hoists. 


London Electric Firm, George-st., Croydon. 


Auto-Transformers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S.E. 


Boilermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros., Ltd., Floodgate Street, Bir- 
mingham. 
Cable and Wire-Covering Machinery. 
Johnson & Phillips. Old Chariton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


Carbons (Arc Light). 

General Electrio Co., 71, Queen Victoria- 
street, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


. Gable and Wire Makers. 

Callender’s Cable and Construction Co., 

Hamilton House, Victoria-embank’t, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co.,7 !, QueenVictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

3l, Lombard.st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


Casting Plant. 
Aerators Limited, “ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer. Chapman & Messel, 36, Mark.lane, 
London, E.C. . 


Commutator Grinders. 

Phillips Commutator Grinders Co., Ltd., 

15, Hart-st., New Oxford.st., W.C. 
Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 

Conduits. 

Flexible Metallic Tubing Co., Pondera End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co.. 71, Queen Victoria-st. 

Metallic Seamless Tube Co., Wiggin-street, 
Birmingham. 


Coppersmiths. 
Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London, N. 
Dore, J., & Co., High-st., Bromley-by-Bow. 
Ilarvey, G. A. & Co., Lewsham,London, S.E. 


Ltd., 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oll. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen’s Engineer 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and: Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Chariton, Kent. 
Morris- Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Asti 

British Thomson-Houston Co., Rugby. 

General Electric Co., 71, Queen Victoria-st. 

British Prometheus Co., Ltd., Salop-street 
Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., la, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. E 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. d 

Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 

Queen-street, Cheapside. 

General Electric Co., 71, Queen Victoris 
street. 
Gibbs, J. & Son, 72-76, Duke-street, Liver- 


pool. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 
Electric Light Contractors. 
British Thomson-Houston Co., Rughy. 
Ferranti Limited, Hollinwood, Lanca 
Hooper's aceite pa & Indiarubber Works, 
31, Lombard-ct., E.C., & Millwall Docks. 
Johnson & Phillips. Old Charlton, hent. 
Electric Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 
Iyssen-st., Dalston, N.E. 
Electric Locomotives. 
British Thomson-Houston Co., Rugby. 
Eiectric Radiators. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 
Elevating, Conveying Plant, Cranes, ete. 
General Electric Co.. 71, Queen Victoria-st. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Ferranti Limited. Hollinwood, Lancs. 
Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 


Ltd., 


Kings-road, 


Engines. iS 
Allen, W. H., Son. & Co., Queen’s Engineer- 
ing Works, Bedford. 
Belliss & Morcom. Ledsam-street Works, 
: Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 

Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High.st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S. E, 
Willcox & Co., 36, Southwark-street, S.E. 

Engineers’ Stores. 
Willcox & Co., 36. Southwark-street, S.E. 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extingulshers. 
Merryweather & Co., Greenwich, 8.E. 
Gaivanisers. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


Claesware. (Holophane, and 

Bead Shades). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 


indlarubber Goods. 
Moseley, D., & Sons, Chapel Fields Works 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S. E. 


insulating Varnish. 
Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 
insulators and Insulating Materials. 
Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Vioctoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 
Hooper’s Telegraph & Indiarubber Works,31, 
Lombard-street, E.C., & Millwall Dooks. 
Johnson & Phillips, Old Chariton, Kent. 
Macintyre, J., & Co., Washington China 
Works, Burslem. 
Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S,W. 
Traun, Dr. Heinr., & Son, 8, Redoross-street, 
London, E.C. 
Jointing. 
John Hudson & Co.’s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and 8teps. 
Heathman, J. H., & Co., Parson’s Green, S.W. 
Lamp Columns for Arc Lighting. 
General Electric Co., 71, Queen Victoria- 

street, E.C. 
Hardy & Padmore Ltd., Worcester. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 
selco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Eichner & Co., 29, Priory Avenue, 
Hornsey, N. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 
Johnson & Phillips, Old Charlton, Kent. 
Stearn Electric Lamp Co., 47, Viotoria-st., 
S.W. 
Siemens Bros. & Co., Ltd., Caxton Hou:e, 
Westminster, S.W. 
Union Electric Co., Park street, Southwark, 
London, S.E. 


Lampholder Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co.. 71, Queen Victoria-st. 
Lead-Covered Cables. 
Callender’s Cable & Construction Co., 

Hamilton House, Victoria Embank't, E.C. 
Johnson & Phillips, Old Charlton. Kent. 
London Electric Wire Co.. Anchor Works, 

Playhouse-yard, E.C. 

Manganesite. ! 
John Hudson & Co.'s Successors, 4. Viotoria 
Warehouses, Mansell.street, E. 
Measuring instruments—Electrical. 
British Thomson- Houston Co., UA 
Edison & Swan United Electrio Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Jobneon & Phillipa. Old Charlton. hent. 


Metal Filament Lamps. ("Tantalum ” 
and ‘‘ Onewatt’’). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st.. Daston, N.E. 


4TE 


ectrical porem 


ATTI on" 


An Illustrated Record and Review of Electrical Progress. 


INCORPORATE) 


Old Series, Vol. LIII. 
New Series—No. 8, Vol. XLVIII. 


LONDON, AUGUST 25, 


Price 3d. 


1911. Registered at the General Post Office. 


NOTES. 


ITH a unanimity which to the uninitiated must have 
seemed almost uncanny, all the daily newspapcrs in 
London and some of those in the provinces announced 
towards the close of last week that after years of research 
our own chemists had done what tle Germans had failed 
to do hitherto—found a means of ‘ drawing tungsten 
into a fine wire for electrical purposes.” The text-books, 
we are told (in an infinite variety of paragraphs, each 
bearing a strong family likeness to the other) have been 
misleading us; have, in fact, been declaring tungsten 
incapable of manipulation except by squirting through 
a die in combination with a binder; while “ scientists, 
even in their latest pronouncements, declare that it is 
hard and brittle and not ductile, either at ordinary tem- 
peratures or when heated." And suddenly, on Thursday 
in last week, apparently, it was discovered that the scientists 
(even in their latest pronouncements) were all wrong; 
and that tungsten can be made ductile, and can, in fact, 
be drawn into lengths of as much as 150,000 feet. We take 
our hat off to the great Rugby firm which so astutely 
engineered all this delightful publicity. It was not their 
fault that the journalists who were so hospitably enter- 
tained jumped to the conclusion that drawn wire filaments 
had only then been manufactured for the first time. 


We should rejoice to be able to put this discovery to the 
credit of British scientists, but unfortunately the records 
will not countenance it. In the ELECTRICAL ENGINEER of 
April 8, 1910 (Vol. xlv., p. 444) it was announced by 
Dr. W. R. Whitney, Superintendent of the General Electric 
Company's famous laboratory at Schenectady, that as 
the result of many months of investigation, by means of 
a new tvpe of electric furnace, into the metallurgical 
conditions of tungsten, the metal “‘ had been brought to 
so perfectly ductile a condition that it can he drawn into 
wire of extraordinary fineness, and of a tensile strength 
hitherto declared to be impossible.” This discovery was 
the result (Dr. Whitney subsequently informed us) of “ a 
group of operators and research men, foremost of whom 
are Dr. W. D. Coolidge and Dr. C. G. Fink," and in June 
an abstract was printed in these columns of a paper 
on the subject read by Dr. W. D. Coolidge at a meeting 
of the American Institute of Electrical Engineers. Dr. 
Coolidge described the various efforts which had been 
made in connection with tungsten alloys, and the dis- 
appointments encountered, and how “ the final product 
of the various lines of research was a pure tungsten that 
could be mechanically worked without more difficulty 
than attends the manipulation of any very fine wire.' 
The tungsten then produced, he said, had a tensile strength 
like that of steel, and the resulting filaments retain their 
ductility throughout the life of the lamp. Actual tests 
showed that filaments of a diameter of (005 in. had a 
tensile strength of 490,000 Ibs. per square inch, while 
0-U015 in. diameter gave even 600,000 Ib. 


Almost simultaneously with these experiments Mr. 
Robert C. Finch, Consulting Engineer of the Colonial 
Illuminating Company of New York, and Dr. Isador 
Kitsee, working along the same lines of research, but 
independently of the investigations at the Schenectadv 
laboratory, arrived at practically the same results. This 
announcement was made by the ELECTRICAL ENGINEER 


in Mav, 1910 (Vol. xlv., p. 635), and a few weeks later 
we printed details of the Kitsee-French process. Briefly, 
these showed that into a closed crucible into which small 
quantitics of phosphorus are introduced from time to time 
particles of metallic tungsten are heated until tungsten 
phosphide is produced. When a number of small ingots 
of the phosphide have been thus manufactured, they are 
placed in a larger crucible and fused into a single ingot 
which is then made the cathode in an electrolytic bath, 
through which current is sent to reconstruct the material 
into metallic tungsten, which, under these processes, has 
acquired a certain amount of porosity. The porous tungsten 
is then brought to'a white heat under the oxy-hydrogen 
blow- -pipe without oxydising the metal, and it is at the 
same time hammered and rolled. It is then allowed to 
cool slowly and is then again heated and hammered into a 
homogeneous mass. In the final process the tungsten is 
hammered into the form of a thin rod, and after cooling 
and re-heating is drawn through dies in the form of thread- 
like wires which are perfectly ductile. 


There is, of course, no doubt about the drawn-wire 
tungsten filament creating “ a revolution in the history of 
incandescent electric lighting " ; in fact, it has already 
done so in the United States, where the Mazda tungsten 
lamp now has an enormous sale. It is very popular, too, in 
this country, and the British Thomson-Houston Company 
is now turning them out at the rate of something like thirty 
thousand a week 


|^ our article last week on High-tension Switching, it 

was observed that signs were not wanting that prob- 
lems raised by the introduction of high pressures and long 
distances in electric power supply are producing a recasting 
of conceptions in the minds of British electrical engineers, 
and references were made to Mr. Taylor's paper before 
the Institution of Electrical Engineers on “ Modern Long 
Distance Transmission of Electric Energy," and to Mr. 
Alfred George Collis's paper before the South Wales 
Institute of Engineers, on '' Breaking High and Low 
Potential Currents." We have since received from Mr. 
Colis an extremely interesting communication in the 
course of which he says: “ In your article on High-tension 
Switching of August 18 there are several points brought out 
which admit of discussion. Owing, however, to the relative 
absence of technical data discussion 18 somewhat limited. 
While admitting the opportunities and experience of our 
friends in America in dealing with transmissions of extra 
high pressure it must now be recognised that we are now 
having the same opportunities and that we are more 
advanced in this direction than is generally recognised. 
On such experience we do not altogether follow the practice 
adopted by American monopolies, particularly so in respect 
to what we consider dangerous liberties in the protection 
of systems. For instance, I do not think it correct to use 
series trip coils on a transmission of a pressure as stated, 
namely, 110,000 volts. This is had practice as, apart from 
difficulties attending its insulation, the series trip coils 
are onlv able to protect that side of the switch on which 
it is installed ; a short may occur on the other side without 
the switch opening. ‘ Surges’ also prove that the quality 
of this tvpe of coil cannot be sustained." 


On one point we fear Mr. Collis has caught us tripping. 
It was implied in the;article that/(in the United States, 
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at any rate) the horn type of switch was the latest pro- 
duction. Mr. Collis says, “ As a matter of fact it was 
the first method used in opening circuits of abnormal pres- 
sures and is almost prehistoric. I would refer vou to some 
of the Continental schemes, who have used this class of 
apparatus for years. There is practically no magnetic field 
incidental to its design. The field of these horns are onlv 
induced at the time of opening circuit and the small 
element of time would not create a saturation sufficient 
to force an arc in anv particular direction, even if such a 
field could be created. If such a field existed owing to its 
weak nature, it would tend to cause a rise of volts dependent 
on the cireumstances of the system. Mention is made upon 
the rise of volts by the rapidity of opening circuit. This 
is dependent on the rate of change and other component 
influences of the system. It is considered that the quicker 
& dangerous condition is cut off the better, and this is 
obtained by switches of my design in one-hundredth part 
of a second without the appearance of voltage strains. 
The distinctive feature of such designs being that the alter- 
nating current is broken at a point when the “ electro 
magnetic energy’ is a minimum, the voltage at which 
point being unable to pierce the di-electric which is estab- 
lished between the contacts. As regards the pressure on the 
enclosed switches referred to, such switches are capable of 
withstanding 300 Ibs. per square inch, which is ample for 
almost any rupture, irrespective of other means of destroy- 
ing this accumulative energy. I notice that insulators 
cemented on iron pins are used. It would be interesting to 
know what provisions are made against moisture, as this 
form of design is practically obsolete, particularly for this 
reason. Time element of the bellows type referred to 
again has been superseded by other methods and the 
practice discarded for more efficient apparatus. As you 
refer to researches made by myself last vear, it would 
perhaps interest you that further researches have been 
made this year on the effects of rupturing circuits by 
various methods which indicate that theories and designs 
hitherto conceived must be modified in order that we 
take our position in the markets of the world for this 
class of apparatus. The oscillograph has heen used for the 
purpose of such tests, and records obtained from systems of 
120,000 volt pressure and capacities recorded of 50,000 
k.v.a., such records will be placed before engineers as 
soon as same are analysed.” 


NE of the most remarkable features of the great strike 
from the electrical point of view was the comparative 
immunity from serious interference which was enjoyed hy 
the power stations and the electric railways. Under the 
former head the only grave attempt to cut off the supply of 
current was that at Liverpool, and there, thanks to the 
promptitude with which the City Electrical Engineer and 
lis staff grappled with the situation, the strikers were 
completely foiled. At two o'clock in the afternoon the power 
suddenly failed. The whole working staff, which finished the 
morning shift at that hour, went out with the intimation 
that the men were not coming back; and the afternoon 
shift did not come in. Officials and clerks were in their 
shirt sleeves in the twinkling of an eye, and in ten minutes 
the dynamos were humming again and the tramcars which 
: had stopped all over the city resumed their journeys, while 
works which had temporarily ceased were set going once 
more. Nevertheless, the city dined that night by candlelight, 
and it was not until the intimidation offered by the mob in 
the streets had reached such a pitch that all the tramcars 
had been taken to their sheds and running had ceased, that 
the power which had been utilised for traction could. be di- 
verted to the hght mains, and at eight o'clock in the 
evening the city lights were flashed on again. 


So far as the electric railways were concerned the stop- 
page in London was only partial. The City and South 
London had to close down for a while owing to the defection 
of motormen, and in other cases a curtailed service had to 
be run, while much inconvenience was caused by the 
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absence of liftmen. The District Railway and theYMetro- 
politan came very creditably out of the turmoil, and in no 
case was there a complete stoppage ; but this happy result 
was only achieved by the splendid spirit in which officials, 
high and subordinate, draughtsmen, assistants, and clerical 
staff, rose to the emergency and replaced the men who had 
deserted their posts. 


LAUSE FIVE of the Telephone Transfer Bill has, 
under the influence of the stand made against it in 
the House of Commons, undergone an amazing trans- 
formation. The Postmaster-General has officially announced 
that an agreement has been reached, and that the out- 
standing questions with regard to pensions have been 
satisfactorily settled between the Post Office and the 
Treasury on the one hand and the National Telephone 
Company’s staff on the other. Under this agreement 
important modifications are to be made in the Post Office 
system to enable members of unestablished branches of the 
Post Office staff to be established. With the sanction of the 
Treasury, all the members of the company's staff now 
pensionable belonging to the construction staff are to be 
placed onthe Post Officeestablishment, and those who are not. 
pensionable are to have equal chances with the Post Office 
servants to be placed on the establishment. The solicitor’s 
clerks will, if they prefer it, be put in the Solicitor’s Office, 
in which case they will be unestablished, but receive an 
allowance of 5 per cent. in addition to their salaries to 
counterbalance the pension rights they had with the 
company, or alternatively they may be placed on the staff 
of another department. This is a pretty considerable step 
towards that position which Mr. Samuel has hitherto 
declared to be impossible. In this case the impossible has 
(within a fraction) been achieved, thanks mainly to the 
pertinacity of Mr. Joynson-Hicks. 


HE decadence of the British inventor has been for 
some time past the subject of correspondence in the 
“ Engineer." In the current issue a Halifax working man 
puts forward a theory to account for this decadence 
which seems entitled to investigation. We all know, he 
observes, that this country has a great deal of competition 
to contend with from the foreigner and he urges that: if 
the skilled artizan of this country had a fair chance, there 
would be nothing to fear. But as things are at present, 
there is, he declares, " no chance or encouragement for 
our artizans to try either to propose or bring out any 
improvement in either machinery or anything else. He 
can spend his talents, experience, and brains, and all the 
encouragement he gets is either a snub from his manager 
or else he has the mortification of having his suggestions 
taken out of his hands. Should he venture to take out 
provisional protection, he 1s exceptionally lucky if ever he 
attains a real success or accomplishes his object, having so 
many obstacles put in his way. We possess the best talent 
at the present time that ever the world knew, yet we 
neglect to make use of it to the great loss of the community 
at large and our reputation abroad.” It would be interesting 
to learn whether this Halifax working man’s experience is 
confirmed by that of others. We could name at any rate 
two important factories where every encouragement is 
given to working men inventors, while even in the Tele- 
phone Department of the Post Office (backward as it is in 
many other respects) there has in recent times been estab- 
lished a system under which substantial bonuses are given 
for new ideas and every encouragement 1s afforded in the 
direction of patenting promising inventions. On the other 
hand there are, of course, notorious cases in which great 
inventions have been hawked about all over England 
without finding any support and have eventually beconie 
the property of foreign countries to our own great loss. 


The city of Vienna is prepared to receive tenders for 
electrifying its street lines. It has been decided to leave 
the provision of the capital wanted which will be at least 
5 millions sterling, in private hands. It is hoped to get 
this subscribed abroad as some of the largest German 
firms are expected to be interested in the enterprise. 
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Professional Portraits. 


XVII.— Mrs. Hertha Ayrton. 


By P. F. Motretay. 


Mrs. Hertha Ayrton, who may claim the very grent 
distinction of having thus far been the only lady member of the 
English Instit:uion of Electrical Engineers, is a native of 
Portsea Island, on the southern coast of Hants, throughout 
which part of the country her parents, Levi and Alice 
Marks, were held in very high esteem. 

Her early education was obtained at a private school, as 


well as through the tuition of Mrs. Hartog, mother of the - 


well known senior wrangler of that name, and, when 
reaching the age of 16, she had made so much progress that 
she left school and was capable of earning her living by 
teaching, until she could:enter Girton College. There she 
took honours in mathematics, and displayed much in- 
ventive ingenuity by designing, more particularly, a 
sphygmograph, for recording the beats of the pulse. This 
was followed, upon her return to London not very long 
after, by the invention of an instrument for immediately 
dividing any line into any number of equal parts. For this, 
she secured letters-patent, and afterwards continued many 
interesting researches up to 1884, when she centred her 
attention almost exclusively upon the study of electricity. 
In order to secure the greatest advantages in this par- 
ticular branch, she entered the Finsbury College as a special 
student, and here she studied under Professor William 
Edward Avrton, whom she married in 1885. 

Professor William Ayrton, her husband, it will be re- 
meinbered, was a very distinguished scientist, author and 
inventor (1847-1908). He was the son of an able barrister, 
Edward Nugent Avrton, and the nephew of the Right Hon. 
Acton Ayrton, who was a member of Mr. Gladstone's 
Government from 1869 to 1874. He commenced his studies 
at a very earlv age, and, when but nineteen, had already 
passed the first examination for the B.A. degree with 
honours and had come out first in the Entrance Examina- 
tion then opened for the Indian Government Telegraph 
Service. The better to prepare for the latter post, he 
followed a course of electrical engineering under Lord 
Kelvin, who testified to the fact that Ayrton's examina- 
tions proved superior to those of other members of the 
class and that he had won two firsts as well as other prizes. 
From. 1868 to 1873, he remained in the Indian Telegraph 
Service, and, during the following six vears, was Professor 
of Natural Philosophy and Telegraphy at the Imperial 
College of Engineering in Japan. He then came to England 
to take the Chair of Applied Phvsics at the City and Guilds 
Technical College, Finsbury. This he left in 1884 to take 
the Head Professorship of Electrical Engineering at the 
Central Technical College, South Kensington, He had, 
four years before, been made Secretarv of the Mathe- 
matical and Physical Section of the British. Association, 
becoming President of this same Section in 1898. At the 
unusually early age of thirty-four, in 1881, he was elected 
a Fellow of the Royal Society (securing its Royal Medal in 
1901), and afterwards presided over both the Physical 
Society and the Institution of Electrical Engineers. As 
stated in the obituary notice of Professor Ayrton, published 
by the Roval Society, a complete list of his scientific papers 
will be found in the memorial number of “ The Central ” 
(the Journal of the City Guilds Central Technical College) 
for April, 1910, Eleven of these were published by him 
before 1876; sixty-eight in partnership with Professor 
. John Perry between 1876 and 1889, and during the latter 
interval, there were besides sixteen papers either in his 
own name or occasionallv in partnership with other 
workers; after 1889, he published fiftv-one papers, many 
of them in conjunction with Professor Mather, Dr. 
Sumptner, and others. Professor Ayrton had two children, 
one bv his first wife, who married in 1903 Mr. Israel Zang- 
will, the well known man of letters, and one by the present 
Mrs. Ayrton, who married in 1910 the poet, Mr. Gerald 
Gould. 


| the Hughes Medal by the Society four years later. 


For many years, Mrs. Áyrton was unable to do much 
active work, owing to illness, but, in 1893, ghe was in 
condition to assist in the completion of a series of experi- 
ments on the electric arc for her husband during his absence 
in the United States. Upon these and other experimenta, 
Prof. Ayrton subsequently lectured before the Electrical 
Congress in Chicago, and, in this attractive channel, she 
has continued experimenting with marked success. Her 
discoveries embrace the connection between current length 
and pressure in the arc, the causes of hissing in it, the laws 
of hissing, etc., etc. She has, besides, investigated the 


different laws causing the motion of water under various 
conditions, and the causes and process of formation of sand 
ripples on the sea-shore. 

She is the author of ** The Electric Arc," a book published 
during 1902, and of many reports and other communications 
which have been read before learned bodies, notably before 
the British. Association Meetings of 1895, 1897, 1898, also 


MRS. HERTHA AYRTON. 


before the Institution of Electrica] Engineers, 1899, before 


the International Electrical Congress, Paris, 1900 ; and, 


likewise, before the Royal |Society, 1901, 1904, 1908, 
1910, 1911. She also delivered an afternoon lecture before 
the British Association, 1904. 

Of the above-named, the papers read before the Royal 
Society in 1904, 1908, 1911, as well as the one before the 
British Association in 1904, appear to have created wide- 
spread attention here and abroad, owing to the absolute 
originality of Mrs. Avrton's investigations concerning sand 
ripples and the motion of water. To this singularly in- 
teresting study, her attention has now been almost exclu- 
sively given during the past nine vears and she has accepted 
an invitation to lecture upon these subjects during the 
present month before the Paris “ Société de Physique.” 

Mrs. Ayrton was nominated for a Fellowship of the 
Royal Society during 1902, but its legal counsel reported 
that under the by-laws and constitution, the Council had 
no power to elect a woman. She was, however, awarded 
In 
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presenting this medal to her at the anniversary meeting 
held November 30, 1906, the President, Lord Rayleigh, 
said: '' Mrs. W. E. Ayrton is the recipient of the Hughes 
Medal, which is awarded for original discovery in physical 
sciences, particularly electricity and magnetism or their 
applications. Her work on the electric arc has been described 
in a paper published in the philosophical transactions and 
in various other publications. Mrs. Ayrton’s investigations 
cover a wide area. She discovered the laws connecting the 
potential difference between the carbons of an arc with the 
current and with the distance between them, and proved 
these to apply not only to her own experimental results, 
but to all the published results of previous observers. 
Dealing with the modifications introduced into the arc by the 
use of cores in the carbons, she found the causes of these 
modifications. The peculiar distribution of potential through 
the arc was traced and its laws were discovered by her. Having 
found the conditions necessary for maintaining a steady 
arc, and for using the power supplied to it most efficiently, 
she was able to explain the cause of ‘hissing’ and the 
causes of certain anomalies in the lighting power of the 
BIC oe ue ces dt 
Five years before, Sir William Huggins, then President 
of the Royal Society, had presented the Royal Medal to 
Professor William E. Ayrton saying: “ The services 
rendered to science by Professor Ayrton during the past 
twenty-seven years may be roughly grouped under two 
heads. He has carried out a large number of researches in pure 
physics, and he has taken a very prominent part in the de- 
velopment of the application of electricity to industry which 
has been so remarkable a feature of the closing vears of the 
nineteenth century. Itis not here necessary to refer particu- 
larly to his researches, hisinventions and his inspiration under 
the second head. At all times he has been doing service under 
both heads. From 1873 to 1878 in Japan; from 1879 to 
1884 at Finsbury ; and from 1884 to the present time at 
the Central College, Kensington, he has acted as Professor 
of Physics: he bas arranged large laboratories, and through 
lus own example in research he has inspired many students 
who are now carrying out investigations of their own. A large 
number of papers contributed, sometimes alone and some- 
times in partnership with others, to the Royal Society 
“ Proceedings" and ''Transactions" and other scientific 
publications while belonging to the second group above 
mentioned, have greatly assisted in pure physics. Tt is not 
out of place to quote a published remark of the late Pro- 
fessor Clerke Maxwell, in reference to the work of Professor 
Ayrton and a colleague in Japan, “that they had moved 
the centre of gravity of electrical science greatly east- 
ward." 

Previous articles of this series appeared in the ELECTRICAL 
ENGINEER of the following dates: (1) Professor Silvanus P. 
Thompson, December 23; (2) Dr. John Ambrose Fleming, 
January 20; (3) Sir James Dewar, February 3; (4) Dr. Gisbert 
Kapp, February 10; (5) Sir William Ramsay, February 24; 
(6) Mr. W. D. Duddell, March 10; (7) Dr. R. Mullineux Walms- 
ley, March 17; (8) Sebastian Ziani de Ferranti, March 31; 
(9) Svante August Arrhenius, April 14; (10) Charles Algernon 
Parsons, April 21; (11) Sir William Henry Preece, May 5; 
(12 ) Professor Sir J. J. Thomson, May 19; (13) Alexander 
Siemens, May 26; (14) James Alfred Ewing. June9; (15) 
Sherard Osborn Cowper-Coles, June 23; (16) Colonel Crompton, 
August 4. 


Fuel Economisers. 
Practical Notes on Deterioration and its Remedy. 
BY E. INGHAM. 


(Continued from page 188.) 


These dangers may be avoided by passing the hot gases 
through the by-pass or reserve flue whilst the water remains 
stationary in the economiser. 

A further objection to the presence of steam in the 
economiser pipes is the difficultv which may arise in feeding 
the water into the boilers. The steam forms an elastic 
cushion which tends to prevent the water from being forced 
through the pipes. 

Irregular or intermittent feeding may be responsible for 
the formation of steam in the economiser. Constant feeding 
should be practised whenever possible, as otherwise the 
water will at intervals remain stationary in the pipes. 
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Another danger which may present itself when starting 
work is the liability to accident from flue gas explosions. 
Such explosions are usually brought about by air and coal 
gas becoming mixed together in such proportions as to 
form an explosive mixture. When this mixture becomes 
ignited by the flame from the fires the result is an ex- 
plosion, which although usually not of a serious character, 
often entails a considerable amount of trouble and annoy- 
ance in repairs to damaged brickwork, etc. When the 
boilers are shut down, and the fires banked, the hydro- 
carbons distilled from the coal are not wholly consumed. 
The unconsumed gases pass along into the flues and are 
then liable to collect in any cavities which exist above the 
level of the flowing gases, such as the top of an economiser 
chamber, or the space above the opening left by a partially 
lifted damper. These accumulated gases are usually quite 
harmless so long as they do not become mixed with air. 
When, however, the fireman opens the furnace doors to 
break up the fires, air rushes into the furnaces, passes along 
the flues and so mixes with the accumulated gases: the 
flame produced by breaking up the fires ignites the explosive 
mixture and so causes an explosion. 

Although, as stated above, flue gas explosions are not 
usually attended with very serious consequences, yet it is 
not unlikely that disastrous economiser explosions have 
been duc to them. It is not difficult to understand that an 
economiser the pipes of which have become badly wasted 
both internally and externally may be unable to withstand 
the shock produced by an explosion of gas in the economiser 
chamber. More than one serious explosion has been attri- 
buted to this cause. 

With a view to preventing flue gas explosions the dampers 
should be opened and allowed to remain open for a short 
time before the fires are broken up ; in this way accumulated 
gases are swept away up the chimney by the air which 
rushes through the flues. 

A further precaution is to fit flap doors into the top of 
the economiser chamber, so that should an explosion occur 
the severity of the shock produced will be minimised by 
the opening of these doors. 

Another danger which attends the working of fuel 
economisers is that which arises through over-loading of 
the economiser safety valve. It is, of course, a matter of 
common observation that a valve to resist water pressure 
frequently requires à heavier weight than is required to 
resist a steam pressure equal in amount, this being due 
to pulsations of the feed pump, etc. In many cases, how- 
ever, the valves are loaded very much in excess of what 
they should be, in some instances to as much as twice the 
stipulated working pressure carried by the boilers. Such 
excessive loading is always attended with a certain amount 
of risk, and should be carefully avoided ; in fact it is never 
advisable to make the load on the economiser safety valve 
more than 20 lbs. greater than that on the boiler safety 
valves. 

Overloading is often due to the attendant's attempting 
to prevent the valve from leaking by putting more weight 
on to the valve. The proper remedy is, of course, to re- 
grind the valve. The latter should not on any account be 
allowed to leak, as when leakage takes place there is alwavs 
& possibility of the waste pipe becoming choked with 
deposit, whilst an exposed pipe in frosty weather may 
become frozen up. The safety valve should be tested everv 
day, care being taken to see that it discharges freely 
through the waste pipe. 

The importance of maintaining a constant water-level 
in the boilers is too well known to call for further comment. 
With this object in view, the speed of the feed pump 
should be carefully regulated. The arrangement of the feed 
valves on the front of the boilers, although convenient for 
regulating the feed supply to the boilers, is not satisfactory 
so far as the economisers are concerned. When the feed 
is regulated by the boiler feed valves a pressure may be 
obtained in the economiser much in excess of the boiler 
pressure because of the fact that whilst there may be a 
full and free passage from the feed pump to the economiser, 
the feed valves on the boilers may be nearly closed. Thus 
instead of regulating the feed by partially closing the latter 
valves, it is much better for safe working to keep these 
valves fully open and to regulate the feed by means of the 
valve between the feed pump and the economiser. In this 
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way the pressure in the economiser need never exceed 
that in the boilers. 

It is not uncommon, where the feed regulation is effected 
bv the feed valves on the boilers, to find the economiser 
pressure much higher than the boiler pressure, and the 
raising of the safety valve will result in the former pressure 
immediately dropping down to the latter, thus proving 
that a hydraulic pressure existed in the economiser due 
to the action of the feed pump. 

It is very important to see that both the inlet and the 
outlet valves of the economiser are open before starting 
the feed pump. Neglect of this simple precaution may 
result in broken pipes and boxes, or in pulling up the pump. 
A feod relief valve is generally provided with the object 
of preventing such accidents, and this should be loaded 
to not more than 15 lbs. above the boiler pressure, or 
about 5 lbs. less than the load on the economiser safety 
valves. 

Occasionally trouble will be experienced by the econo- 
miser safety valve lifting at each pulsation of the pump. 
To avoid this an air vessel should always be fitted close 
to the valve, and this vessel should be kept well supplied 
with air. 

It ought not to he necessary to refer to the danger of 
tampering with leaky joints, bolts, etc., whilst the econo- 
miser is under pressure, but the many accidents which 
occur from so doing are sufficient evidence of the reckless- 
ness or ignorance which is displayed by some attendants. 
It is to be hoped that the recent accident which occurred 
at a works near Manchester, whereby a man was killed 
whilst attempting to tighten up a cap bolt under pressure, 
will prove a lesson to those who are so reckless as to neglect 
such simple precautions as are necessary for the safety of 
life and limb. 

In order that a fuel economiser may be worked with a 
maximum of efficiency there are a number of points to 
which careful attention should be given. Perhaps the most 
serious cause of loss of efficiency in working arises from 
neglect of frequent opening out and cleaning. It is im- 
possible to obtain a high working efficiency if much scale 
be allowed to accumulate on the internal surfaces of th» 
pipes and boxes or if the soot which forms on the external 
surfaces of the pipes be not constantly removed. Most 
forms of scale and deposit have a low thermal conductivity, 
and hence interfere wiih the free transmission of heat from 
the waste gases to the water in the economiser. With very 
thick accumulations of scale the interference of the heat 
transmission may be so serious as to cause fracture of the 
pipes owing to the difference of expansion between the 
scale and the pipes. The length of time which should elapse 
between cleaning times depends, of course, on the nature 
of the feed water, but in no case should the scale be allowed 
to accumulate to a greater thickness than 4 inch. 

Soot is also a very bad conductor of heat, and hence 
it is Important to maintain the scrapers and the scraping 
gear in good working order. In some cases it may be 
found necessary to burn the soot off the economiser pipes, 
but this is à procedure which should be avoided as far as 
possible, as it is liable to seriously damage the economiser. 
The operation is carried out by shutting off and emptying 
the economiser, the feed water meanwhile being passed 
direct to the boilers, and then allowing the hot waste gases 
from the boilers to pass through the economiser chamber. 
In burning off the soot in this way it will be obvious that 
the vertical pipes are particularly liable to suffer from the 
heat to which they are exposed, whilst any admission of 
cold air may lead to fracture of the pipes through the 
sudden contraction set up. If proper attention be given 
to the scrapers and the gear during the working of the 
economisers it. will seldom be found necessary to have to 
burn soot from off the tubes. If, however, the operation 
has to be resorted to, it should only be entrusted to the 
care of an expert from the makers, or other suitable person, 
as there are à number of precautions which require to be 
carefully observed and which if neglected may lead to 
accident or serious damage to the economiser. 

A common cause of unsatisfactory working of the scrapers 
and scraping gear is the carelessness displayed by some 
attendants in oiling the gearing. The chains and pulleys 
are frequently found thickly coated with oil and grease, 
as a result of which the tubes become coated with soot. 


Such grease should be burned off the chains and pulleys 
without delay, and care taken to keep it off in future. 
Sticking of the scrapers may generally be remedied by 
unlocking the chain pulleys and working the scrapers by 
hand up and down the pipes until they work loosely on 
the pipes. 

Another source of inefficiency in working is leakage of 
cold air into the flues, the effect of which is to cool down 
the flue gases and to diminish the intensity of the draught. 
There are a number of places at which cold air may leak 
into the flues, and hence it is advisable to go over the 
economiser regularly with a lighted lamp or candle, the 
flame of which will be drawn inwards at the parts at which 
leakage is taking place. Leaky orcracked brickwork should 
be at once made good by pointing with mortar or fire-clay ; 
a coating of tar is very effective in preventing air leakage 
through the brickwork surrounding the economiser. Large 
quantities of cold air frequently rush through the crevices 
between the top boxes and the brickwork ; this source of 
loss may be avoided by filling up the crevices with sheet 
lead. Similarly, loosely fitting dampers may be responsible 
for much leakage. 

Facilities should be provided for taking the temperature 
of the water both when entering and leaving the economiser, 
and of the flue gases both at the inlet and outlet of thie 
economiser chamber. In the former case ordinary mercurial 
thermometers will be found suitable ; in the latter case a 
pyrometer will be required. 

Frequent readings of these temperatures will prove 
valuable aids towards economical working. In a recent 
instance which came under our notice it was found that 
the flue gases from the economiser were passing away at 
too high a temperature. The area of the grate surface 
of the boilers was consequently reduced, and as a result 
a large saving in fuel was effected. 

Another source of loss occurs through radiation of heat 
from the economiser. By covering the top of the economiser 
with non-conducting material this loss may be largely pre- 
vented. The covering material should be such that it can 
be easily removed, so that examination of the caps may 
be made at any time, and leakage or other defects remedied 
at once. A non-conducting covering will also prove useful 
in preventing leakage of air past the junction of the top 
boxes. 

Finally, the importance of placing fuel economisers 
under the care of intelligent engineers and of having them 
periodically examined by experts, such as the inspectors 
employed by the makers or those of the leading boiler 
insurance companies, should not be overlooked. An 
economiser placed in the charge of a careless and reckless 
attendant will probably deteriorate rapidly and prove & 
constant source of annoyance and expense from the moment 
it is put to work. 

The great advantage of periodical examination by ex- 
peris lies in the fact that. defects are likely to be discovered 
far sooner than they would be were the examination left 
to those having no special experience in this particular 
class of work. Hence the defects may be made good, 
whilst the cost of remedial measures 1s trifling, instead of 
remaining undiscovered until perhaps they become a source 
of danger and difficult and expensive to repair. If an 
economiser be fed with good water, placed in the charge 
of skilful and reliable attendants, and periodicallv examined 
by some independent expert, there is indeed no reason why: 
its ‘‘ working life" should not be prolonged indefinitely. 
Under such conditions the cost in repairs and general up- 
keep would be in all probability very slight, accidents and 
trouble in working would be of very rare occurrence, and 
and a high efficiency in working would result, with a con- 
sequent reduction in the coal bill, which at an electric 
generating station is undoubtedly one of tlie principal items 
in the total annual expenditure. 


The Walsall Electrical Company, Ltd., of 57, Bridge- 
street, Walsall, have been placed on the Admiralty list 
for the supply of small switchboards suitable for torpedo 
boat destroyers, cranes, accumulators, charging switches 
up to 100 amps. rating, ammeters up to 1,500 amps. and 
voltmeters up to 260 volts. 
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A SPECIAL TOOL FOR MAKING TROLLEY 
WHEELS. 


Perhaps one of the strongest evidences of the enormous 
importance of the electrical industry is the fact that 
modern shop processes have been specially designed to 
meet its needs. A study of the special machinery evolved 


teresting and the only unfortunate thing about it is that 
the thing is too big to be considered here. Perhaps one of 
the latest instances may, however, be valuable. 

The Garvin Machine Company, of New York, realising 
the need there was for a machine capable of dealing in a 
specialised way with the manufacture of trolley wheels 
such as are used on our tramcars, produced the machine 
shown generally in Fig. 1, which is capable with dealing 
with this work in a rapid semi-automatic manner. The 
material from which these trolley wheels are made varies 
from practically pure copper to very hard bronze. The 


| 


for the manufacture of electrical apparatus is most in- 


copper wheels, 6 in. in diameter, at the rate of 3 min. 
each. The wheels are finished complete, with the exception 
of the rear face of the hub ; this operation being done on 
a small drill-press. By substituting other jaws the machine 
can be used on various other classes of turret work, but to 
the electrical trades the above features are matters of very 
great interest. 


| The Board of the Bergmann Elektrizitatswerke A.G., 
| in the prospectus re the issue of the new 44% debentures, 
states that during the first five months of 1911 orders have 
been booked to the amount of 23 million marks, as against 
16 million marks for the first five months of 1910. Besides 
this the prices realisable for the company’s products have 
not further fallen, and in some cases have slightly improved. 
The Strassburger Strassenbahn Gesellschaft declares a 
dividend of 7% for 1910-11. The net profit was 421,994, 
of which the dividend absorbs 350,000. The carry-over is 

| 22,658 marks. 


Fic. 1. 


wheel is gripped in an automatic chuck, shown more 
clearly in Fig. 2, and which is operated by air and a runner 
mounted on the turret trues the wheel up to a true running 
position. The finishing operations carried out by this 
machine are firstly, to drill the hole in the centre of the 
wheel, then to bore and face the hole, and thirdly, to ream 
the hole. To complete the wheel the runner is again brought 
in on the wheel and the turret slide locked in position. 
This steadies the wheel while the heavy grooved cut is 
taken with the double acting cross slide. Two tools are 
mounted on this cross slide as shown in the second illus- 
tration, each tool finishing one-half of the groove. This 
forming slide is not rigidly fixed to the bed, but has a 
limited movement along it by means of rack and pinion 
operated by a lever, and the in and out féed by right and 
left hand screw and pilot wheel. The addition of this side 
motion feature was made necessarv by the nature of the 
material being handled. The scale being very hard, it was 
found the hardest of high speed tools would dull rapidly if 
fed straight in. By the side motion it allows the tools to 
be fed nearly to the bottom of the groove without touching 
the metal and then a sudden slight inovement to the right 
or left brings the cutting edge beneath the hard surface. 
The arrangements of the pneumatically operated chuck 
are clearly seen in the first illustration and form a very 
valuable feature of the machine. Another interesting 
point is the shape of the tools. It will be seen that from 
this shape and their method of mounting, the maximum 
use is made of their material. 

With this lathe, hard bronze wheels 4 in. in diameter 
have been finished at the rate of 2 min. each, and pure 
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Some Reflections on the Recent Inquiry and its Results. 


(Onna from page 184). 


It must not, however, be forgotten that while many 
London financiers denounce the Continental system of 
industrial finance, and belaud our own banking methods, 
many of our leading houses seem to be willing to give 
credit to these so-called “ unsound ” Continental Banks 
on a scale and on terms that they often refuse to consider 
in connection with British industrial enterprise. The 
situation is like that of the small boy who makes dis- 
paraging remarks about the quality of the confectionery 
purchased by a schoolfellow, but who is willing, not to say 
anxious, to put his hand into the bag when the opportunity 
offers. There is no doubt that the closer financial con- 
nection with Turkey due to the recent formation of a 
British-owned bank in Constantinople has had a very great 
deal of influence on the placing of several millions pounds 
worth of war material iu this country. Some of the most 
celebrated advocates of individualism are beginning to 
realise a state in public, that as far as international business 
is concerned, the day of the individual as a unit is drawing 
to a close. [t is not altogether a pleasant idea, but it 
is one that will have to be faced. In other words it is a 
question of united we stand, divided we fall. 

With regard to the proposal of Lord Furness for the 
establishment of a chartered institute of international 
commerce, there is not much discussion. It is more oppor- 
tunities and more means to make use of them that are 
wanted for our young men. 


Question 8 shows that while a number of correspondents 
think that commercial attachés would be valuable, 30% 
say they would be no use under the present circumstances 
and some of the former appear to mistrust government 
departments because thev so rarely put practical men 
into posts of this kind. This feeling seems justified when it 
is remembered that recently a Secretary to a cabinet 
minister. who had not done a day's work in his life in a 
business concern, was made commercial member of the 
Indian Legislative Council at a salary of several thousands 
a vear. If men without intimate business experience are 
to be chosen as the proposed commercial attachés, the 
business community would be better without them, and 
payment of their salaries would be a waste of money for 
the nation. 

With regard to questions 9 and 10, it is, as several cor- 
respondents have admitted, difficult to go into the subject 
without getting into the mire of “ fiscalitis." Mr. Justus 
Eck put the case for No. 9 quite clearly. “ Everybody who 
enjoys the protection of Great Britain should pav for it in 
proportion to the benefit he obtains." He objects, how- 
ever, to an import duty in question 10. It is well known 
that à number of import houses in England are owned or 
partly owned by foreign manufacturers, and, therefore, if 
they wish to avoid the payment of any material sum as 
income tax, thev only have to invoice up the goods to the 
English house at a price which will show no appreciable 
margin after expenses are paid, or they will, as in several 
recent cases where English branches exist, arrange the 
contract direct between the client and the foreign house 
and, therefore, keep all books abroad, and escape the bulk 
of the income tax. 

English income tax, like other imposts on home industry, 
acts like an excise, as was practically admitted the other 
day by the Chancellor of the Exchequer, and it would make 
no difference if an exciseman or an income tax collector 
went through the accounts and collected the tax. If, 
however, there is a difficulty about collecting the income 
tax from an agent, then the difficulty could be got over 
by assuming at east a minimum percentage profit on his 
turnover, because though the paper profit of the foreign 
manufacturer may be low, bv sending goods here he helps 
cover his standing charges, which in these days are at times 
heavier than the bare cost of labour. 

It would make no difference from a practical point of 
view whether the income tax is collected by an exciseman, 


income tax man, or custom house officer, as the most 
practical way out of difficulties regarding payment would 
be to have it made when the goods are cleared. Many 
people who agree up to this point now say, however, that 
if the money is collected in the city by an income tax col- 
lector it is right, but if it is collected by a customs man 
at the docks it is all wrong. Probablv the consciences of 
those who are supersensitive on this subject could be 
salved by calling it an income tax duty and not a customs 
duty, and the man who collects it could wear a special hat, 
and call himself an income tax collector. It is, quite 
seriously, difficult to see how those who agree with No. 9 
can object to No. 10. They are both taxes, and the method 
of collection cannot alter the principle. It might be noted 
that while only 4% of the replies say “ No” to question 9, 
some 39% sav “ No " to question 10, though it 1s difficult 
to say where one begins and the other ends. Indeed, 
several correspondents recognise that they are closely 
allied, if they are not one and the same question. 

With regard to question No. 12, there is a general feeling 
that things could be much better than they are, though 
tlungs are not usually as bad as they too often are painted 
in the daily and popular press. Some people would be 
astonished at the large quantity of printing in French. 
Spanish, Russian, and even Japanese and Chinese, done bv 
London printers every day, and the organisation of some 
firms with regard to export work, especially with regard 
to some branches of the textile and agricultural engineering 
trades, would astonish many popular writers. The British 
electrical export trade is largely confined to the Colonies, 
legislative and patent difficulties in the early davs having 
kept our manufacturers out of many of the big markets 
until it was almost too late. Styles also differ greatly in 
different countries, and perhaps the long era of prosperity 
during the last century and the '* mine’s-best " feeling of 
the average Englishman has tended to prevent our being 
as good imitators and copiers as our competitors across 
the North Sea. We have learned a good deal from our 
American cousins with regard to catalogues and publicity 
methods, but it would be difficult to say that we are now 
verv far behind. Mr. A. S. Baxendale goes perhaps a little 
too far in saying that “ Price lists are no good now adavs 
in any language. Personal canvassing of the right 
character is the only really useful method of attracting 
new business. An able canvasser will prove in five minutes 
that the price appearing in the catalogues of other firms 
are either higher than those of the firm he represents, or 
when lower that, owing to differcnces of conditions of sale 
and types of machines, comparisons cannot be made." 
There is no doubt that an interesting and well-printed 
catalogue has tempted many people to buy new plant 
when they would otherwise have been contented with their 
old gear. 

With regard to question No. 14 re publicity campaigns 
the opinions seem fairly well divided. A correspondent 
who signs himself “ Zahler " states, “ If this campaign is 
to convince the general public of the adv antage of the use 
of electricity, yes. If it is simply to advertise manufac- 
turers among the trade, no.” In other words it is not 
much use trving to convert the converted. 

With regard to the inquiry generallv, it is gratifving to 
note the interest that has been taken in the matter Judging 
by the number of repiies reccived, especially when it is 
remembered that such a large proportion of the business 
is done by limited companies. Engineers and officials 
naturallv have some hesitation about giving their opinions, 
as some of the directors or important shareholders might 
differ from them, and later raise objections. British busi- 
ness men are not noted for being over-communicative and, 
therefore, the large number of replies received shows that 
the question of tlie future of the electrical industry is one 
that is holding the attention of many brainy men of the 
dav, and it is to be hoped that the results of the present 
inquiry will be to stimulate discussion and definite action 
in the interest of the industry and_of the nation at large. 
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Electrical Engineering Courses.— ll. 


Synopsis of the University and College 
Programmes for the Session, 1911—12. 


We give ‘herewith the second instalment of our 
customary annual synopsis of the courses in elec- 
trical engineering at the Universities and Colleges 
for the Session of 1911-12. In all cases the informa- 
tion here given is derived from strictly official 
sources and the text-books referred to are those 
which are especially recommended by heads of de- 
partments in the institutions concerned. 


University of Liverpool. 


The electrical department of the Faculty of Engineering 
at the University of Liverpool is under the care of Professor 
E. W. Marchant, D.Sc.Lond., M.I.E.K.; (David Jardine, 
Professor of Electrical Engineering) and Mr. J. K. Catterson- 
Smith, assistant lecturer and demonstrator. The syllabus 
is as follows: 

First Year. Course A. ELECTRICAL MEASUREMENTS. 
—Measurement of electric current, potential difference, 
resistance and power. Standard types of ammeters, volt- 
meters, ohmmeters and wattmeters. The potentiometer. 
FEE.—£l. Reference Book: ‘ Practical Electricity," W. 
E. Ayrton. 

SECOND YEAR. Course B. DIRECT CURRENT MACHINERY 
AND ELECTRICAL DisTRIBUTION.—General principles of the 
dynamo and motor. Characteristic curves of shunt, series, 
and compound wound dynamos. Constant current and 
constant pressure dynamos. Tests for dvnamo regulation. 
Mechanical characteristics of shunt, series, and compound 
wound motors. Motor testing for efficiency and insulation. 
Measurement of magnetic quality of iron and steel. 
ELECTRICAL — DisrRIBUTION— Measurement of electrical 
energy. Types of meter for direct current circuits. Kir- 
choff's laws and their application to current networks. 
Alternating currents and their properties. High tension 
svstems of distribution by transformers. Ship wiring. 
Three wire and five wire systems. ELECTRIC LiauTiNG— 
Carbon and metallic filament lamps. Calculation of illumi- 
nation. Standard lamps. Photometry. Are lamps. 
Measurement of mean spherical candle power. Globe 
photometers. Fre.—One term, £3; two terms, £5; 
course, £6. Reference Books: J. A. Fleming, “ Electric al 
Measurements. " two vols. ; J. A. Ewing, '* Magnetic In- 
duction in Iron”; H. Ayrton, “ The Electric Are”; A. 
Hav, '* Continuous Current Engineering ” ; E. J. Wade, 
j Secondary Batteries" ; Hawkins and ` Wallis, “ The 
Dynamo”; W. R. Cooper, “ Primary Batteries.” 

THIRD YEAR. Course C. GENERAL.—The theory of the 
magnetic circuit, and its application to the dynamo. 
Hysteresis and eddy current losses in iron. Elements of 
design of field magnets. Alternate current working. De- 
lineation of wave shape. Estimation and measurement of 
capacity and self-induction. Electrical resonance. Measure- 
ment of power in single-phase and polyphase systems. 
Meters for alternating current systema. Direct CURRENT 
MACHINERY.—Direct current multipolar dvnamos. Arma- 
ture winding. Regulation and control of dynamos. Ba- 
lancers and boosters. Theory of armature reaction and 
commutation. Dynamos for special purposes. Automatic 
regulation. Application of motors to lifts and cranes. 
Testing of motors for efficiency by Hopkinson’s and other 
methods. ALTERNATING CURRENT MACHINERY.—Single- 
phase and polyphase generators. Theory and working of 
transformers.  Greperal principles of rotary converters, 
synchronous motors, aud induction motors. Auto-trans- 
formers. — BATTERIES s.—Primary batteries. Secondary 
batteries. Testing of batteries for efficiency and capacity. 
Uses of batteries in central station practice. TRACTION.— 
Overhead systems. Arrangement. of feeders. Conduit and 
surface contact svstems. Traction motors. Regenerative 


control. Frk.— One term, £4 10s.: two terms, £6 10s. ; 
course, £3, Reference Books: Thomilen, ‘ Electrical 
Engineering " (translated bv Howe) ; Franklin. and Est y, 
“ Electrical. Engineering”; J. A. Ewing, “ Magnetic 
Induction in Iron and other Metals”; Hay, “ Alternate 
Current Working and Alternating Currents”; Carus 


"5. Hawkins and Wallis, ‘ The 
Sheldon and Mason, ‘ Dynamo-Electric 


Wilson, “ Electro-Dynamics 
Dynamo " ; 
Machinerv.” 

FourtH YEAR. Honours Scuoots. Course D.—This 
course is intended for those making a special study of the 
distribution of electrical energy and is suitable not only for 
those intending to become central station engineers, bnt 
for those taking up electrical tramway or railway work. 
All students taking this course must spend at least four 
hours per week in the laboratory. CENTRAL STATIONS.— 
Electrical machinery for central stations. Parallel running 
of direct current generators and alternators. Hunting of 
alternators and methods of preventing it. Use of amortis- 
seur coils. General arrangement of switchboards and 
mains in power stations. High and low tension switchgear. 
Automatic switching devices. ELECTRICAL TRANSMISSION.— 
Low tension direct current svstems. High tension systems. 
Kelvin's law. The overhead line. High tension insulators. 
Limits of pressure. Corona effect. Graded cables for high- 
tension systems. Calculation of charging current and 
inductive drop on transmission lines. Design of a mains 
system. Lightning protection for overhead lines. Theory 
of long-distance transmission lines with distributed capa- 
city. Transient. phenomena in transmission lines due to 
switching. Series distribution on the Thury system. 
ELECTRICAL DisTRipuTION.—Arrangement of service 
mains for low-tension systems.  High-tension transformer 
sub-stations. Sub-station for transforming from high- 
tension alternating current to direct current. Rotary 
converters. Motor converters. House wiring. Train 
lighting. Colliery winding plant. Meter testing. Illumina- 
tion of open spaces and rooms. FEE.—One term, £3 10s. ; 
two terms, £5 10s.; course, £r. Reference Books: G. 
Kapp, “ Transmission of Power’ ; Wordingham, * Centra] 
Station Practice a Steinmetz, " Alternating Current 
Phenomena ” ; Perrine ‘ Conductors for Electrical Dis- 
tribution”; Andrews, “ Eiec tricity Control" ; Bell, 
“ Electric Power Transmission " ; “ High Tension Trans- 
mission " (A.I.E.E.Proc.), 2 vols. 

Course E. ELECTRICAL MACHINERY.—This course is 
intended for those making a special study of electrical 
machinery and its design. All students taking this must 
spend at least four hours per week in the laboratory, and 
are further recommended to take tlie Electrical Engineering 
section of Design and Drawing. Direct current dynamo 
design. Relation of size and speed to output. Armature 
losses and heating. Windings of multipolar dynamces. 
Theory of commutation. Compensating windings and 
commutation poles. Turbo-generators. Load factor rating. 
Crane and traction motors. Single and polyphase alter- 
nators. Windings. Wave form. Harmonic analysis. Arma- 
ture reaction and theory of alternators. Design and testing. 
Open and short-circuit characteristics. Regulation. Alter- 
nating current turbo-generators. Theory and design of 
Transformers. Influence of efficiency and cost of active 
material on dimensions. Transformer testing, single and 
polyphase. Theory and design of induction motors. Effects 
of frequency. Circle diagram. Methods of improving the 
power factor. Design notes for single-phase commutator 
motors. Electrical machinery for electrolvsis. FEE.— One 
term, £3 10s.; two terms, £5 10s. ; course, £7. Reference 
Books : Parshall and Hobart, “ Electric Machine Design ”’ ; 
Kapp, '' Transformers" (second edition); Thompson. 
“ Dynamo Electric Machinery," Vols. I. and II. ; Hobart 
and Ellis, “ High Speed Dynamo Electric Machinery Se 
“ LEE. Proceedings ” ; MeAllister, “ Alternating Current 
Motors " ; Steinmetz, ** Alternating Current Phenomena ”’ ; 
Behrend, ** The Induction Motor" ; Hawkins and Wallis, 
“The Dynamo," Vols. I. and II.: Hobart, ‘ Electric 
Motors," 1910; Goldschmidt, ** Alternating Current Com- 
mutator Motors. 


Course F. DESIGN or ELECTRICAL MACHINERY.—-T hose 
taking this course must also attend the lectures of Course 
E. During the session complete calculations and drawings 
will be made for a direct current generator, a three-phase 
alternator, a single or three-phase transformer, and a 
three-phase induction motor. Other designs will be carried 
out if time permits. 
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Course G. TELEGRAPHY AND TELEPHONY.—A course of 
lectures on Telegraphy and Telephony will be given during 
the Autumn and Lent Terms. Instruments, lines, code, 
batteries. Duplex, quadruplex and multiplex working, 
single and double current. Automatic transmitters. Effects 
of self-induction and capacity. Speed of working. Cable 
construction, laying and repair. Finding of faults. Land 
lines, posts, insulators. Telephones: instruments, lines, 
exchanges, and networks. Conditions of efficiency. Dis- 
turbing influences. Mutual induction. Methods of pro- 
tection. Effect of capacitv and self-induction. Wireless 
telegraphy. Frr.—£3. Reference Books: Preece and 
Sivewright, " Telegraphy " ; Miller, '* American Telephone 
Practice’; Poincaré and bo “ Maxwell’s Theory 
and Wireless Telegraphy’’; Fleming, “ Principles of 
Electric Wave Telegraphv." 

Course H. Exvectric RaiLwavs.—Calculation of power 
required for a given service. Arrangement of mains and 
sub-stations. Third and fourth conductor rails. Bonding. 
Overhead construction. Single and double catenarv sus- 
pension. Direct current, three-phase and single-phase 
railways. Design of motors. Controlling gear and rolling 
stock. Cascade control for three-phase svstems. Main line 
traction. FEE.—£3. Reference Books: Ashe and Ketlev, 
* Electric. Railways”; Dawson, “ Electric Railways " 
Wilson and Lydal!, “ Electric Traction " ; Parshall and 
Hobart, “ Electric Railways" ; “ Electric Railway Test 
Commission, U.S.A." 

Course I. Evectrro-Cuemistry.—A course of lectures 
will be given during the Lent and Summer Terms on the 
apparatus used in electro-chemical processes, and will form 
a part of a course for those intending to specialise in electro- 
chemical processes. Special machines for electro-plating 
and for the production of high tension currents. Apparatus 
for rapid deposition of metals; electric furnace working 
and construction. Electric smelting of steel. Methods of 
production of nitrates from the atmosphere. Frre.—£3. 
Text-Book : Borcher, “ Electric Smelting and Refining." 


University of Sheffield. 


The Faculty of Applied Science of the University of 
Shefheld provides instruction in all branches of Engineering, 
Metallurgy, Mining and Architecture. Each department is 
well-equipped with modern appliances necessary for the 
study of its subject in a thoroughly practical manner. In 
particular the Electrical Engineering Department com- 
prises three electro-technical laboratories and a central 
station equipment. It is fitted up with modern types of 
clectrical instruments and machinery to demonstrate the 
technical applications of electricity to lighting, traction. 
power transmission, mining, and electro-chemistry, and 
to the methods and requirements of commercial testing. 
All the laboratories are provided with continuous and 
alternating currents, and the plant which supplies them to 
the laboratories and for power purposes is also available 
for testing and demonstration work. 

The Generation, Transmission, and Distribution of 
Electricity may be one of the subjects selected for the 
Examination for the Ordinary Degree of B.Eng. of the 
University, and is a compulsory subject in the Examination 
for the Ordinary Degree of B.Eng. (Mining). Electrical 
Engineering is also recognised as an Honours School of the 
Faculty. 

The various courses in Electrical Engineering are: 
Continuous Current Engineering, Alternating Current 
Engineering, The Design of Electrical Appliances and 
Machinery, Practical Electrical Enginecring, Electrical 
Engineering for Mining Students, Engineering Economics. 

The Electrical Engineering Department. possesses three 
clectro-technical laboratories and a central station equip- 
ment, and is provided with modern tvpes of clectrical 
instruments and machinery to demonstrate the technical 
applications of electricity to lighting. traction, power 
transmission, mining, and electro- chemistry. The methods 
and requirements of commercial testing form an important 
feature of the work of the third year laboratory. which is 
provided with the necessary appliances for testing the 
magnetic properties of iron and steel, calibration of meters 
and testing instruments, the study and delineation of 
the wave-forms of alternating currents by means of the 
oscillograph, and the testing of cables, etc. All the 
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laboratories are provided with continuous and alternating 
currents. 

The lecturer is Mr. Ellis H. Crapper, B.Eng., M.LE.E., 
and the courses are sectionised under continuovs current 
engineering, alternating current engineering, the design of 
electrical appliances and machinery, practical electrical 
engineering, and electrical engineering for mining students. 
Under the first-named the syllabus comprises (Section A) 
lectures on electrical laws and units, electric circuits and 
systems of distribution for lighting and power, mechanical 
strength and electric properties of materials, conductivity, 
ete., theory and construction of batteries and secondary 
cells, glow lamps and methods of manufacture, testing and 
efficiency, fittings, wiring, arc lamps, ete., distribution from 
central stations ; and (Section B) magnetic properties of 
materials, magnetising force, induction and permeability, 
hysteresis, etc. ; outline of the theory of continuous current 
dvnamos and motors, types of field magnets and the 
winding of field magnets, armatures, magneto-generators, 
etc. ; transmission of power by direct currents, the electric 
driving of workshops ; electric traction. 

The alternating current course comprises the algebra of 
harmonic quantities, generation of single-phase currents 
and the theory and principles of polyphase systems, the 
synchronous motor, single and polyphase, the static trans- 
former in theory and practice, the induction motor, the 
alternating series and repulsion motors, the rotary con- 
verter, motor-generators and the various combinations for 
transformation of currents. ctc. ; and in the second term 
systems of electric transmission and distribution of power 
by continuous, alternating, and polyphase currents, the 
design and arrangement of cables and feeders, sub-stations, 
their equipment and use, efficiency of the various systems ; 
distribution of lossss, determination of the most economical 
svstem, high tension transmission, high tension insulators, 
lightning arresters, design of aerial lines, designs of gene- 
rating and sub-stations, choice and arrangement of plant, 
switchboards, switch-gear, regulating and safety devices, 
load diagrams, descriptions of various power schemes, 
electrification of railways, electrolysis, elementary prin- 
ciples of telegraphy and telephony. 

The Session opens on September 18. 


University of Leeds. 


The lecturer in the department of Electrical Enyineering 
is Mr. G. D. A. Parr, M.Sc., M.LE.E., A.M.1.Mech.E., the 
assistant lecturer and demonstrator is Mr. Walter E. 
French. The University has recently replaced the old depart- 
ment by a large and handsome building, standing by 
itself and specially designed and built for teaching Elec- 
trical Engineering. A very large addition has been made 
to the original excellent equipment, in the form of the 
most modern machinery, general plant, and apparatus of 
all descriptions. The department, in addition to possessing 
a large lecture theatre, drawing office, private research 
room, workshop and batterv room, contains dvnamo, 
motor, transformer, instrument, photometer and cable 
jointing rooms, and elementary laboratory, which are 
fitted with a large variety of electrical engineering plant, 
including 26 different tvpes of direct and alternating 
current generators, motors, double commutator con- 
verters, rotaries and rectifiers by the best makers, of which 
there are 8 large direct-coupled motor-generator '' sets," 
ranging from 4 to 30 h.p., in the dynamo room. The 
motors of these `“ sets " are of the most modern types, with 
multipolar fields and commutation poles in the larger sizes, 
for giving wide variable speed ranges. The generators of 
direct current are respectively series, shunt and compound 
(long and short shunt) wound machines, and a 500 volt 
compound wound dynamo. The alternators are respec- 
tively single, two and three-phase machines. Two of the 
direct current dvnamos are fitted with arrangements for 
delivering three-phase, and one for delivering two-phase, 
alternating currents, and hence are rotatory converters for 
converting continuous to single, two and three-phase 
alternating currents or vice versa. In addition there is a 
10 kw. Westinghouse rotatory converter (continuous to 
single, two and three-phase alternating currents or vice 
versa); an Electrice Construction Company’s motor 
generator of 21 kw. The motor room is equipped with 
separate series, shunt. and compound wound direct current 
motors, together with~@ G.E. Company's 800 tramway 
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motor; also with single-phase alternating current induc- 
tion and commutator motors, together with two and three- 
phase induction motors, all fitted with different tvpes of 
absorption dynamometers for measuring h.p. and efficiency. 
The Transformer Room 1s equipped with electrolytic and 
rotary rectifiers; a three-phase transformer; a low 
tension Lowrie Hall converter; several high tension 2.000 
volt transformers of the Mordey, Swinburne, Lowrie-Hall, 
Berry, and Pyke-Harris types; high and low tension con- 
densers. The remaining laboratories are equipped with 
the most modern standards, and a large variety of other 
instruments, etc., met with in commercial work, and 
necessarv for ordinary and advanced testing work. The 
Cable Jointing Room 1s fitted. with suitable stoves, tools, 
instruments, and different sized cables up to 37-strand, 
and 0-1 sq. in. concentric armoured main, for practice in 
joint making. The University is lighted throughout by 
the electric light, the plant for which Electrical Engineering 
students take charge of and are responsible for during a 
complete week. 


During the Session courses of lectures and laboratory 
instruction will be given on:—(L) Electro-technology : 
(II. and HI. Advanced electrical engineering; (1V.) 
Electrical design. Second year students attend a course of 
lectures on Electro-technologv. The subjects treated 
embrace absolute and practical electrical units ; measure- 
ment of currents, potential differences, resistances, power 
and energv; construction and action of ammeters, volt- 
meters, ohmmeters, resistances, condensers, wattmeters, 
coulombmeters, ergineters, electro-dynamometers, and 
other electrical measuring instruments; principles of 
electro-magnetism, induction, permeability hysteresis ; 
electro-magnetic induction; measurement and laws of 
combination of self and mutual inductions ; principles of 
construction, - characteristics, efficiency, coupling and 
conditions of automatic and self-regulation or direct and 
alternating current dynamos and motors for constant 
pressure and current; boosters; types of armatures and 
field magnets ; governing motors to run at constant speed ; 
relations between current and torque in series and shunt 
and compound: motors; application to lifts and traction ; 
speed reducing gear; load curves and their effect on all 
day efficiency ; construction, capacity, life and manage- 
ment of secondary cells ; comparison of all the well-known 
present-day tvpes; use as regulators for small plants and 
as balancers for three-wire system ; construction, life, 
candle-power, aud efficiency of glow and arc lamps—open, 
enclosed, and inverted ; distribution of light ; absorption 
by globes ; comparison of direct, rectified, and alternating 
current arcs ; distribution of electricity by series, parallel, 
three-wire, and five-wire systems ; regulating appliances ; 
transformers—their construction and uses; direct current 
transformers; rotary converters; secondary cells as 
transformers ; sub-stations ; comparison of efficiency with 
various systems of distribution, electric welding—Thomson 
and Bernardo's processes ; electric brazing ; electrolvtic 
deposition of metals; safety devices; Telegraphy—the 
most important instruments ; signalling through land lines 
and submarine cables; simplex, duplex, and multiplex 
systems ; wireless telegraphy; Telephony—transmitters, 
receivers, metallic circuits, trunk lines: multiple call 
systems; phonophore multiple cables; testing and 
locahsing faults in telegraph and electric light mains; 
wireless: telephony. The laboratory course follows closely 
the lines of the lecture course. Books recommended : 
Parr's “ Electrical Engineering Measuring Instruments,” 
9s. net.  Parrs “ Electrical Engineering in Theory and 
Practice," 12s. net. i 

In the third year lecture course the subjects treated will 
include the transmission and distribution of power by 
continuous and alternating currents, treated practically 
and from an economie point of view; electrical traction 
systems with surface contact, trolley wire, self-contained 
battery, third rail and underground conduit; auto-car 
traction; rail bonding; controllers; gearing; cost of 
electric as compared with other forms of traction ; theory 
and measurement of current, voltage and power in alter- 
nating, single-phase and multiphase current circuits ; 
ohmie resistance and 'apacity y size of feeders and mains, 
and the generation, transformation and distribution of 
multiphase currents, 
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This course on Electrical design consists of lectures on 
the general principles underlying electrical design, and also 
the complete mechanical and electrical design of direct and 
alternating current dynamos and motors, high tension 
condensers, alternating and continuous transformers, and 
the complete design, with estimate, of the electric light 
installation in a house. 

The third vear laboratory work is of a more advanced 
and technical character than that of the second year, and 
will comprise :—Relations between E.M.F. and speed in 
direct current dynamos and alternators; characteristics, 
output, h.p., and efficiency of continuous current dynamos, 
motors, alternators, transformers, and rectifiers, using 
laboratory and commercial methods ; calibration of high 
tension instruments; E.M.F. and current curves of alter- 
nators and transformers ; measurement of power developed 
in alternating single-phase and multiphase current circuits ; 
practical methods of measuring magnetic leakage in dyna- 
mos; tests employing multiphase currents; efficiency 
tests on multiphase rotatory converters; combined effi- 
ciency tests on a motor generator set ; on a tramway set ; 
on an engine dynamo set ; and on a motor fan set ; tests 
employing high tension condensers with alternating cur- 
rents; investigations of wave forms bv the oscillograph. 
Arrangements are also provided for instructing students 
in throwing into phase two single-phase or polvphase 
alternating currents. Each third year student will be re- 
quired to provide himself with a copy of Parr's '* Advanced 
Electrical Engineering Testing," 9s. net. 


(To be continued.) 


Books Recommended. 


To meet the special requirements of electrical engineering 
students, the scope of the Technical Book Department of 
the ELECTRICAL ENGINEER has this year, with the kind 
co-operation of the Publishers concerned, been very 
considerably extended. All the Books specially recom- 
mended in connection with the foregoing courses of stud 
can be despatched to students by return of post as well as 
anv of the volunies named in our classified lists of selected 
text-books. 

The ELECTRICAL ENGiNEER's Technical Book Dcpart- 
ment also supplies standard works on al) subjects to 
subscribers and readers in every part of the world, and 
during the past two years has thus circulated many 
thousands of volumes. 


ELECTRICITY AND SMOKE PREVENTION. 


The claims of electricity as a smoke preventer are 
becoming more and more recognised and admitted, and at 
the important Smoke Abatement Exhibition which is to 
be held in Manchester from November 10 to 25 next, it is 
confidently anticipated that the electrical appliances for 
cooking. hghting, which will be exhibited there will demon- 
strate convincingly their many advantages. So much have 
manufacturers realised the exceptional opportunity offered 
by this exhibition of placing their specialities before the 
most thickly populated district in England and the one 
which practically dominates the rest of the country that 
the exhibition could almost be made entirely electrical had 
not the Advisory Committce of the Exhibition restricted 
exhibits of this character to one section of the exhibition, 
In this section will be shown all the newest and best 
appliances for preventing smoke, and the demand for space 
has been made the more keen by the many important 
concessions allowed to electrical firms showing by the 
Manchester Corporation. f 


At a Coroner's inquest at South Bank, Middlesborough 
on the body of Francis Best, a caulker. it was stated that 
he accidentally dropped some white lead down the slot of 
a conduit at Smiths Dock. This conduit contained three 
live cables which supplicd electricity to a crane, and in 
trying to recover the packet of white lead, it was supposed 
that Best touched one of the cables and was killed in- 
stantly. A steam crane driver saw the man and ran and 
switched the current off. The deceased was lving with one 
hand grasping the cable and the other on the rails. A 
verdict of “ Accidental death " was, returned, no person 
being held to be blamable. 
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Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 
RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

Questions.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
&cceptance than those of & theoretical nature. Questions may 
be sent in at any time. 

Answers.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 


Question No. 1258.—Give theoretical method of calculating 
dimensions and winding of commutating poles for 
direct-current machines. State and explain any 
differences that may he found between calculated 
results and results actually found in practice.— 
“ Kor.” 

Question No. 1259.—A bi-polar series wound 1} B.H.P. 
motor wound for 210 volt c.c. circuit, tends to spark 
on the trailing edge of the brushes when run at full 
speed (1,850 r.p.m.). The armature is gramine wound, 
the diameter of the commutator being 23 in. The 
carbon brushes of which there are two are 14 in bv 
] in. on face. Without lowering the speed of the 
machine, are there anv means by which this sparking 
can be put a stop to, short of modifying the design 
of the machine, if the latter, what modifications would 
vou suggest ? 

Question No. 1260.—A series-wound crane motor runs 
only about half speed with controller gullon, and takes 
twice the full load current. It behaves exactly similarly 
with or without load except in the latter case the 
current is reduced a little. What is the cause? In- 
sulation between poles and earth is good.—^' QUERY.” 


ANSWERS. 


Question No. 1257.—Tin requires a higher fusing current 
than lead. An alloy of one tin and two lead fuses 
with a lower current than lead. Explain why this is, 
and make reference to the melting temperatures ; also 


explain what are the most suitable proportions for. 


soldering trolley wires, cables and armatures.—J. B. 
Reply to Question No. 1257 (awarded 10s.).—It would be 
as well, if, before answering our correspondent’s question, 
we were to state fearlessly and definitely that there is no 
exact theorv of fuses, and that the most we can do 1s to 
venture a little wav in the direction of putting fusible wires 
in the right order of carrving capacity, leaving the exact 
capacity to experiment. It is well known, among those to 
whom calibrated fuses would be a boon, that it is well nigh 
impossible, even under the best conditions, to make fuses 
operate at pre-determined currents with regularity. If we 
take a wire of diameter d, of resistivity at the particular 
temperature, and per unit cube, and carrying a current of 
C amperes, the loss of electrical energy per unit length 
C*y 4 
r d? 

If the wire is T degrees above the surrounding atmosphere, 
and K is radiation per unit area of the wire per degree 
difference of temperature, then the radiation froin the wire 
will be 

T K x area of wire (cylindrical surface) or T K a d. 


[4 
LI 


of the wire will be C?R or 


[f the wire is on the point of melting, we have the 
following : 
C yA4 


T eTKrd 


This is where we stumble. In the first place V is really 
quite unknown ; itis thought that the resistivitv rises very 
rapidly just at the melting point, this accounting for the 
explosive action of certain fuses. The value of K is at least 
twice as great, at the melting point, for copper as for tin 
or lead, which do not reach red heat. The value 4/d3 even 
has been roundly attached (see Schwartz & James. Journal 
of I.E. E., vol. 35.). 

[f, however, we assume 4/ to rise steadily with the 
temperature, and K to be the same for tin and lead, we 
have, using Matthiessin’s figures : 


Melting Resist. O5 rise per Resist. 
l Point. Cold. des. Hot. 
Tiu — 230" C 13-1x 10-6 per cm? 365 956 
Lead 330°C 19-5 x 10-8 :387 2262 


The values ol / T, for tin and lead are then: 


Tin, fT = p 
™ a7 = Vo56 = 4 

T 3350- 
Lead, cde 


2262 
Sir Wm. Preece gave tin is to lead as 164: 138. The 
above is very approximate, but will serve to show in some 
small degree how these things pan out. I regret I cannot 
find anv figures relating to the tin-lead alloy.—J. F. 
Forrest, B.Sc. 


a E 


Further Reply to No. 1256. 


In view of the interest which has been manifested in 
this problem, we give herewith one further reply. 


Answer to Question No. 1236 (awarded 5s.).—There are 
three possihle methods of balancing the 410 kw. 500 and 
400 r.p.m. shunt wound machine for three-wire distribution. 

1. Bv means fo a static balancer. 

9. By means of a static balancer with mid-wire booster. 

3. Bv means of a three-wire balancing set. 

These three methods are shown in Figs. !, 2 and 4. 


A three-phase static balancer should, if well designed, 
deal with 25-30% out of balance current without a greater 
variation of voltage than a 2-2-5% on either side of the 
mid-wire. The considerations governing the choice of the 
number of phases of the balancer are dealt with later. 
Fig. 1 shows the method of connecting the three-phase 


Rhe ostat 


Fic. 1. 


balancer to the necessary three slip rings. The static 
balancer provides a path for the entry to or exit of the out 
of balance current from the armature, but it is clear that 
it cannot counteract the drop in the mid-wire due to the 
passage of this current. l 

For ordinary purposes the above-mentioned voltage 
variation should be sufficiently good. If, however, the 
nature of the load is such that this drop must be counter- 
acted a booster may be placed in the mid-wire, as shown 
in Fig. 2. This is a series booster direct coupled to the 
generator shaft. 
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The amount and the direction of the boost given bv this 
machine would be directly proportional, since the machine 
is series wound to the magnitude and direction of the 
current in the mid-wire. The action of this machine is 
thus automatic, and it is designed to counteract the drop 
in the mid-wire due to the out of balance current, and 
consequently maintain balanced voltages on either side of 
the mid-wire. These boosters are designed to deal with 
any amount of out of balance current. 


^ eosfat- 
Fic. 2. 


From the nature of the construction of the existing set 
this addition mav not be feasible; in this case we have 
an alternative in method three. Fig. 3 shows two direct- 
coupled shunt-wound machines acting as a three-wire 
balancer. Each machine should have an output of 38 kw. 
in order to deal with the out of balance current and balance 
the voltages. This new set would not be automatic, but 
would be hand regulated, and requires attention. On the 
whole, the first method suggests itself as being the most 
feasible for the following reasons, since the voltage varia- 
tion for all ordinary purposes should be sufficiently good : 


Fia 3. 


l. Automatic action. 

2. High efficiency. 

5. No extra commutating gear (slip rings being easy to 
maintain and keep in order). 

1. Small space required. 

5. No extra switchgear. 

6. No extra attendance. 

1. Low initial expenditure. 


Dove Sa/encer 


Fic. 4. 


The third method would be the most expensive, owing 
to the extra machines, switchgear, floor space and main- 
tenance necessary. eM 

Choice of the number of phases of the balancer. The 
addition of a number of phases to the balancer improves 
the regulation. E 


The coils wheu connected to the slip rings have a small 
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idle magnetising current (A.C.) passing through them. 
When the periodicity is low this current 1s liable to attain 
high dimensions if the induction of the iron were not kept 
low by means of increasing the size of the iron arc. If 
this high current is allowed to flow, in cases of lighting 
loads a flickering of the lights is sometimes observed. For 
this reason some manufacturers wind their coils on several 
links. This would apply in this case, since the periodicitv 


of the A.C. current in the balancer E x 3 = 20 cycles 


per sec. Further, the greater the number of phases used, 
the greater the number of paths for the out of balance 
current to enter into or come out from the armature. 
This not only causes a more uniform distribution of the 
current in the armature, but the effect of the reaction 
field due to the out of balance current is reduced, thus 
rendering the resultant generator field more steady. 

It is not commercial practice to use more than three- 
phases owing to the number of slip rings necessary. Another 
limiting condition in this case is the number of slip rings 
that can be convenientlv mounted on the existing shaft, 
also the alteration to the windings of the armature should 
be minimised as much as possible. Fig. 3 shows the con- 
nections of three rings to the armature. For the sake of 
simplicity the armature 18 shown as a ring-wound machine, 
and the brush gear is not indicated. Each slip ring is con- 
nected to three equi-potential points on the armature, 
these points being so spaced at 120 degrees apart that thev 
simultaneously pass under like poles on rotation. Each 
set of three points are spaced 30 degrees apart from the 
neighbouring set. This is clearly shown in the figure. It 
will he noticed that there are nine points for the entry 
into or exit from the armature of the out of balance current. 
— RrAN." 


ELECTRICAL ENTERPRISE IN JAPAN. 


The following information is extracted by the “ Board 
of Trade Journal " from the report bv the British Acting 
Commercial Attaché for Japan (Mr. R. Boulter) on the 
trade of that country in 1910, which will shortly be issued : 

In last year's report attention was drawn to the boom 
in schemes for light railways and lighting companies. The 
number of new proposals for undertakings of these descrip- 
tions and extensions of existing ones has increased during 
1910. In August a light railway law was put in force (see 
p. 448 of the “ Board of Trade Journal " of September 1, 
1910). The object of this law is to enforce proper control 
over the promotion of schemes for constructing light 
railways, and also to encourage the construction of such 
lines in order to connect minor centres of trade and pro- 
duction with the existing lines of railwav. The nationalisa- 
tion of the railways has had the effect of checking private 
enterprise in this direction, while the State is unable to 
spare funds sufficient to meet the demands for railwav 
extension. Consequently it is hoped that this law will 
attract private capital to the construction of light railways. 
A more powerful fillip to this industry was given by the 
news of the Government's intention to introduce into the 
Diet during the 1911 session a Bill for granting subsidies 
to light railways. This Bill was passed by the Diet (see 
p. 244 of the “ Board of Trade Journal " of May 4 last). 
The date of its coming into force is not yet determined. 
It should be repeated here that, on account of the financial 
standing of some of these undertakings, it is advisable for 
British. merchants to do busiress with them only through 
firms or representatives in Japan, as the latter are in a 
position to ascertain whether contracts can safely be ac- 
cepted. Most of the light railwavs use electricity as their 
motive power and also undertake the supply of electric 
light. During the year a number of orders have becn 
received for the erection of small plants for the supplv of 
electric light, the power being generated by gas engines. 
In the industrial cities of Osaka and Tokio a large and grow- 
ing demand exists for gas motors for use in small factories. 
As showing the growth of gas companies, it may be men- 
tioned that there are 65 companies in Japan either in 
operation or in course of promotion. The capacity of the 
smallest of these companiesis 35,000 đu. ft. of gas per day. 


, 
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Alternating Current 


Calculations. 
(Continued from page 161.) 


Section X.—Electrical Resonance. 


As the general equation for an alternating current circuit 


i.e., I = —5;.—————— ————— indicates, capacity-reac- 
VR + ( I \2 i 
wL — 
tance may be considered as a negative inductance-reactance, 
inasmuch as the effect of capacity is to annul the effects 
of inductance to a greater or less extent. In order to bring 
this matter prominently forward let us consider the case 
where an alternating pressure of 1,200 volts, at a frequency 
of 50 periods per second, is applied to a non-inductive 
circuit of 25 ohms resistance. The resulting current is 
obviously I = 439° = 48 amperes. If an inductance of 
0-796 henry had been connected in series with the resistance 
the resulting current would have been 
o 120 
— v (25)? + (2750 x 0-796)? 
eee BO 
. V/625 + 62500 
1200 
251-24 
a reduction of 90% of the previous value. If a condenser 
of 25-47 microfarads be connected in series with the above 
resistance and inductance the resulting current will be 


I; 


= 4:77 amperes 


a Li. MEER CR ERR 
^ aa 00 g 
n2 ms , Ms PER KOC EORUM 

V 257 + (1002 x 0796 — i 2541) 
_ 1200 
V625 + (250 — 125)? 
. 1200 1200 


~ 4/625 + 15625 ^ 12747. 
= 9:41 amperes 


Fio. 1. 


which implies that the introduction of capacity has approxi- 
mately reduced the impedance of the circuit 50%, since 
the current is approximately doubled. Let us now consider 
the case when the resistance 1s 25 ohms, the inductance 
0-796 henry, and the capacity is 12-735 microfarads. With 
the same applied pressure the current will be 

1200 


ce c Gaus 108 ) 


97,12 7 ———————— À— 
Jes a (1007. x 0796 EE 
1200 1200 | 


= a/ (25)? (200—250? — 35 
= 48 amperes. | 


Jt is thus obvious that by adjusting the capacity so that 
the capacity-reactance is equal and opposite to the in- 
ductance-reactance, or what would give the same result, 
by adjusting the inductance so that the inductance-capacity 
is equal to the capacity-reactance, the capacity effect 
annuls the inductance effect, with the result that the 
current traversing the circuit is a maximum for the applied 
pressure with a given resistance in circuit. Furthermore, 
since the impedance of the circuit is precisely equal to the 
resistance, the current will be in phase with the applied 

ressure, and the power-factor of the cireuit will be unity. 
his is clearly a most desirable condition to realise so far 


as power-factor is concerned ; there are, however, other : 
factors which must be taken in to account. With a current 
of 48 amperes the pressure across the inductance is 

E, = 2-/LI = 100 « x 0:796 x 48 


= 12000 volts 
and the P.D. across the terminals of the condenser is 
E. = ,. 48x10 | 
K 29 fK — 1007 x 12-735 
= 12000 volts. 


The existence of voltages ten times as great as the 
applied pressure at two parts of the circuit implies a 
dangerous condition of working, which is aggravated by 
the fact that these pressures increase directly as the current, 
so that if the resistance be suddenly halved the current 
becomes 96 amperes, and E, and E, = 24,000 volts. In 
addition to the production of extremely high pressures due 
to the combination of inductance and capacity, especially 


when w L = SK there is the possibility that self-sustained 


oscillatory currents will be set up in consequence of the 
inertia property of inductance and the elasticity property 
due to capacity when the frequency of the supply is equal 
to the natural frequency of the circuit. 


I I 


When oL = "d w= det P= pk 
"E E 
E Y LK 


When this condition exists it is known as resonance, and 
since it creates a dangerous rise of pressure it is termed 
voltage resonance. 

EXAMPLE 1 —Determine the capacity of a condenser which 
gives resonance when connected in series with an electro 
magnetic. spiral of resistance 1Q ohms and inductance 0-2 
henry, if the frequency of supply is 50 cycles per second. 
Also determine the P.D. across the terminals of the condenser 
if the impressed pressure is 200 volts. 


When resonance exists wL = X 
oK 
106 106 


zu Sci (1007)? x 0-2 


— 50-67  microfarads. 
The voltage across the terminals of the condenser is 
given by 
Ex = - , and 
eae 
R 10 
= maximum value possible 
20 x 109 
~ 100m x 50-67 
= 1256 volts. 


EXAMPLE 2.—Determine the current supplied to a com- 
bination of a resistance (R = 20 ohms), choking coil (L = 0-4 
henry) and condenser (K = 50-67 microfarads) connected in 
parallel across a 200 volt circuit, the frequency of which is 
50 periods per second. What is the power-factor of the circuit ? 

The arrangement is shown in Fig. 1. Let I, I; and I, 
be the respective currents traversing the three branches, 
and let I denote the current supphed. The current I, will 


= 20 amperes 


E 
be in phase with the pressure of supply, I, = SL lags 90° 


behind the pressure, whilst I, = w KE leads the pressure 
by 90°. There will, therefore, be a phase relation of 180° 
between I, and I., and the value of I will be given by 
the vector sum of I,, Ii, and Ix. 


K 200 
I, = R= 90 = 10 amperes 
E 200 EC 
I, = E qo0c x04 > 1-59 amperes 
0-67 
I =o KE = 100r x ^, x 200 


= ]:0134z. = 3:18 amperes 
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andI -4/I,2--(I, — Ix)? 


= 4/10? + (1-59 — 3-18) 
—4/102-- 1-59? = 10-125 amperes. 
This current leads upon the pressure of supply by an 
angle 9, such that 


1-59 


.'. 6= 9? (from tables) 
and power-factor = cos 0 = 0-9877. 


Now, if the inductance of the choking coil was reduced 
from 0-4 to 0-2 henry, then the value of I;, would be equal 
to Ix, and the current supplied, I, would be equal to I, = 
10 amperes, and the power-factor would be unity. This 
is another phase of resonance, and since the currents 
traversing the choking coil and condenser are equal, it is 
known as current resonance. 


tan 6= 


EXAMPLE 3.—A non-inductive resistance of 20 ohms, an 
inductive coil of 10 ohms resistance and 0-015 henry in- 
ductance and a condenser 100 microfarads capacity are con- 
nected in parallel across a 50 frequency 250 volt circuit. 
Determine the current taken by the combination, and the 
power-factor of the arrangement. 

This is an example of impedances connected in parallel, 
and if I, be the current in the non-inductive branch 

E 250 
1 =F = 20 12-5 amperes 
and it will be in phase with the applied pressure. 
I» be the current in the inductive coil, then 


Let 


I; 


"VR. 

B 950 

MO? + (100 r x 0:075)? 
250 

~ 95-59 


This current lags behind the impressed pressure by an 
05 such that 


= 9-77 amperes. 


2rfL  100m-x 0-075 
Re E 10 

= 2-356 
and 0, = 67° 


Let I3 be charging current of the condenser, then 


I; = w KE = 1007~x a x 250 
= 2:5 = 7-854 amperes. 

This current leads upon the impressed pressure by an 
angle of 90°. The current taken by the combination is, 
of course, the vector sum of the three currents I,, Ie and 
Is, and the method of compounding these currents will 
be understood from the graphical construction given in 
Fig. 2. Let OA to a certain scale represent the impressed 
pressure of 250 volts, and OI, to the current scale represent 
the current Iı. The triangle OBA is the vectorial triangle 
for the inductive branch, which is obtained by the method 


explained on page 21, July 7, and the length OIg along 
OB, to the scale adopted, represents Tg. The charging 
current Is is represented by the vector OIs, at right angles 
to OA. Now the vector Ol; may be resolved into two 
component vectors Os and Ove along two axis at right 
angles to one another, one axis heing formed by OA. We 
thus get vectors OI, and Oz acting along OA, and two 
vectors, Oiz and OI; acting in opposite directions perpen- 
dicularly to OA. 
Now Oi = OJ, cos 62 = 9:77 x cos 67° 
= 9-77 x 0-3907 
= 3-82 amperes 
and Or, = Ol, sin 05 = 9:77 x sin 67 
= 9-77 x 0-9205 
= 9 amperes. 
The resultant of OI,, Oi, Oiz and OTs is given by OI, 


the numerical value of which is 
OI = 4/(OI, + 0?) 2+ (Ov — OIs)? 
= 4/(12:5 + 3-82)? + (9—7-854)? 


= 16-36 amperes. 
The tangent of the angle of lag is given by 
Oi; — Ol; 1:146 
tan 0 = O10: ^ 1632 
= 0-0702 
= 4° (approx.). 


Power-factor = cos 0 = 0:9976 
(To be continued.) 


WIRELESS IN EGYPT. 


As a result of negotiations which have been conducted 
for some time past (says “ The Times ") the Corporation 
of Lloyd's has obtained from the Egyptian Government 
a concession for the monopoly of wireless telegraphy work 
in Egypt, and it will proceed to erect a very powerful 
station at Port Said. At present there is a small installation 
at Aden, mainly for communicating with Berbera in British 
Somaliland, and there are stations with moderately strong 
equipments at Port Said and Suez. These stations will 
be superseded by the new installation, by means of which 
it will be possible to send messages westwards probably 
as far as Malta in the Mediterranean and eastwards 
down the Red Sea towards Aden. The station will be 
ready to receive messages from warships of all nationalities, 
and should be very effective in maintaining communication 
with British shipping, especially as such liners passing 
through the Suez Canal as those of the P. and O. and 
Orient Companies are now equipped with powerful ap- 
paratus. It is hoped that the new station will be in working 
order in October. 


PERSONAL. 


Mr. David Smith has severed his connection with the 
Foster Engineering Company, Ltd., of Morden-road, 
Wimbledon. 

At the annual general meeting of the Finsbury Technical 
College Old Students' Association, Mr. R. J. Wallis-Jones, 
M.Inst.C.E., M.LE.E.. was elected President of the Asso- 
ciation. The following gentlemen were elected to represent 
the Electrical Students on the Council of the Association : 
As Vice-President, J. E. Raworth, F.C.I.P.A.; W. B. 
Essen, M.Inst.C.E., M.I.E.E. ; F. R. C. Rouse, A.M.I.E.E. ; 
C. B. Nadaud, A.M.I.E.E.; T. H. West, E. W. Moss ; and 
and as Electrical Hon. Secretary, Mr. H. W. Gregory. 


The Isaria Zahlerwerke A.G., of Munich, has concluded 
its second year under very favourable circumstances, 
business having largely increased, so much so that the 
factories at Munich and Scheweingen had to be enlarged. 
The net profit for 1910-11 was 269,824 marks, of which 
160,000 go to pay a 10% dividend on the share capital, 
50,000 to reserve and 27,120 for directors’ fees. The carry 
over is 59,285 marks. 
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A LARGE AMERICAN PLANING MACHINE. 


The i increasing capacities of single units of machine-shop 
equipments is well illustrated by a large pit planer made 
by the Niles-Bement-Pond Company, of New York, for the 
armour plate shop of the Midvale Steel Company, and 
which is shown in the illustration. The machine is designed 
for the purpose of finishing the four edges of an armour 
plate at one setting, and will deal with the four edges and 
one face of a plate 12 ft. wide, 24 ft. long and 1 ft. thick 
under such conditions. It is designed to take two cuts 2 in. 
deep with 1-16 in. feed in armour plate of 8,000 Ib. tensile 
strength per sq. in. at a cutting speed of 20 ft. per minute, 
but it has ample power for greater cuts, and those specified 
above have frequently been exceeded. 

The machine consists of two beds placed parallel to each 
other. Upon each is a post and these posts carry a swivelling 
crossral between them. The crossrail may be raised so 
that the bottom of the tool holders is elevated to a height 
of 7 ft. 2 in., or lowered until it is 10 in. from the work 
table. The crossrail swivels 90° each way from the vertical 
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used for driving the right-hand head along the rail. When 
planing transversely the left-hand head is moved to one 
side so that the right-hand head will have the maximum 
traverse bteween posts. The feeds operate either at one or 
both ends of the stroke. Power for feeding is derived from 
a pneumatic cylinder operating with air at 60 Ibs., per sq. in. 
This cylinder is controlled by a valve which is tripped by 
dogs on the revolving disc used for planting traverses, 
there being an auxiliary rotary valve for feeding at either 
one or both ends of the stroke. The feeds of the posts on 
the bed and heads on the cross rail are sh in. to ? in., 
while the vertical feed of the bars is s in. to ? in. 

The side beds on which the posts slide are provided with 
self-oilers and are tied together with eight sections or cross 
pieces bolted to their under sides. These cross pieces form 
the work table. The distance between the vertical faces of 
the posts is 26 ft. 6 in., and they are tied together at the 
top with a heavy cross brace. The cross rail is very heavily 
ribbed for resisting the cutting strains and is 42 in. face, 
the ends heing securely held i in saddles sliding on the vertical 
face of the posts. The rail has 4 ft. v ertical adjustment by 
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THE NILES-BEMENT-POND COMPANY'S PLANER. 


and the posts and rail travel backward and forward on 
long beds for longitudinal planing, In addition to this one 
of the two heads on the crossrail traverses transversely for 
cross planing. On planing longitudinally the heads can be 
fed in either direction across the rail or the bars up or 
down either vertically or at an angle. When planing 
transversely the posts and the structure are fed on the 
bed or the bars up or down in the saddles. 

All the driving power and the transverse movement are 
effected by means of 220 volt direct current motors. The 
driving motor is 75 h.p. running at 750 to 1,150 r.p.m. and 
will give by means of sliding gears cutting speeds of 81 to 
90 ft. per min., with an equa! return speed for cutting in 
both directions, or a return speed of 27 to 49 ft. per nun. 
when cutting in one direction onlv. The steel driving screws 
for traversing the posts on the heds are 6 in. in diameter 
and 3 in. in pitch. The reversing of the driving screws is 
accomplished by means of pneumatic clutches under 60 lbs. 
pressure operated by dogs on a revolving disc, one revolu- 
tion of which is equivalent to the entire traverse of the 
machine.. By changing the position of a sliding pinion the 


same mechanism for driving the posts along the bed is 


means of a 20 h.p. compound wound meter mounted on the 
top of the cross brace. Upon the cross rail are two heads 
which may be swivelled 45^ each way from the vertical 
and have power feeds across the rail together with hand 
and power adjustment. The sliding bars are of steel, 
octagonal in section, 15 in. across the flats and the bearings 
have adjustment for wear.  Thev have 26 in. vertical 
traverse effected either by hand or by a 5 h.p. motor 
mounted on each saddle. There are two kinds of tool 
holders, one carrying two tools and used for planing in 
both directions, the other of the ordinary planer type, for 
splitting or executing work not readilv done with the 
former type of tool holder. The aprons and studs of the 
latter are made to take 6 in. square tool bars. 

The complete machine weighs over 220 tons and it is 
safe to say that it is probably one of the largest machine 
shop tools in the world. In spite of this, however, the 
control of the motions, by means of the electric gear 
operating through pneumatic clutches as above described, 
is most accurate, and the operations of the planer are 
controlled with ease from the switchboards, which will be 
seen to be mounted on the posts of the machine. 
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LOWERING GEAR. 


The illustrations given herewith show two out 
of a large number of recent installations of 
Lowering Gear for metal filament lamps which 
have been carried out by the London Electric 
Firm, of George-street, Croydon. The first photo- 
graph shows an installation at Eccles of metal 
filament lamps on two-circuit lowering gear, 
enabling a portion to be extinguished at any 
desired hour. The second illustration shows an 
installation in the famous Covent Garden market 
where wire-suspended metal filament lamps are 
shown on the London Electric Firm's lowering 
gear. 

A question 1s sometimes asked as to whether it 
is worth while to fit this gear in view of the fact 
that metal filament lamps only require attention, 
whether for cleaning or for replacing defective or 
worn-out lamps, about once a month. A simple 
calculation of the cost of this attention, however, 
with its expenditure of time and labour in 
wheeling from point to point the costly, awk- 
ward and traffic-impeding tower wagon, will 
readily convince the municipal electrica] engineer 
that the very moderate cost of the London Electric 
Firm’s lowering gear, its simplicity and effective- 
ness, and its manifest advantages in time-saving 
and labour-saving, fully justifying its installation. 
In cases where it is already installed for arc lamps, 
it can, of course, be utilised without further work 
except in cases where it is desired to fix two or 
more circuit clusters, and in these instances 
the cost of the necessary alterations is quite 
trifling. 

The contact-suspension device is of the London 
Electric Firm's well-known _ position-acting, 
weight-relieving type, and the winch is of their 


equally well-known self-sustaining pattern, without 
ratchets, pawls, springs, or triggers. It may be 
added that the London Electric Firm has excellent 
facilities for carrying out entire installations, 
including poles, lamps and erection. 


INTERNATIONAL ELECTRICAL CONGRESS. 


In connection with the International Exhibition 
at Turin, the Verband Italienischer Elektrotekniker 
and the Italianischer Elektroteknischer Ausschuss 
are promoting an International Electrical Congress 
for applied electricity between September 10 and 
September 18, 1911. The patron of the Congress is 
the Duke of Abruzzi. The organisation of the 
Congress is confided to a committee of honour, 
and two other committees nominated by the Union. 
A fee of £l entitles anyone to take part in the 
Congress. All communications must be addressed 
to the Congresso d'Elettricita, Politeenico, Turin. 


ELECTRIC RAILWAYS IN SAXONY IN 1910. 


Dresden with 70 miles of city line, carried 104 
million passengers last year, an increase of 11 
million over 1909. On the 27 miles of suburban line 
74 million passengers were carried. 

Leipzig, with 72 miles of line, carried 111-5 million 
passengers (104 million in 1909). 

Chemnitz, with 23 miles of line, carried 26 
million passengers (23-4 million in 1909), 

The traffic increased in Dresden, on the city lines, 
from 4-27 to 4-6 passengers per car kilometre. While 
the number of cars remained unchanged at 478 in 
Dresden, an increase was made in Leipzig from 472 
to 522. | 
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LONDON, August 25th, 1911. 


THE MARYLEBONE ACCOUNTS. 


During the past few months the Electricity Undertaking 
of the St. Marylebone Borough Council has been subjected 
to a good deal of unfavourable criticism of a somewhat 
irresponsible character. We define it as irresponsible, 
because, so far as it has come under our notice, it bears the 
aspect of having been devised more with the idea of serving 
a particular end, or of pleasing an individual section of the 
public, “ glad,” as the late Lord Salisbury said, “ to find 
somebody attacking something, with or without good 
reason cited.” The accounts for the year are now available 
and a frank and unbiased analysis of the figures and the 
report will enable all who are interested in the matter to 
form their own opinions as to the extent to which these 
criticisms are either justified, on the one hand, or fall 
short of the truth, on the other. To begin with, the accounts 
show that the year’s working has resulted in a surplus of 
£12,088 and some odd shillings, an improvement of £3,586 
over the estimate and of £3,607 over the surplus for the 
previous year. It has been declared with much emphasis 
that the estimates were far too optimistic, but here, at any 
rate, the critics have fallen very wide of the mark. The 
total sales of electrical energy during the year amounted 
to 12,336,956 units against 10,776,459 sold during the 
previous year, an, increase sof )1,560,497 units or 14:5 per 
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cent. A proportion of the increase is due to the department 
taking over the lighting of the remainder of the street 
lamps of the Borough, but the increase in units sold to pri- 
vate consumers alone amounts to 9 per cent. taking the 
year as a whole, against 8 per cent. estimated. The income 
from sales to private consumers was £156,900, as compared 
with £152,979, an increase over the estimate of £1,589 and 
over the previous year's sales of £10,290. From public 
lighting there was an income of £13,769, the total revenue 
being thus £170,669. The price realised from private users 
was 3:44d. per unit, as compared with the estimate of 
3-35d. 

We now come to the controversial portion of the accounts. 
Including the net cost of the sales and publicity section of 
the department the total expenditure on revenue account 
was £46,371, compared with £43,273. Expenditure for all 
purposes was thus 7j per cent. greater, but the output 
increased by 144 per cent. Excluding the sales and pub- 
licity department, the total expenditure amounted to 
£44,159 and the provision in the estimates against this 
was £44,570. The following table shows the comparative 
costa per unit sold during the last five years : 


ose 11 1909- 10 1008-9 1907-8 1908-7 

Generation Costs Ss 432d. 498d. 62d. ‘73d. ‘77d. 

Distribution Costs 150d. 139d. :16d. |:93d. Od, 

Management Costs 167d.) 172d.) : 22d. “24d. ‘30d. 
a (043d.; a ( 027d.) 

Rents, Rates & Sundries :119d. "125d. 19d. :19d. -18d. 
í 'R5ud.) ( -934d.! 

a (0413d.) a |: 027d., 1-:19d. 1:39d. 1-45d. 


(a) Sales and publicity expenditure. 


This table, observes the Committee “affords another 
opportunity of emphasising the fact that having a fully 
equipped organisation, our progress, in the direction of 
lower ccsts, depends almost entirely upon making use of 
every legitimate means to add to our consumers’ roll, and 
to increase the use of electrical energy for purposes other 
than lighting." On this point, it 1s further added that the 


honus paid to the operative staff at the generating station . 


has this year been larger than ever, and the Committee 
“ have no doubt that the scheme of profit-sharing has had 
a most beneficial effect upon the station costs sheet." 
With regard to the much criticised Sales and Publicity 
Department, the expenditure for the year was £19,170 12s., 
while the amount received from sale, hire purchase and hire 
and maintenance of apparatus was £16,958 lls. the net 
cost for the year thus being £2,212, which represents less 
than 13 per cent. of the revenue obtained from consumers 
for current and covers not only the entire cost of publicity 
for the whole undertaking, but also the costs incurred in 
getting new business, and keeping business already ob- 
tained. ‘‘ The work of this section," savs the report, “in 
broadening and extending the use of electricity (a great 
deal of which work is quite unremunerative to this par- 
ticular department, but benefits the undertaking as a 
whole) has made great advance during the period under 
review. Much has been done in preparing the ground for 
the application of electric cooking and heating, with the 
result that we can now offer our consumers electric cooking 
ranges which are perfectly reliable and strongly competitive 
in running cost with other forms of cooking. The possibili- 
ties opened up in tbis item of the business alone,” it is 
added, *are very great, and the revenue obtained from 
the consumption of current for this purpose is becoming 
an increasingly substantial sum each year. The cost of the 
necessary experiments and the close attention inevitable 
in the introduction of a new line of business is debited 
against the Cooking Hire Scheme and amounts to a figure 
considerably above the revenue obtained for hire." 

It appears that the Sales and Publicity Department 
bears the cost of negotiating agreements and contracts 
with consumers for all purposes, and some of these cost a 
considerable sum to prepare. There is frequently no income 
save that for current to set against the cost, when, as is 
often the case, the actual work goes to wiring contractors ; 
but "the main object is achieved, which is the increased 


income from the sale cf current." An agreement which 
calls for special mention is one which overcomes the trouble 
of “ farming out" the supply by landlords of flats to their 
tenants. Several such have recently been concluded, so 
that the tenants can now deal direct with the Department 
for their supply of current and obtain facilities from which 
they have hitherto been debarred. There is a special 
clause in the form of agreement stating that tenants ere 
not bound to come to the department for fittings or ap- 
paratus, but can eo to any firm of contractors. Another 
important clause requires electric light from the Council to 
he the only artificial light used. ‘‘ For two years," says the 
report, “ we have been endeavouring to get over this 
‘farming-out’ difficulty ; the objection from the Council's 
point of view being that in these cases the tenants are 
restricted to the use of electricitv for lighting and cannot 
use it for cooking and heating. By this arrangement," it 
is added, ‘‘ a wide and lucrative field for the introduction 
of ‘other uses’ of electricity has been thrown open and 
already satisfactory results are being obtained." 

Ro far it will, we think, be frankly admitted that there is 
very little justification to he found for the criticism levelled 
at the Department. The Committce is on its defence and 
has no doubt laid emphasis on certain figures, but a close 
investigation of the accounts, taken apart from the report, 
shows that this emphasis is perfectly justifiable, and that 
in no case do the conclusions drawn travel outside the 
legitimate range of the figures ; which, it should be here 
mentioned, have been duly certified bv Messrs. Price, 
Waterhouse & Company, and may doubtless be regarded 
as scrupulouslv accurate. If that he so, it is a little difficult 
to appreciate the point of view of the critics. Either the 
figures in the accounts are incorrect (which is an untenable 
proposition) or the statements made by the critics of the 
undertaking have no foundation. On this point the report 
ohserves that “the results obtained show conclusively 
that the statements made and reiterated, that the depart- 
ment cuts prices and unfairly competes. with contractors, 
is without foundation in fact." That this is so, the figures 
undoubtedly prove. We are not concerned for the moment 
to defend questions of policy with regard to the Sales and 
Publicity Department, but the plain and straizhforward 
statements quoted make the position of this branch of the 
undertaking perfectly clear, and whether we agree with 
the policy or not, we are at least left without any loophole 
for doubt as to what has been done, or how it has been 
done. 

For the rest we learn that the “ telephone" system, 
owing to its rapidly growing popularity, has considerably 
augmented the costs of the department, but the seed sown 


. promises to bear profitable fruit in the near future. Another 


expensive part of the work of the undertaking is the 
retention of business already secured. All complaints, 
reasonable or unreasonable, are promptly and courteously 
investigated, the “ satisfied consumer" being the chief aim 
of the department ; and those who have had experience uf 
this side of the work of electrical undertakings will not be 
surprised to learn that the cost of investigating and settling 
these complainte represents something like one-third of the 
annual amount of salaries and establishment charges. In 
this connection there is another point which is worth 
noting. “ We do not,” says the Chairman of the Electricity 
Committee, “leave the complaint at an explanation; in 
everv case we get out a scheme for improved lighting 
which wil! give the customer permanent satisfaction if he 
adopts it. Frequently these schemes effect a considerable 
reduction in the consumer's account, but we consider that 
our consumers are entitled to have put before them the 
best and most economical methods of using electricity." 
This policy has been called Quixotic by certain critics of 
the undertaking who would apparently prefer to let con- 
sumers continue with a wasteful installation so long as the 
undertaking made a profit out of it. Quixotic or not, it 1s 
perfectly elear, however, that it is the undertaking which 
in the long run reaps the benefit of a policy which studies 
the interests of the consumer. 
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Correspondence. 


All communications intended for the Editor should be addressed 
* THE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by cor respondents. 


WIRELESS AT BOULOGNE. 
To the Editor of THE ELEcTRICAL ENGINEER 


SiR,—The interesting article entitled ‘“ Wireless 
Telegraphy,” in your issue of July 14, has just been brought 
to mv notice, and as the statement therein that '' hence 
at Boulogne for the present electric waves are sent in one 
direction only " may give rise to some misunderstanding, 
I shall feel obliged if you will allow me to correct this 
statement in offering the following brief explanation. 

At the Boulogne-sur-mer station the French Adminis- 
tration of Posts and Telegraphs have installed the Bellini- 
Tosi directive svstem, which allows of transmission and 
reception in a single direction, and in addition permits of 
this direction being changed by simply turning the knob 
of the radiogoniometer. 

Consequently the Boulogne station is able to transmit 
or receive, successively and separately, to or from all 
directions. 

I am, etc., 
E. BELLINI. 


TO ELECTRIC CONTRACTORS. 
To the Editor of THe ELECTRICAL ENGINEER. 


Sir,—In May last vou were good enough to publish a 
communication from me advising that the National 
Railwavs of Mexico were prepared to issue “ kilometre 
books " to bona-fide commercial travellers, provided their 
&»plications were endorsed by a Mexican Chamber of 
Commerce. This privilege was not, however, extended to 
the representatives of foreign firms due to the fact that the 
local chambers declined to support their requests. I am 
now in a position to advise that this disability has been 
removed, and the kilometre books can henceforth be issued 
to anv identified commercial traveller. Applications should 
be addressed to me and bear the signature of the Secretary 
or other authorised official of any Chamber of Commerce of 
which the firm mav be a member. Manufacturers will 
recognise the advantage of being able to secure these books, 
as, apart from some saving in cost over the ordinary fares 
and privileges as regards conveyance of samples, a con- 
siderable amount of inconvenience and delay is avoided. 

Yours, etc., 
E. J. Bray. 
eneral European Agent, National Railways of Mexico, 
Dashwood House, 
New Broad-street, E.C. 


ELECTRICAL BUSINESS IN ITALY. 


In Italy during the past year 21 new electric companies 
were formed with a share capital of 14,000,000 lire, two 
of them with capitals of 3,000,000 and 2,000,000 lire 
respectively, four of 1,500,000 hre each, six with a capital 
varving from 250,000 to 600,000 lire, and nine with less ; 
32 existing companies increased their capital. Only four 
companies with a capital of barely 3,000,000 lire went 
into liquidation, and four others reduced their capital; but 
the companies which dissolved or liquidated were taken 
over or joined others. On the whole an additional sum of 
50,000,000 lire was invested in electrical industries. Of the 
118 companies engaged in these industries, 50 paid no divi- 
dends, but they were mostly of recent formation; nearly 
all the other companies declared the same dividends as in 
previous vears, and not a few increased them. Of the 
22 companies producing or selling electrical material, 
11 paid no dividends, but some of these are branches of 
foreign firms. Of the 11 telephone companies, five paid no 
dividends, but some of them did not pay any in preceding 
years. 


lo Advertisers. 


“The Electrical Engineer" has completed 


arrangements by which the services 


of a FIRM OF DESIGNERS OF 
HIGH REPUTE can be placed 
at the disposal of advertisers desir- 
ous of putting their announcements 
before the Trade in a manner at 


once Novel, Original, Artistic and 
Stnking. 


e E 8 


This firm has designed and executed some 


of the most famous Posters, Show- 
cards and other Advertising 
devices ever seen in this Country, 
and has in its employ a staff of 
Artists who make a Speciality of 
Newspaper Advertising. 


e eo 8 


In view of the forthcoming great Electrical 


Exhibition at Olympia, and the wide 
field which that occasion offers for 
Effective Advertising in these 
columns, the ELECTRICAL 
ENGINEER is prepared to quote 
Special Terms for these services for 
Occasional Announcements and to 
offer them Free of Charge for Series 


Advertisements. 


e do m 


Inquiries are solicited and should be 


addressed to the Manager, “ The 
Electrical Engineer,” 149, Fleet 
Street, London, E.C. 
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THE SHOWROOM. 


By ** Ignoramus." 


It is said that the onlooker sees most of the game, and 
following that line of thought, it may be suggested that 
one who has never had anything to do either with the 
arrangement or management of a showroom may not be 
entirely unfitted to discuss these questions. Emboldened 
by this somewhat casuistical argument, the writer will 
attempt to give a few hints on this subject to those actually 
engaged in showroom management. 

There still seems to be some confusion as to the primary 
object of an electricity supply showroom. By some it is 
apparently regarded as a means of conciliating local con- 
tractors ; or rather, perhaps, as an instrument to be used 
with exceeding delicacy and care lest the contractors should 
be injured. Others look upon the showroom as a convenient 
rendezvous, where consumers and officials may meet for 
more or less irrelevant chatter. 

But essentially, it should be a department with the one 
Stern and unrelenting aim of increasing the dividends of 
the company, or in the case of a municipal undertaking 
augmenting the contribution of the electricity supply 
towards the reduction of the local rate. 

It is surely illogical to consider the interests of the 
contractors. By opening a showroom the corporation 
commits itself to the principle of municipal trading. To 
invite the public to come and view their comprehensive 
display of artistic fittings and ingenious fan and sewing- 
machine motors, and then to tell them, when they express 
a desire to buy, that they must go to the nearest contractor, 
and if he cannot supply the article the corporation will 
sell it and give him the profit, seems a very round-about 
and sentimental method of doing business. It is simply 
contradicting in practice a principle which has been 
accepted in theory. The writer intends to offer no opinion 
on the vexed question of whether municipal trading is 
or is not entirely immoral. 

A showroom is no doubt of considerable value merely 
as a method of advertising the electricity supply ; but it 
would be infinitely more valuable if its stock could be sold 
at the ordinary trade profits. The warmest sympathy may 
be extended to the unfortunate contractor with whom the 
municipal showroom competes, but it should stop at 
sympathy. To deprive the ratepayers of their just profit 
in order that incompetent tradesmen may continue to 
extract a precarious living from a public which would 
vastly prefer the superior service of à municipal concern, 
is to strike at the very foundation of our commercial 
morality. A board of directors acting in this manner would 
very quickly cease to be a board of directors : and in similar 
circumstances a corporation should be equally transient. 

As to the showroom itself, its interior and exterior 
schemes of decoration, the apparatus and fittings which 
should be exhibited, and the staff which should be employed 
therein, and the various details of management—these are 
matters on which every supply engineer has his own ideas. 
It is impossible to speak dogmatically. Localities differ, 
and, of course, showrooms must differ with them. 

It is useless to display expensive fittings in a poor 
suburb, and, similarly, it is worse than useless to devote a 
showroom in, say, esthetic Mayfair exclusively to the 
exhibition of cheap and inartistic apparatus. In the latter 
case, in addition to the disinclination to purchase, there 
would be engendered a sentiment of disgust and repulsion. 
Price is the determining factor in the first case, Art in the 
second ; although, of course, there is a certain amount of 
overlapping, and the poor suburban resident will put up 
with a little art so long as the price is not. prohibitive and 
the cultured '* west-ender " does not object to cheapness 
where no sacrifice of beauty 1s involved. 

A showroom has to perform the double function of giving 
satisfaction to the particular requirements (either in regard 
to information or the actual supplv of apparatus) of the 
publie, and also that of advertising the undertaking 
generally. 

And in one sense the two functions are antagonistic. For 
the former it is necessary that an adequate stock of fittings 
and accessories, and à general businesslike orderliness be 
maintained ; while the latter demands that there shall be 


no overcrowding, so that not only shall every fitting show 
to the best advantage, but also that the tout ensemble shall 
be artistic, er, at any rate, pleasing and attractive. 
It is not easy to balance these two things. You have to 
show everything that the public may want by any chance 
to see, and at the same time preserve a sense of spaciousness. 
Put epigrammatically, a showroom must sell like a shop 
and look like an art salon. 

Of course, the necessity for this compromise is well 
recognised, but the execution of it has led to some most 
surprising and preposterous results. One showroom in 
which this combination of qualities had been unsuccessfully 
attempted cannot be better or more briefly described than 
as an ironmonger's shop with art wall-paper. 

Perhaps it will not be invidious to mention a case in 
which the compromise has apparently succeeded. The 
Fulham Corporation has quite recently opened a showroom 
in connection with its electricity undertaking. The writer 
has only seen the place twice, and only then in passing 
glimpses, so that even if he wished to do so, he could not 
give a detailed description. But at any rate the effect from 
the outside was exceedingly attractive. The interior mural 
decoration is carried out in chocolate and cream, the floor 
is covered with some patent material which matches the 
chocolate of the walls, and the white ceiling has a raised 
pattern of tasteful design. A few well spaced fittings 
depend from the ceiling, and others are fixed to the walls. 
The window seems to contain everything which is essential, 
from a vacuum cleaner to a pair of curling tongs, but is 
not at all crowded. The fittings on show, although probably 
quite inexpensive, are neatly pretty, and have an air of 
substantialitv—a somewhat rare quality in cheap electrical 
apparatus. This description does not really give any idea 
of the place; it would, no doubt, serve for a dozen other 
showrooms. But about this Fulham showroom there is an 
indefineable something which gives a total effect of quiet 
good taste and healthy business acumen. It is a pity that 
electric supply authorities either have not though fit or have 
not been able to spend as much money on showrooms as 
the gas companies have on theirs. In the matter of show- 
rooms as the gas companies have on theirs. In the matter 
of showrooms gas is easily first. The finest positions and 
the largest frontages are the monopoly of the gas authori- 
ties. Where we spend hundreds of pounds, they spend 
thousands; and there can be little doubt that if it had 
not been for their very large expenditure on advertisement, 
gas (at any rate, as a lighting agent) would have been swept 


. out of existence. 


Walk around London and one has only to compare any 
gas showroom with any electric light showroom, and it 
will at once be apparent that gas and electrical engineers 
have approached this matter along totally different lines. 
The gas engineer (we may suppose) has said to himself, 
" A showroom is likely to increase our business, and as 
it will probably have a more complete and emphatic 
success if it is conducted in a bold and enterprising manner, 
than if it is put timidly forward as a sort of half-hoped 
experiment, we will spare no expense in its equip- 
ment." 

In this spirit the gas companies have done their adver- 
tising, and their success is well deserved. Of course, gas 
must ultimately give way to electricity, because of the 
inherent good qualities of the latter which no mismanage- 
ment can affect. But meanwhile gas engineers, handicapped 
as they are with a filthy illuminant, have earned our 
sincerest admiration by the way in which they have staved 
off the (to them) evil day. 

Electric supply authorities, if one may judge by results, 
have apparently gone to work in quite a different way. 
After gas showrooms had been in existence for a number 
of years, information concerning them trickled through to 
the opposition camp. And then, instead of trying to make 
up for their previous dilatoriness by spending large amounts 
of money on showrooms equipped in the best conceivable 
manner, electrical engineers contented themselves with 
cheap imitations of gas methods. 

Our only excuse is that we are on the winning side, and 
know it. But it would surely be better instead of merely 
letting electricity slowly win its way purely on its merits, 
to oust gas from its position of nearly universal popularity 
by extensive advertising-regardless; of cost. 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND GENERAL. 
HOME. 


BnavNTON.— The prospectus has been issued of the Braunton 
Electric Light and Power Company, Ltd. The capital of the 
Company is £5,000, but the sum required for the purpose of 


! 


carrving out the scheme is at present £3,250, and the shares : 


offered are divided into 2,750 ordinary shares of £1 each, and 
5.000 £5 per cent. preference shares of the same denomination. The 


Company has concluded an arrangement with the London ard | 


South Western Railway Company for a site and building for its 
power station at a rental of £12 per annum, while the Company 
agrees to pay £50 per annum to the Company for pumping 
water for the trains. The subscription list closes on August 31. 


DtrnBv.— The congregation of Milbourn Church has decided 
that the edifice shall be lit by electricity. and a committee con- 
sisting of the Vicar (the Rev. L. P. Robin), Dr. Tredinnick and 
Messrs. Armson, Knight and Lirdley (churehwardens? wes 
formed to carry out the arrangements. 


ExriNG.— The ret protit of the Corporetion’s Electricity 
Department for the past year is reported at a little under £1,700. 


(GREENOCK.— At a meeting of the Corporation, Mr. J. C. W. 
Bailey reported that the ret profits of the electricity department 
for the veer were £5,520. Two years ago the net profits were 
£1.045 ; a year ago they were £3,247, and now they had risen 
to a sum hitherto unrecorded in the history of the department. 
This was after pavirg all charges for interest, sinking’ fund, and 
depreciation. The power output was responsible for the largest 
part of this increase, but et the same time there was an increase 
of 21°, in lighting and 13°, for traction. Their policy had been 
shown to be a correct one, to attract large power consumers 
instead of allowing them to set up electric power of their own. 
They were unanimous in placing £1,500 to the reserve fund, and 
they had £4,020 as the sum left for allocation, which would be 
dealt with at the next meeting. Mr. Alexander Williamson said 
this was the largest increase recorded in any year. and the 
department was now in a very sound financial position. The 
price of electricity to all consumers was only 1 1-5 of a penny per 
unit. 

HiwMERSMITH.-— The report of Mr. A. G. Keen, borough 
accountant, on the accounts of the electricity undertaking of 
the Borough Council states that the aggregate amount of capital 
borrowed as at March 31, of this vear, was £321,587 10s., and 
the net amount exper ded on the same date was £322,322 16s. 11d. 
At termination of that year such total capital indebtedness had 
heen redeemed to the extent of £77,847, so that the net sum 
then owirg was £243,740 10s. This total redemption of £77,847 
is equivalent to 24:2?,, upon amount of loans taken up. Of the 
total capital outlay the amount redeemed during the year was 
£12,989, or 4°,. When compared with the previous year, the 
revenue account exhibits a considerable expansion. The gross 
income from sales of current and from meter rents has been 
£62,811, and from miscellaneous sources £604 1s. 6d., to which 
has to be added an amount of £960 8s. 8d. refunded by the 
Inland Revenue Authorities as a eonsequence of an appeal on 
the grounds of insufficient allowance for depreciation of ma- 
chinery and plant, making a total of £64,375 10s. 2d., whereas 
at corresponding date last vear the gross income was £53,433 
12s. 4d. The total number of units sold for private purposes 
during the vear was 8,455,665. the revenue obtained therefrom 
averaging l:61d. per unit. Units consumed for the lighting of 
public lamps totalled to 784,317, and the income derived from 
their sale amounted to £5,934 17s. during the year. The cor- 
responding number during previous year was 6,381,036, when 
the income averaged 1:60d. per unit. This total includes the sale 
of current to the Japan-British Exhibition, who purchased 

1.726.771 units during the time it was open to the public, which 
compares, favourably with the consumption by the Imperial 
Exhibition held during previous year. An examination of these 
figures shows that for private purposes the sales of current have 
increased. by 32:599, whilst the average price obtained has 
decreased bv 08 per unit when compared with similar figures 
of the previous year. The working expenditure af the under- 
taking has increased when compared with the previous year, 
the total being £30.399 7s. 103d.. and the gross trading surplus 
£33,976 2s. 34d. This gross surplus represents a percentage of 
10°5 upon amount of capital expended. During the past two 
years the percentage of gross surplus was 7'8. ‘The above gross 
surplus of £33.976 2s. 34d. has been charged with interest on 
indebtedness, for redemption of ordinary capital and temporary 
overdraft on capital account and for writing off a sum of 
£108 19s. 5d. for irrecoverables. The net surplus made during 
the vear was £12,033 7s. 11Àd. This is a considerable increase 
over the previous year and represents the highest amount 
earned in any year during the existence of this undertaking. 
The net surplus is 37?9 upon amount of capital expended, 
which compares with 1°, earned as net surplus during the 


previous vear. The balance of accumulated surplus standing 
to the credit of the undertaking at March 31, 1911, was £12,726 
12s. 21d., which balance has been arrived at after defraying 
£2,025 9s. 1d. of capital expenditure from revenue, and writing 
off £5,309 7s. 6d. in respect of scrapped machinery and plant. 
During the past vear no amount has been contributed by the 
undertaking in relief of the borough general rate. 


HECKMONDWIKE.— At a meeting of the Urban Council it was 
agreed to send to the Local Government Board a strongly 
worded request for an answer to the Councils application 
for sanction to borrowing money for the erection of a new 
condensing plant at the electricity works. It was alleged that 
councils whose inquiries were held later than that of Heck- 
mondwike had already received sanction. It was complained 
that the delay is causing the towa to lose money week by week, 
and endangering its power to supply the current required during 
the coming winter. 


HEssr F.— The Urban District Council has decided to purchase 
a supply of electricity in bulk from the city of Hull under their 
Electricity Order of 1905. It is estimated that the town will 
take 70,000 units to begin with, at 2d. per unit, and the Council 
will sell, at 6d. per unit. The present price of gas in Hessle, 
which is supplied by a private company, is 3s. 4d. per 1.000 ft. 
At Hull, where the gas is 18. 10d. per 1,000, the Corporation 
charge 4d. per unit for electric light. 


HorMriRTH.—Àt a meeting of the District Council a proposal 
was submitted to apply for Parliamentary powers for the supply 
of electricity in the district. At present gas is supplied for public 
lighting by a private company. After a heated discussion it was 
decided to adjourn the question for six months. It was sug- 
gested that a plebiscite of the ratepayers be taken, and probably 
this will be done. The proposal is to take a supply of electricity 
in bulk from the Yorkshire Electrie Power Company. 


ILFoRD.—The report of Mr. Arthur H. Shaw, M.I.E.E., 
M.I.Mech.E., the Electrical Engineer, shows that the electricity 
undertaking of the Urban District Council made a net profit of 
£1,400 for the year. The aggregate revenue was £31,805 (as 
agairst £20,747). and the gross profit £13,969 (as compared with 
£12,866), represe:.ting 7°78°, on capital outlay. Interest charges 
absorb £6,117, as against £5,543, and repayments £0.452, as 


. compared with £5,543. The net surplus is thus £169 lower than 


that of last year. The number of units sold for private lighting 
was 1,225,658, as compared with 1,109,536, ard the total sold 
3,299,927, as agairst 3,152,591. Other deteils are: number of 
consumers 3,863, as agrinst 3,543, maximum load in kilowatts 


| 1.809, load factor 20°82, capacity of plant in kilowatts 3,600, 


DIETE E E ———————— SÉ m — ————— 


units sold per consumer (private lighting) 455. Costs per unit 
sold (exclusive of capital charges: coal (decrease ‘02d.),°46d. ; 
stores, wages, repairs, etc., "20d. ; management expenses, etc. 
(increase ‘Old.), ‘27d. ; total costs (decreese ‘Old.), 1:02d. 


LivERPOOL.—During Thursday of last week, while the city 
was in the throes of the strike, an organised attempt was made 
to cut off the supply of electricity and plunge the streeta in 
darkness, while at the same time paralvsing the tramway 
service and all factories run by electric energy. The means by 
which it was sought to accomplish this end was the withdrawal 
of the men employed at the power stations, and in this the strike 
organisers succeeded. Owing to the promptness, however, with 
which the officials dealt with the situation and the lovalty of 
the clerical staff the tectics of the strikers ended in failure. For 
a little while there was a dislocation of business, but this was 
speedily remedied. After the men were withdrawn at two o'clock 
in the afternoon, the principal power station at Lister-drive 
was taken possession of by the military, with the two-fold 
object of safeguarding the property of the Corporation from 
damage and protecting any men who might be secured to do 
the stoking and keep the machinery going. In the meantime 
the services of a number of voluntary stokera had been obtained. 
These were young men who had received their education at 
Eton, Rugby, or other public schools in the country and are 
the sons of the very best people in Liverpool. It was felt by the 
authorities that it was not fair to ask artizans or working men 
to undertake the work, the reason being that if they did RO they 
might have been subjected to considerable intimidation if 
nothing worse. The result of these young men's action was that 
the city was lighted as usual, and motive power was supplied 
to a number of undertakings after the trams ceased running at 
eight o'clock, at which hour the current was diverted. 


STOCKTON.—The following new scale of charges for elec. 
tricity for power purposes has been adopted: below 150 units 
per quarter, 2d.: 150 units and above. 11d. : 500 units and 
above, lłd. ; 5,000 units and above, I}d.; 20.000 units and 
above, ld. This sliding scale, according to the number of units 
used, is to apply to all new and existing consumers, but those 
at present connected, if they so desire it, may continue to take 
their supply on the old scale. The new charges give a reduction 
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to three of the consumers who have applied for a rebate, and 
alter the charges of 33 power users, whilst 45 remain unaltered. 
The difference in revenue owing to the adoption of this scale 
amounts to a reduction of £191 per annum, but this, it is hoped, 
will be more than made up by the increased number of power 
consumers the Corporation will obtain. 


OVERSEAS. 


CALCUTTA.—The Electric Supply Corporation, Ltd. reports that 
the number of units delivered to consumers during the five 
weeks ended June 30, 1911, were 1,059,023, compared with 
995,992 units in the corresponding five weeks of 1910. 


TRANSVAAL.— The Imperial Trade Commissioner for South 
Africa reports that the „Potchefstroom Municipality has been 
authorised to obtain an overdraft of £20,000 for the purposes of 
an electric lighting scheme. 


TRACTION. 


HOME. 


CurspuNT.— The Board of Trade have confirmed the County 
of Hertford (Cheshunt) Light Railways Order, 1911, authorising 
the abandonment of part of the railway authorised by the 
County of Hertford Light Railways Orcer, 1906, and reviving 
the powers of the County Council in respect of the remainder 
of thet'railway, and for other purposes. 


OVERSEAS. 


MELBOURNE.—Giving evidence before the Royal Commission 
on suburban transit, Mr. Percy Rosling, President of the Victorian 
Institute of Electrical Engineers, strongly advocated the over- 
head electrical system on the grounds of economy in construction 
and facility of supervision and maintenance. Conduits were 
liable to flooding, and consequent stoppage of traffic. The 
testhetic objections to an overhead service did not appeal to him 
at all. As between the span wire and the central pole system 
he preferred the latter ; span wires were unsuitable to Melbourne 
streets on account of the great sag, due to the width of the 
streets. He preferred the direct current system to the high. 
tension alternating. Mr. W. G. Toop Goodman, chief engineer 
and general manager of the Adelaide Tramways, said the cost 
of constructing a conduit system for electric traction, including 
conduit, conductor rails, bonding, insulators, and permanent 
way, with wood block paving, he estimated at £21,000 per mile 
of single track, including an average percentage for special work, 
ard 1594 for engineering and contingencies. The cost of per- 
manent way, with tarred macadam surface and steel span-pole 
construction he estimates as follows :—Per mile of single track, 
£6,765 ; per mile of double track, £11,820. For wood span-hole 
construction and permanent way, with plain macadam surface :— 
Per mile of single track, £5,350; per mile of double track, 
£9,790. Cost of permanent way, with tarred macadam finish, 
and steel centre-pole construction :—Per mile of double track, 
£11,480. The cost of overhead construction may be taken as 
follows :—Steel span-pole construction (double track), £1,710 
per mile ; steel centre-pole construction (single or double track), 
£1,370 per mile ; Wood span-pole construction (single or double 
track), £910 per mile. In Adelaide, the cost of maintaining 
the overhead system was l'18d. per car mile; but the mainten- 
ance cost of a conduit system would be at least a halfpenny 
more. It was also a difficult thing to maintain the continuity 
of the conduit service at any time owing to variations in weather 
alone. Eventually the superiority of electric traction would 
justify the conversion of the Melbourne system to electric, 
though it would take some years to do so. Electric traction 
gives an increased running speed, ard a consequent capacity 
for dealing with large crowds ard rushes. Mr. Walter Karplus, 
principal electrical engineer of Siemens Bros., dynamo manu- 
facturers, Germany and England, said the fact that 90°% of the 
electric tramways of the world were operated by the overhead 
trolley system was evidence that that method of traction was 
considered the best available. The most important considerations 
that had operated against the adoption of the conduit system 
were its initial cust of construction, its cost of maintenance, 
and its working expenses. Moreover, if anything went wrong, 
the time occupied in setting things right was greater. There 
would be less noise from the overhead trolley system than from 
the conduit system. He would not recommend the conduit 
system, even for the busiest streets in the city. He advocated 
the overhead system, with stardard on each side of the streets 
in the city, but centre poles outside the city wherever the 
streets are wide enough, and side poles with projecting brackets 
in the narrower streets. Wherever in Europe or America a 
tramway company had been able to replace a conduit system 
by an overhead one, that course had been followed. With 
respect to the cost of making the conduits, if gas and sewer piping 
had to be removed and laid down again, and other difficulties 
had to be encountered, the outlay might, in Australia, where 
labour was costly, run into £15,000 or £20,000 per mile. The 


cost in Berlin was £9,000 a mile, but there the conduit system had 
now been abandoned in favour of the overhead system. The 
cost of constructing the latter system was nothing compared 
with the other kinds of electric tramway traction. 


IrALYv.—The “Gazzetta Ufficiale” (Rome) publishes a decree 
authorising the communal authorities of Turin to construct and 
work about 3 miles of electric tramways in the city of Turin, 
viz., extending the Madonna di Campagna-Barriera di Mizza 
line as far as the Borgata Lingotto, and extending the Barriera 
di Casale—Barriera di Francia line to the suburb of Pozzo 
Strada. The “ Gazzette " also contains decrees authorising the 
“Socjetà Anonima Elettrica Tramviaria Litoranea Viareggio- 
Versilia- Provincia di Massa Carrara" of Viareggio, to construct 
and work an electric tramway in Viareggio; empowering the 
communal authorities of Padua to construct and work an 
electric tramway from Padua to Abano; and empowering the 
* Elettrovie Colli Euganei" to construct and work an electric 
tramway from Abano to Torreglia, passing by way of Monteor- 
tone to Tramonte. 


COMPANY MEETINGS AND REPORTS. 
KALGOORLIE ELECTRIC TRAMWAYS. 


The report of the Kalgoorlie Electric Tramways, Ltd., shows 
that the gross receipts for the year amounted to £43,004, as 
compared with £45,266 for the previous year, while the net 
profits earned were £15,199, against £16,573 for 1909. The 
directors regret to report the decrease in traffic receipts and net 
profits. The rush to the Bullfinch district, which took a large 
number of the mining population and considerable money from 
Kalgoorlie, had its effect on the general trade of the district 
and the tramway receipts suffered in consequence. The directors 
learn that the construction of the Trans-Continental Railway 
has now been decided upon, and is likely to be commenced next 
year. It is hoped that the completion of this line will have a 
beneficial effect on the prosperity of Kalgoorlie by opening up 
the country to the east. A further amount of £5,300 of “ A” 
debenture stock has been purchased for redemption, making 
the total stock redeemed to December 31 last, £24,700. 


MELBOURNE ELECTRIC SUPPLY COMPANY. 


Holders of 794 First Preference share warrants to bearer 
are informed that on September | next they will receive a 
dividend at the rate of 7% per annum for the half-year ending 
August 31, 1911, less tax, on presentation of coupon No. 4 at 
Messrs. Glyn, Mills, Currie & Company, 67, Lombard-street, E.C. 


ADELAIDE ELECTRIC SUPPLY COMPANY. 


Holders of 695 Preference share warrants to bearer are in- 
formed that on September 1 next they will receive payment 
of a dividend at the rate of 6% per annum for the half-year 
ending August 31, 1911, less tax, on presentation of coupon 
No. 1] at Messrs. Glyn, Mills, Currie & Company, 67, Lombard- 
street, E.C. 


NEW COMPANIES. 


Ouio PowER SYNDICATE, LTp.—-£2,000 in £1 shares. Elec- 
tricians, etc. Private company. Office, 123, Cannon-street, E.C. 


Braunton ELECTRIC Licht AND Power Company, LTD.— 
£5,000, in £1 shares (1,000 5% cumulative preference). Minimum 
cash subscription, £2,000. | 


MAGIC APPLIA4xCES, LTD.—£5.100 in 5,000 ordinary shares of 
£1 each and 2.000 deferred shares of 1s. each. Electrical and 
general engineers, etc. Private company. Office, 6, Farringdon- 
avenue, E.C. 


P.C. CONSTRUCTION COMPANY, Lrp.—Capital, £50,000, in £1 
shares, To carry on the business of constructors and workers of 
works and conveniences of all kinds, including mines, quarries, 
factories, railways, tramways, docks, harbours, piers, ware- 
houses, wharves, canels, reservoirs, embankments, sewage, 
sa: itary, gas and electric light works, etc. Private company. 
Registered office, Portland House, 8, Lloyd’s-avenue, E.C. 


ARDROSSAN AND SarTrCcoATS ELECTRIC LIGHT AND POWER 
Company.—Capital, £20,000, in £1 shares. To carry on the 
business of an electric light, power and heat supply company. 
'l'he first directors (to number not less than two nor more than 
six) are: G. Balfour and A. H. Beatty. Qualification, 100 
shares. Registered office, 63, Castle-street, Edinburgh. (Regis- 
tered in Edinburgh.) 


THE ELECTRICAL ENGINEER, AUGUST 


Buenos AYRES ELEctTRIic.—Compania de Electricidad de la 
Provincia de Buenos Aires, Ltd. Capital, £1,000,000 in £1 shares, 
to carry on the business of electricians, electrical, water, gas, 
and mechanical engineers, suppliers of electricity, galvanism, 
magnetism, and gas for light, heat, traction, motive power, 
transmission of sound and otherwise; manufacturers of ard 
dealers in cables; transmitters of telephonic and telegraphic 
communications outside the United Kingdom, etc., and to adopt 
an agreement with Alex. L. Secretan and Company, Ltd. Tne 
Signatories (one share each) are: W. Stewart Lane, 5, Galpins- 
road. Thornton Heath; J. Heattie, 51, Christchurch-street, 
Chelsea; A. J. Culley, Friars House, New Broad-street, E.C. ; 
A. E. Rowland, 5a, Hamfrith-road, Romford-road, Stratford ; 
R. C. Howley, 11, St. Anne’s-road, Leytonstone; F. A. Kemp- 
field, 564, Salisbury House, E.C. ; R. W. Worsley, 564, Salisbury 
House, E.C. 


- 


LISTS AND CATALOGUES IN BRIEF. 


Large capacity transformers: the Foster Engineering 
Company, Ltd., Wimbledon. 

Constellum adjustable electric shop-window light fitting : 
Messrs. John Dugdill & Company, Failsworth, near Man- 
chester. 

“ Excello " intense flame arc lamp: the Union Electric 
Company, Ltd., Park-street, Southwark, S.E. 

* Falcon" Ironclad liquid theatre dimmers: “ Rex” 
switches, main switches, and fuse boxes: Messrs. Tilley & 
Company, Falcon Electrical Works, Salford. 

Electric light fittings in various Period styles, and others 
especially designed for Holophane glass ware:  Messrs. 
Simplex Conduits, Ltd., Garrison-lane, Birmingham. 

Steel conduit, conduit accessories, distribution boards, 
switchgear, mill and shop fittings, etc. : the Armorduct 
Manufacturing Company, Ltd., Farringdon-avenue, Lon- 
don, E.C. 


FOUR-WHEEL DRIVE STORAGE BATTERY CAR. 


The Third Avenue Railroad has placed in regular service 
on the Twenty-eighth and Twenty-ninth-street crosstown 
line in New York City a storage battery car mounted on a 
Berg four-motor, four-wheel drive truck. This type of 
driving mechanism is a modification of the four-wheel, four- 
motor drive which has been successfully applied to a large 
number of heavy automobile trucks and omnibuses during 
the past five years by the Commercial Truck Company of 
Philadelphia. Each of the four motors drives a single wheel 
through suitable reduction gearing and each wheel therefore 
acts as an independent unit. The advantages claimed for 
this method of driving (says the “Electric Railway 
Journal") are: (1) Curves and inequalities of the track 
are compensated for and the wear on the wheels and rails 
is thereby reduced ; (2) higher rates of acceleration are 
possible with less drain on the battery ; (3) in starting, the 
motors can be connected four in series and thus prevent 
losses of current in external resistances ; (4) the gearing 
between the motors and the wheels is incased and runs in 
an oil bath so that the gears bave a high efficiency and long 
life. The motors are rated at 22 amperes on 100 volts, are 
completely inclosed and are mounted between two channel 
cross-beams. The pinion engages with a triple planetary 
gear the casing of which is bolted to the end of the motor 
and forms an oil reservoir in which the gears run. On the 
outer face of this casing is a hollow axle on which the wheel 
turns. The spider of the planetary gear has a shaft which 
passes through the hollow axle and terminates in a square 
end. In the hub of the wheel is mounted a Timkin roller 
bearing and the outer face of the hub is notched to engage 
with the hub cap which fits on the square end of the shaft. 
The wheel has a rim cast on the side of the spokes into 
which an internally expanding band brake is fitted. If it 
should be necessary to remove a wheel or a motor it can 
be done in a few minutes by the removal of the hub cap. 
The compactness of the driving mechanism and the absence 
of all chains or gears between the two pairs of wheels makes 
it possible to mount the storage battery in a box attached 
to the truck frame under the car body. With this arrange- 
ment an exhausted battery can be removed and replaced 
bv a fully charged battery in less than one minute without 
taking the car out of service. Smaller batteries, therefore, 
can be used, ample time can be given to charging and 
inspection under favourable conditions, and by providing 
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a few extra batteries all cars can be kept in service for a full 
day of 16 or 18 hours. Other advantages obtained by 
mounting the battery under the car are less side swav and 
splashing of the electrolvte due to the battery being low 
down; battery may be handled as a unit by machinery ; 
ample ventilation can be provided and no gases or fumes 
can enter the car; the electrolyte which is spilled out 
cannot come in contact with and rot any wood except the 
inexpensive battery travs. It is equipped with a Gould 
battery of 50 cells and a rated capacity of 520 ampere- 
hours. The car runs from 50 to 70 miles per day and uses 
from 330 to 400 ampere-hours on one charge of the batterv. 


TECHNICAL BOOK DEPARTMENT. 


LECTRICAL TRANSMISSION OF ENERGY. A Manual 

for the Design of Electrical Circuits. By Arthur Vaughan 
Abbott, C.E., Member American Institute of Electrical Engi- 
neers, etc. Fifth edition, revised. and enlarged, with numerous 
tables, plates, and other illustrations.. Royal 8vo. 700 pages. 
Strongly bound in cloth. 21s. net. (326) 


LECTRICAL TRANSMISSION OF ENERGY—THREE- 
PHASE TRANSMISSION. A Practical Treatise on the 
Evonomic Conditions governing the Transmission uf Electric 
Energy by Undergrcund and Overhead Conductors. By William 
Brew, M.1.E.E., Late Chief Expert Assistant, Dublin Corporation 
Flectricity Supply. 186 pages, with 83 illustrations, Demy 8vo. 


cloth. 7s, 6d. net. (397) 
LECTRICITY AS APPLIED TO MINING. By Arnold 
Lupton, M.Inst.C.E., M.L.Mech. E, M.I.E.E., late Pro- 


fesso: of Coal Mining at the Yorkshire College, Victoria Univer- 
sity; G. D. Aspinall Parr, M.I.E.E., A.M.I. Mech. E., Head of 
the Electrica] Engineering Department, Yorkshire College, 
Victoria University ; and Herbert Perkin, M.I.M.E., Assistant 
Lecturer in the Mining Department of the Yorkshire College, 
Victoria University. Second Edition, revised and enlarged, 
medium Rvo, cloth. 300 pages, with about 170 illustrations. 12s. 
net. (328) 
LECTRICITY IN FACTORIES AND WORKSHOPS: 
ITS COST AND CONVENIENCE. A Handybook for 
Power Producers and Power Users. By A. P. Haslam, M.I.E.E. 
328 pages, with numerous illustrations. Large crown 8vo, cloth, 
7s. 6d. net. (329) 


| ee POWER TRANSMITTED BY, AND 
APPLIED BY THE ELECTRIC MOTOR, including 
Electric Railway Construction. By Philips Atkinson, A.M., 
Ph.D., author of ' Elements of Static Electricity." Fourth 
edition, enlarged, Crown 8vo, clotb. 224 pages, with over 90 
illustrations. 9s. net. (330) 


TU M d AND ELECTRO-REFINING OF 
METALS. Being a new edition of Alexander Watt's 
“ Electro-Deposition." ^ Revised and largely re-written by 
Arnold Philip, Assoc. R.S.M., B.Sc., A.IL. E. E,, F.LC., Principal 
Assistant to the Admiralty Chemist, formerly Chief Chemist to 
the Engineering Departments of the India Office. Second 
edition, revised. 700 pages, with numerous illustrations, large 
crown 8vo, cloth. 12s. 6d. net. (331) 


YNAMIC ELECTRICI1Y AND MAGNETISM, ELE- 
MENTS OF. A Handbook for Studonta and Electrical 
Engineers. By Philip Atkinson, A.M., Ph.D. Crown 8v», cloth. 
417 pages. With 120 illustrations. 10s. 6d. (340) 


YNAMO BUILDING. HOW TO MAKE A DYNAMO. 
A Practical Treatise for Amateurs, By A. Crofta. Crown 
8vo, cloth. 2a. (341) 


YNAMO ELECTRIC MACHINERY, Its Construction, 
Design and Operation. In two volumes (sold separately). 

Vol. I., Direct Current Machines. By Samuel Sheldon, A.M., 
Ph.D., and Erich Hansmann, B.S., E.E. Eighth Edition, 
completely rewritten. Large crown Svo, cloth. 338 pages, 
210 illustrations. Vol. IT., Alternating Current Machines. By 
Samuel Sheldon, A.M., Ph.D., and Hobart Mason, B.S., E.E., 
and Erich Hausmann, B.S., E.E. Eighth edition, completely 
rewritten. Large crown 8vo, cloth. 366 pages, with 236 illus- 
trations. 12s. net. (342) 
V IRELESS TELEGRAPHY. By Gustave Eichhorn, Ph.D. 
Large 8vo. Pages 116. With 79 illustrations. 8s. 6d. net. 

| (R158) 


ILLUMINATION. 


POCKET-BOOK OF ELECTRIC LIGHTING AND 
HEATING. By S. F. Walker. Foolscap 8vo, 448 pages, 
270 Diagrams. 7s. 6d. net. (3746) 


LECTRIC SHIP LIGHTING. A Handbook on Fitting and 
Running Ship's Electrical Plant. By J. W. Urquhart. 
Fourth edition, revised and enlarged. 365 pages, with 90 illus- 
trations. Crown 8vo, cloth. 7s. 6d. (3731) 


LECTRICAL ENGINEERING FOR ELECTRIC LIGHT 
AND POWER ARTISANS AND STUDENTS. By W. 
Slingo and A. Brooker. New Edition thoroughly revised by W. 
Slingo, assisted by T. F. Wall, M.Sc. » With 389 illustrations. 
Crown 8vo. 12s. 6d, (0144) 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


WO WIES =i. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Floet Street, London, E.G. 


APPOINTMENTS. 


Nerthampton Polgtechnic Institute, 
St. John Street, London, E.C. 


The Governing Body invites applications for the following 
appointments : — 


1 JUNIOR DRAWING OFFICE ASSISTANT in the 
Mechanical Enginecring Department ; commencing salary £100 
per annum. 


2. ASSISTANT JUNIOR DEMONSTRATOR in the Elec- 
trical Engineering and Applied Physics Department; com- 
mencing salarv £80 per annum. 

The particulars of the conditions of appointment, duties, etc., 
with forms of application, can be obtained on application in 
writing to the undersigned, to whom applications should be sent 
not later than 10 a.m. on Friday, September 1, 1911. 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


CONTRACTS OPEN. 
HOME. 


BATTERSEA.— The Borough Council invites tenders for the 
purchase of the following arc lamps and accessories now in use 
in the borough: 244 “‘ Angold " 18 hour 10 amp. ; 124 “ Gil- 
bert " 36 hour 10 amp. ; 78 ' Oliver" 36 hour 10 amp. ; all 
d.c. open type arc lamps complete with automatic cut-outs 
and substitutional resistances; also 27 “ Gilbert” 3 amp. 
enclosed arc lamps with self-contained automatic cut-out and 
substitutional resistances. Inspection of samples at electricity 
works, Lombard-road, S.W. Sept. 1. 


CLEETHORPES.—The Urban District Council of Cleethorpes- 
with-Thrunscoe invites tenders for the supply and laying of 
vulcanized bitumen distribution and feeder cables ; low pressure 
three-wire d.c. system at 460 volts. Particulars (£1 1s.) from 
Mr. B. Greaves, Clerk to the Council. Sept. 2. 


Dusiin.—The directors of the Great Northern Railway 
Company of Ireland invite tenders for the purchase of the 
following generating plant: Two Crossley gas engines, 45 and 
35 h.p. (approx.), with starting apparatus, tanks and 
piping ; two 75 volt shunt-wound dynamos, 400 and 300 amp. 
output, with shunt regulators and slide rails; two driving 
belts; one slate switchboard 4 ft. by 3 ft. lin., fitted with 
eight 25 amp. single-pole switches and fuses and volt and 
ampere meters. Further details from Mr. A. W. Whieldon, 
Company’s Electrical Engineer, Power Station, Sutton, Co. 
Dublin. Sept. 14. 


Lonpon.—The Municipal Commissioners of Penang invite 
tenders for the supply and delivery f.o.b. British port of one 
500 kw. steam dynamo (engine or turbine) with ejector con- 
densing plant and switchgear. Particulars (£1) from Messrs. 


Preece, Cardew & Snell, 8, Queen Anne’s-gate, West minster, S.W. 
Sept. 5. 


WESTMINSTER.—The Westminster Electric Supply Company, 
Ltd., invites tenders for the supply and erection at their Davies- 
street power station of battery boosters and switchboards 
(Specification L). Particulars (£2 2s.) from the Secretary to the 
Corporation, Eccleston-place, S.W. Sept. 2. 


West Ham.—The County Borough Council invites tenders 
for the supply of (a) water-tube boilers, (b) coal-handling and 
discharging plant, (c) 5,000 kw. turbo alternator with condensing 
plant, (d) river service pipe work, (e) centrifugal pumps. and 
(f) 750 kw. converter (two-phase to direct-current). See Official 
Notice. Particulars from Mr. H. H. Couzens, Engineer and 
Manager, 84, Romford-road, Stratford. Date August 31. 


OVERSEAS. 


AUSTRALIA.—Tenders will be received by the Deputy Post- 
master-General, Melbourne, as follows :—(1) Up to September 26, 
for the supply of 30 miles of paper insulated, lead covered 
telephone cable (Schedule No. 567). (2) Up to September 26, 
for the supply of varioustelephone material (Schedule No. 569.) 
Tenders will be received at the office of the Deputy Postmaster- 
General, Sydney, up to 2.30 p.m. on August 16, for the supply 
of 150 mechanical registers (Schedule No. 120). A deposit of 
599 on the first £1,000, and of 24°, on the amount above that 
sum, is required with each tender. Local representation is 
necessarv. For copies of the specifications and forms of tender, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. Copies of the 
specifications may be seen by British makers at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. It will be observed that the time for the receipt 
of tenders in the last case will not permit of their being despatched 
by post, and this intimation will therefore only be of use to 
those firms having agents in Australia who can be instructed by 
cable. 


AusTRIA-HuNGARY.—Tenders are invited by the municipal 
authorities of that place for the supply and erection of the 
machinery for an electric power plant with a capacity of 10,000 
kw. Tenders will be received up to September 30, at ‘‘ Budapest 
fóváros tanácsa Elnöki ügyossztályának, c/o Dr. János Buzáth, 
IV. Városhaz utcza 16, II. 1," Budapest, whence detailed par- 
ticulars may be obtained. 


AUSTRALIA.— Tenders will be received by the Deputy Post- 
master-General, Melbourne, up to October 3, for the supply of 
42 miles of paper-insulated lead-covered telephone cable 
(Schedule No. 568). A deposit of 595 on the first £1,000, and 
of 24°, on the amount above that sum, is required with each 
tender. Local representation is necessary. For copies of the 
specification and form of tender, application should be made 
to the High Commissioner in London for the Commonwealth 
of Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. A copy of the specification may be seen 
by British makers at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 


Brazit.—The British Vice-Consul at Rio Grande do Sul 
(Mr. E. J. Wigg) reports that tenders are invited by the municipal 
authorities of Pelotas for à 40 years' concession for the supply of 
electric power and light and the establishment and working 
of electric tramways in the town. Tenders will be received 
by Senhor Luiz M. da 5. Pennafiel, Secretario, Intendencia 
Municipal, Pelotas, up to 1 p.m. on November 14. A deposit 
of 5,000 milreis (about £330) is required with each tender, to 
be increased by the successful tenderer to 25,000 milreis (about 
£1,670). Further particulars (in Portuguese) may be seen by 
British contractors at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 


Roumanra.—With reference to the notice relative to a 
concession for the supply of electric light and power to the 
inhabitants of Calarshi, the '' Monitor Oficial" notifies that 
as no award has been made in respect of this contract, tenders are 
again invited, and will be opened on August 29. Tenders, 
which must be accompanied by a deposit of 12,000 lei (£480), 
should be addressed to the “ Conseil Municipal," Calarshi. 


Russt4.— Tenders are invited by the municipal authorities of 
Ssvaran for the construction of an electric tramway and an 
electric lighting system. Tenders, for both undertakings or 
for the lighting system only, will be received at ** Gorodskaya 
Uprava," Ssysran, up to October 14. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, ete. 


Cleethorpes : New cables to be laid for Urban District Council 
at an estimated cost of £4.000. 


| pw Dublin: Sanction} has been given for the borrowing of a 


further sum, makings £100,000 in all. in respect of the desired 
loan of £128,129 for,[ extensions to the electricity undertaking. 
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Hastings: The workhouse is to be lit by electricity as soon as 
the Guardiars can negotiate a loan. 

Hessle: Taking current from the Hull Corporation, the Urban 
Council is preparing to lay mains for the electric lighting of the 
district. 

Hemsworth : A new church of England is to be erected. 


Hereford : The Corporation is to apply for sanction to loans 
aggregating £2.350 for extensions to the electricity works. 


Hove: A new cable is to be laid in new Church-road at a cost 
of £215. 

Heywood: Power is sought to borrow £3,000 for electricity 
and tramway service. 

Irvine: The Harbour Trust contemplates the lighting of the 
harbour by electricity and is investigating other outlets for 
power. 

Ipswich: Additional offices are to be built for the East 
Suffolk County Council on a site adjoining the County Hall. 

Kinsley : A new Council Nchool is to be erected for the Hems- 
worth Rural District Council. 

Kettering: A loan of £1,057 has been sanctioned for additional 
electrical plant for the Council’s electricity works. 

Kirton: A Public Hall is to be erccted by Mr. W. Dennis as a 
Coronation memorial. 


Lowestoft: Extensive additions are proposed by the Gucr- 
dians to be made to the Asylum. | 


Low Fell: New church for the Presbyterian body to cost 
£4,000. 

Newcastle-on-Tyne : The Guardians contemplate the erection 
of a hospital in the workhouse grourds at a cost of £18,000. 

Oswestry: Messrs. W. H. Thom-. & Sons, Ltd., are contem- 
plating the erection of new saw-mills and joinery works on the 
Salop-road. 

Prudhoe: New school (150 places) for the Northumberland 
Educetion Authority. 

Torquay: The buildings of the Imperial Hotel Company, 
Ltd., are to be altered, exterded and improved at a cost of 
£5,000. 

Wembley: The Skating Rink is to be converted into a cinc- 
matograph theatre. 
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TURNED & MOULDED GOODS. 


F.CARSON & EVANS. 
3^Fenchurch Buildings 
LONDON, E.C. 


BLAKE & INSULATING STAPLES 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, E.C. 


FALCON IRON WORKS, LTD. 


We have received from the Falcon Iron Works, Ltd., 
colliery engineers, of Oldham, an also of 4, Southampton- 
row, W.C., new lists illustrative of their electrically driven 
single drum haulage gear, Falcon friction clutches, and 
automatic sectional tub axle greasers, Atherton wire-rope 
haulage clips, geared winding and hauling engines, worm- 
geared capstan engines, etc., copies of which can be ob- 
tained on application to the headquarters of the firm at 
Oldham. 


is like the Merchant's Ships—it bringeth abundance 


Attractive Advertisement 


from afar. Let your ships come in. Attractive 

printing is the magnet that brings in the well- 
Printers freighted ships of trade. The persistent advertiser Printers 
of the —from long experience, is a keen judge of effect, of the 
Electrica! and if he doesn’t get this essential quality from his Electrical 
Engineer. ordinary Printer, he speedily finds his way to the Engineer. 


SMITHS’ PRINTING Co. ( 


Head Ofiice and Works: 
28-32, HUTTON STREET 
WHITEFRIARS, E.C. 


Te ephones : 1030 Holborn. 
Telegrams: ‘‘ Printable, London.” 


Specialist—1.e., to us—with satisfaction to both 
Parties. Don’t hesitate to call us up! It costs 
nothing and we are always ready to respond. 


Country: 


13055 Central. 


LONDON 4 
ST. ALBANSJ9 


LTD., 


FLEET WORKS, 
ST. ALBANS. 


Telephone: 31 St. Albans. 
Telegrams: "Printable, StAlbans.” 
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Classes. 


Imporlal College of Scienco and 
Tochnology. - 


CITY AND QUILDS (ENGINEERING) COLLEGE. 
Exhibition-road, London, S.W. 


The City and Guilds (Engineering) College, formerly 
known as the Central Technical College of the City and 
Guilds of London Institute, forms the Engineering Section 
of the Imperial College of Science and Technology. It is 
administered by a Delegacy representing the Imperial 
College, the City and Guilds Institute, and the Goldsmiths’ 
Company. It it also a School of the University of London 
in the Faculty of Engineering. 

The courses of instruction in Civil and Mechanical En- 
gineering are conducted by or under the supervision of 
Professor W. E. Dalby. M.A., B.Sc., M.Inst.C.E., Dean of 
the College, and those in Electrical Engineering by or under 
the supervision of Professor T. Mather, Wh.Sch., F.R.S. | 
They fall mainly under one of the following heads :— 

(a) Diploma Courses for the Associateship of the City 
and Guilds Institute in Civil and Mechanical Engineering | 
and in Electrical Engineering. For admission to these | 
Courses candidates are required to pass the entrance or 
matriculation examination of the College held in Septem- | 
ber (application to be made not later than the first Mon- | 
day); or to have passed the matriculation of the Univer- 
sity of London in certain subjects. The courses of study | 
corner a period of three years. Fees, £38 per Session ' 
payable in advance. 

(b) Special or partial Courses for a limited number of 
students whose knowledge and experience enable them to 
engage in Research work or to omit part of the regular | 
Diploma course. |. . .— |.  . 

(c) Advanced Specialized Courses for post-graduate and 
other duly qualified students. These Courses form a ` 
suitable fourth-year course for those who have taken a 
Diploma course. Fees for each course for the full Session 
£22. The following will be conducted during the Session - 
1911-12 :— | 


Railway Engineering, including Locomotive Machinery, 
Railway Organization, Signalling Electric Traction, 
Bridge Design, and Permanent Way. 


Structural Engineering, including Dock and Harbour 


Design and construction of Electrical Machinery. 


For Prospectus of the College, including full particular, 
of the Entrance Examination and Courses of Instruction, 


| 
Work, and structural steel work. | 


Scholarships, and Fees, apply to the Secretary, City and | 
Guilds (Engineering) College, Exhibition-road, S.W. 


By order of the Delegacy. | 


Pu oA E E 


NORTHAMPTON POLYTECHNIC INSTITUTE. 
ST. JOHN STREET, LONDON, E.C. 


Session 1911-12. 
HC | 
MECHANICAL AND ELECTRICAL ENCINEERINC. 

FULL DAY COURSES in the Theory and Practice ^f the 
above subjects will commence on Monday, October 2, 1911. ahe ! 
Courses in Mechanical Engineering give a thorough grounding 
in Engineering work, and in the third and fourth years include 
specialisation in various directions, such as Automobile and 
Acronautical Engineering. In Electrical Engineering with similar 
grounding the specialisation is in the direction either of Heavy 
Electrical Engineering or of Telegraphy and Telephony, including 
Radio-Telegraphy. 

ENTRANCE EXAMINATIONS will be held on Wednesday 
and Thursday, September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether ; they 


be 


' in not later than September L. 
.26; Evening Classes, September 21. 


also prepare for the degree of B.Sc., in Engineering at the 
University of London. Fees for either of these courses £15, or 


£11 per annum. 
TECHNICAL OPTICS. 

Full and partial day courses, practical and theoretical, in 
Technical Optics will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and are well adapted to those secking a career in this 
department of Applied Science. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 
subjects referred to above. 

Full particulars can be obtained on application at the office of 
the Polytechnic, or to 


R. MULLINEUX WALMSLEY. D.Sc., Principal. 


Clty & Gulids Technical Colloye, Finshury. 


(LEONARD STREET, CITY ROAD). 


A College for the scientific training of students who are 
preparing to become electrical cr mevhanival engineers, or 
chemists: and for engineering pupils who desire to supplement 
their practical training bv a two years’ course of instruction 
in the principles of engineering science. The inatructon is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 

The College does not prepare students to pass esternal 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English ; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
a period of two years, and those in Chemistry threo years. 
There are arrangements also fur three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 

PROFESSORS: 
ELECTRICAL ENGINEERING 


AND Puysics: Silvanus P. Thompson, D.Sc., 
PON NES Uoc 07 RRS. (Principai of the 
College). 
MECHANICAL ENOINEERING 
AND MATHEMATICS : E. G. Coker, M.A, D.Sc., 


M.Inst. M. E. 
.. Raphael Meldola, D.Sc., F.R.S.. 
F.I.C. 
City and Guilds of London Institute, 
Gresham College, 
Basinghall-street, E.C. 


CHEMISTRY 


The Glasgew and West of Scotiand Technical 
Colleye, Glasyow. 


SESSION 


1911-12. 


The Diploma of the College is granted in the following Depart- 
ments :—Civil Engineering, Mechanical Engineering, Electrical 
Engineering. Mining, Naval Architecture, Chemistry, Metallurgy, 
Mathematics and Physics, Building. Textile Manufacture. 

The Courses of Study for the Diploma usually extend over 
three sessions, The average fec per session is £12 12s. Holders 
of the Diploma are eligible for the Degree of B.Sc. in Engineering 


of the University of Glasgow after attendance for at least one 


session upon prescribed University Classes. In conjunction with 
the Glasgow School of Art a Course for a Joint Diploma in 
Architecture has been arranged. 

New and well-equipped laboratories have been provided in 
the Departments of Physics, Chemistry, Technical Chemistry, 
Dyeing, Metallurgy, Mechanics, Motive Power Engineering. 
Electrical Engineering. Mining, Textile Manufacture, Biology, 
Bacteriology and Navigation ; facilities for research are afforded. 

The Preliminary Examination for candidates for the Diploma 
begins on September 18; names of candidates must be sent 
Dav Classes begin September 


Calendar (price by post 1s. 4d.) and Prospectuses (gratis) will 
be sent on application to the Director. 
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TECHNICAL CLASSES. — Continued. 


THE UNIVERSITY OF LIVERPOOL. 


SESSION 1911-12 COMMENCES ON TUESDAY, 
OCTOBER 3. 


FAOULTY OF ENGINEERING. 
Dean—J. WEMYSS ANDERSON, M.Ena., M.Inst.C.E. 


PROFESSORS AND LECTURERS: 


Harrison Professor—W. H. 
Watkinson, M Eng., 
M.Inst.C. E., M.I. Mech. E., 
M.I. E. E. 

Lecturer in Strength of Ma- 
terials—— W. Mason, M.Sc. 
Assoc. M.Inst.C. E. 

David Jardine Professor— E. W. 
Marchant, D.Sc.. M.L E. E. 
Lecturer in Municipal Electrical 
Engineering— Associate Pro- 
fessor A. Bromley Holmes, 
M. Eng., M.Inst.C. E.. M.T. E. E. 

Professor S. W. Perrott, M.A.I., 
M.Inst.C. E. 

Lecturer in Railway Engineer- 
ing— Associate Professor J. 
A. F. Aspinall, M.Eng., 
M.Inst.C. E. 

Lecturer in Municipal Engineer. 
ing— Associate Professor J. A. 
Brodie, M.Eng., M.Inst.C. E. 

Lecturer in Dock and Harbour 
Engineering— Associate Pro- 
fessor Anthony G. Lyster, 
M. Eng.. M.Inst.C. E. 

Lecturer in Engineering Geologv 
—H. Lapworth, D.Sc., F.G.S., 
Assoc. M.Inst.C. E. 

Lecturer in Dock and Harbour 
Construction — T. R. Wilton, 
M.A.. M.Inst.C. E. 

Professor W. S. Abell, R.C.N.C. 
ret., M.Inst.N.A. 

Lecturer—J. Wemyss Anderson, 


ENGINEERING .. 


ELECTRICAL ENGINEERING .. 


Civit ENGINEERING .. 


NAVAL ARCHITECTURE 


ENGINEERING DESIGN AND 


DRAWING .. M. Eng.,  M.Inst.C.E, M.I. 
Mech. E. 
MATHEMATICS Professor F. S. Carey, M.A. 
Puysics Lyon Jones Professor—L. R. 


Wilberforce, M.A. 

Grant Professor— E. C. C. Baly, 

F.R.S. 

The courses of study in the faculty leading to the Ordinarv 
degree of Bachelor of Engineering extend over at least 
three years. They are so arranged as to afford a general 
scientific training for those who intend, with or without 
graduating, to become engineers, naval architects, or 
architects and survevors. 

"tudents who do not proceed to a Universitv degree 
may take a course of not less than two years leading to 
& Certificate in. Engineering. 

The Honours Schools enable students to specialise in 
some branch of the profession, and opportunities are 
afforded for post-graduate work and research. 

The special Prospectus of the Faculty may be obtained 
on application to the undersigned. 


P. HEBBLETHWAITE, M.A., 
Registrar. 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLECE, NEWCASTLE-UPON-TYNE. 


PrixciraL: W. H. HADOW, M.A., D.Mus. 


INORGANIC CHEMISTRY 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 


F. H. PRUEN, M.A., Secretary. 
Armstrong College, Newcastle-upon-Tyne. 
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TECHNICAL BOOK DEPARTMENT. 


YT LECTRIC LIGHT CABLES, AND THE DISTRIBUTION 
4 OF ELECTRICITY. By Stuart A. Russell. A. M.I.C. E.. 
M.LE.E. Second Edition, revised. With 110 illustrations 
10s. 6d. (1269) 
RC LAMPS, ELECTRIC. By J. Zeidler and J. Lustgarten, 
M.Sc. Demy 8vo. Profusely illustrated. 5s. net. (611) 
HOTOMETRICAL MEASUREMENTS AND MANUAL 
FOR THE GENERAL PRACTICE OF PHOTOMETRY. 

with especial reference to the Photometry of Arc and incandescent 


Lamps. By Wilbur M. Stine, Ph.D. 7s. net. (542) 


TELEGRAPHY AND TELEPHONY. 


HE ELEMENTS OF TELEPHONY. By Arthur Crotch, 
Silver Medallist and Honoursman in Telegraphy and 
Honoursman in Telephony, City aud Guilds of London 
Institute. (492) 
AGNETISM AND ELECTRICITY FOR STUDENTS. 

Bv H. E. Hadley, B.Sc. 6s. (5113) 
RACTICAL EXERCISES IN MAGNETISM AND ELEC- 
TRICITY. By H. E. Hadley. B.Sc. 2s. 6d. (520) 
IRELESS TELEGRAPH Y : Its Theory and Practice. By 
James Erskine- Murray, D.Se., F. R. S. E., M.L. E. E. Third 
Edition, revised and enlarged. 400 pages, 190 illustrations. 
Demv 8vo, cloth. 10s. 6d. net. (31) 
IRELESS TELEPHONES AND HOW THEY WORK. 

By J. Erskine-Murray, D.Sc., F.R.S.E., etc. Second 
Edition, revised. 76 pages, with illustrations. Crown 8vo, cloth. 
ls. 6d. net. (313) 
ELEPHONES: Their Construction, Installation, Wiring, 
Operation and Maintenance. By W. H. Radcliffe and H. 

C. Cushing. 180 pages, 125 illustrations. Foolscap 8vo, cloth. 
4s. 6d. net. (304) 
HE PRINCIPLES OF ELECTRIC WAVE TELEGRAPHY 
AND TELEPHONY. By J. A. Fleming, M.A. DSe., 
F.R.S. Second edition, revised. extended aud fully illustrated ; 
pages 906. 28s. (0146) 
f$y'YELEPHONOLOGY. By H. R. Van Deventer. A descrip- 
L tion of Modern Telephone Appliances, produced to meet 
the demand for a new, practical work created by the great 
advance in recent years of the telephone industry. Carefully 


‘compiled from different sources, cach section being prepared 


Over 600 illustrations, 
(702). 
TELEGRAPHY. A Manual for Students 
By H. W. Pendry. Central Telegraph Office. London 

With 178 illustrations. 2s. 6d. net. (1739) 
ELEGRAPHIC SYSTEMS, AND OTHER NOTOS. A 
Handbook of the Principles on which Telegraphic Practice 

is Based. By Arthur Crotch, of the Engineer-in-Chief s Depart- 
ment, G.P.O. Large Crown Svo. Cloth. Pages 268. With 222 
illustrations. 58. net. (R153) 
N ELEMENTARY MANUAL OF RADIOTELEGRAPHY 
AND RADIOTELEPHONY FOR STUDENTS AND 
OPERATORS. By J. A. Fleming, M.A.. D.Sc., F.R.S., Professor 
of Electrical Engineering in University College of the University 
of London. With 187 illustrations. Svo. 7s. 6d. net. (0154) 
ELEPHONE LINES AND THEIR PROPERTIES. Bv 
William J. Hopkins, Professor of Physics in the Drexel 
Institute, Philadelphia. Crown 8vo. 6s, New edition, revised 
and enlarged. (0152) 
ELEGRAPHY. By Sir W.H. Preece, K.C.R., F.R.S., 
V.P.Inst., C E., etc., Consulting Engineer and Electrician, 

Post Office Telegraphs: and Sir J. Sivewright, K.C.M.G. With 
284 illustrations. Nineteenth impression. Crown 8vo. 7s. 6d. 
(0155) 


under the supervision of an expert. 


pages 600 17a. 
NLEMENTARY 


ELECTRO-METALLURGY, ETC. 


YRACTICAL METALLURGY AND ASSAYING. By A. II. 
Hiorns. Second Edition. 63. (5386) 
ETALLOGRAPHY. By Arthur H. Hiorns. 6s. (5492) 
LECTRO-METALLURGY, A Treatise on. By W. G, 
MeMillan, F.I.C., F.C.S. Third Edition, revised, enlarged. 
and re-written by W. R. Cooper. Post free. 13s. (R147) 
LECTRIC SMELTING AND REFINING. By Dr. W. 
Boachers. Translated by W. G. McMillan, F.I.C., F.C.S. 
Second Edition, revised. Post free. 22s. (329). 
n FURNACES: The Production of Heat from 
Electrical Erergv and the Construction of Electric Fur- 
naces. By Wilhelm Borchers, Privy Councillor, Doctor of 
Philosophy, Professor of Metallurgy and Director of the Institute 
of Mines and Electro-Metallurgy at the Royal Technical Colleve, 
Aachen. Translated by Henry G. Solomon, A.M.I.E.E., Consult- 
ing Electrical Engineer. With illustrations, 8vo. 7s. 6d. net. 
(0156) 
ETALLIC ALLOYS: Their Structure and Constitution. 
By Gilbert H. Gulliver, B.Sc., F.R.S.E. Crown 8vo. 


Handsome eloth. With 102 illustrations. 6s. net. (R150) 
WNUANTITATIVE METALLURGICAL ANALYSIS, Tables 


for Laboratory use. On the Principle of ©“ Group” 
Separations. By J. James Morgan, F.C.S., M.S.C.I. Large 8vo. 
Handsome cloth. Price 4s. (R152) 
TEXT-BOOK OF ELEC1RO-CHEMISTRY. By Svante 
Arrhenius, Director of the Nobel Institute, Stockholm. 
Translated from the German editionyby John McCrae, Ph.D. 
With 58 illustrations. Syo. 93) 6d. met. (0157) 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


Siemens Bell Signal Indicator. 


Details are to hand from Messrs. Siemens Bros. & Com- 
pany, Ltd., Caxton House, Westminster, of the Siemens 
Bell Signal Indicator, which, as will be seen by the accom- 
panying illustration, is a dial instrument to be used in con- 
Junction with bell signalling apparatus in use in mines. It 
comprises an electro magnet which operates an armature, 
actuating a pointer through one section of the dial for each 
ring of the bell, so that the number of 1ings received is 
recorded by the pointer. It is provided with a releasing 
mechanism by means of which the pointer can be set back 


to zero. This last operation can be effected either by hand 
at the instrument by means of a lever provided, or elec- 
trically by a press button switch in the engine room. This 
switch may also be so arranged that it is automatically 
operated by the engine, and the indicator can be applied 
to any existing bell signalling apparatus without involving 
any alteration to the apparatus in use. 


Friction-drive Serewdriver. 


We give an illustration herewith of the Benjamin patent 
friction-drive screwdriver which is being manufactured bv 
the Benjamin Electric Company, Ltd., of 117, Victoria- 
street, Westminster. Listed at the low price of 1s. 4d. to 
2s. 8d., according to length and diameter of blade, this new 
driver is designed to meet the demand for a moderate 
priced tool combining the advantages of both the ordinary 
and the ratchet screwdrivers. The “ friction-drive " feature 
is claimed to be the most important and far-reaching 
invention made in screwdriver construction in many vears, 
and it fills a long-felt necessity among mechanics in a 
practical way. The frictional surfaces between the cap and 


EIE SE E A T EV —À Tab: 


the handle engage with the ordinary natural working 
pressure used in driving the screw, and the spring in the 
handle releases the friction when the pressure is relieved 
on the reverse movement and the hand with the cap is 
returned without backing the screw. The spring maintains 
a slight pressure on the screw constantly, thus holding the 
blade firmly in the slot. The free swivel connection bet ween 
the cap and the handle makes it easy to drive machine or 
other free running screws very rapidly by the simple 
operation of the thumb and fingers, and the driver is always 
ready to drive screws in either direction without any 
adjustment or attention. 


Phoenix Heaters and Cookers. 


The Pheenix Electric Heating Company, of 17, Morwell- 
street, Tottenham Court-road, London, E.C., announce in 
their latest catalogue (August, 1911) of electric heating 


and cooking apparatus that their trade discount is now 
increased from 25% to 334%. The Phoenix goods are all 
of British manufacture and are made in a very large range 
of patterns and for every variety of purpose. A special 
point is made of thoroughly sound construction and work- 
manship. 


Vanalium. 

We have received from Messrs. Standard Allovs, Ltd., 
of Carpenter-road, Stratford, London, E., an interesting 
pamphlet descriptive of the new alloy Vanalium. This 
alloy, the outcome of manv years of experiment, is similar 
in lightness to aluminium, but it can be worked like brass. 
It can be rolled into sheets or drawn into wire with ease, 
and its surface takes a high polish, which is not readilv 
tarnished. The colour of the metal is white, and on fracture 
displays a fine silky grain. It is unaffected by ordinary 
atmospheric conditions or bv sulphuretted hydrogen, car- 
bonic acid, sulphurous or mineral] waters. The weight of 
a given volume of the metal is about one-third that of 
brass, and in price it compares favourably with the latter 
metal volume for volume. In casting it flows remarkably 
well, filling all the fine lines of the mould. It does not 
crystalise or become weaker by being exposed continuously 
to repeated shocks and vibrations. Tt is made in two grades. 
Vanalium A.4, cast, has a tensile strength of over 11 tons 
per square inch, a yield point of eight tons per square inch, 
with 695 elongation, and can be cast in either sand or iron 
moulds. The strength is more than doubled by rolling and 
trebled by drawing. It can be forged, squirted or extruded 
at suitable temperatures. Vanalium A.6 has a tensile 
strength of nearly nine tons per square inch. Both alloys 
melt at about 650 degrees Centigrade, and do not volatilise 
at any temperature normally produced by the combustion 
of carbon. The specific gravity or density of Vanalium 
A.4. is 2:755, and that of A.6 2-7557, and that of aluminium 
being 2-68; therefore Vanalium is only 3% heavier than 
pure aluminium. It has the remarkable property of re- 
taining its hardness after being subjected to heat better 
than any other alloy of aluminium yet discovered. 


Union Electric Company, Ltd. 


We are in receipt of an advance copy of List No. 5022, 
illustrating à new range cf direct current interpole motors 
and dynamos manufactured bv the Union Electric Com- 
pany, Ltd., of Park-street, Southwark, S.E. These 
machines are listed in a very large range of sizes, and 
can be supplied with various mechanical protections to 
suit different requirements. 


Simplex Lampholders. 


The weekly mailing card of Messrs. Simplex Conduits, 
Ltd., of Garrison-lane, Birmingham, is illustrative this week 
of a new line of extra heavy and medium heavy English- 
made lampholders which are just being put on the market. 
The salient features of these lampholders are their excellent 
finish, sound construction, and moderate price. 


Aluminium in Electrical Work. 


The latest illustrated leaflets issued by the British 
Aluminium Company. Ltd., of 109, Queen Victoria-street, 
E.C., show the aluminium transmission lines recently 
erected for the British Government ; aluminium bus-bar 
and switchboard connections installed at the Birmingham 
Corporation's electricity works; aluminium transmission 
lines along the north-east coast and in Dawson City ; 
aluminium battery connections and feeder connections ; 
aluminium plant in chemical works, etc., the illustrations 
being in each case reproduced from photographs showing 
the apparatus actually installed. 


The Electrical Company, Ltd. 


A new list is to hand from the Electrical Company. Ltd., 
giving details, dimensions, prices, diagrams and tables 
relating to the three types of their standard direct current 
motors and dynamos upto 100 h.p. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer.” 


Galvanic Battery. 

19729.—1910. D. W. Jonn, 14, Norman-road, Runcorn. The 
battery is specially suitable for miner’s lamps but is not 
confined to this particular use. It has a screwed lid provided 
with a flange which bears on the top of the cell. This keeps 
the lid in place. Two hangers attached to the lid prevent the 
end plates from spring out wards. 


Msthod for Receiving Wireless Telsgraphy. 
24421.—1910. Dr. E. F. Huth, G.m.b.H., 39, Kollbuser Ufer, 
Erdmannshof, Berlin. According to this method one of the 
receiving circuits is put periodically out of tune to such an 
extent that its periodicity is below 40,000 per sccond. 
Simultaneously the circuit containing the detector is tuned 
mechanically to the lower frequercy. 


Collectors for Overhead Traction Systems. 
25012.—1910. ORSTERREICHISCHE DaiMLEI-MOTOREN-GESELL- 
SCHAFT, Wiener-Neustadt. The cable leading from the 
contact trollev to the railless vehicle has its ends on the 
contact trolley connected to two contact rings insulated 
from one another. The rings revolve in outer metal rings 
which are connected with one of the contact rollers of the 
trolley insulated from the contact trolley. The whole 
arrangement enables the cable to revolve in the contact 
trolley. 
Producing Electric Incandescent Bodies. 
26045.—1910. J. KRANNICHFELDT, Koln a/Rh., Germany. A 
thin laver of platinum, vanadium or similar metal is 
deposited with some inert material which when heated 
emits light with some degree of permanence. The metal 
deposit permeated with inert material is then drawn off 
the cathode. 


Electric Accumulator Plates. 
27176.—1910. J. APozNaNskI, Moscow. The pasto-filled plates 
are arranged between acid-proof cover plates and dried at 
a high temperature. The generation of gas which occurs 
produces innumerable pores and simultaneotsly hardens 
the mass so that the capacity of the finished plates is 
greatly increased. 


l Controllers for Dynamos. 

28246.—1910. W. Gray, Amesbury, Essex, Mass. The dynamo 
electric machine and its armature shaft governor are enclosed 
in a casing formed of a number of separate parts. The 
casing has an opening et one end and has a seat on which a 
power transmission shaft in connection with the governing 
device is supported. 


Current Gauges. 

28994.—1910. W. Frissy, 111, Winnock-road, Colchester. An 
electric conductor is surrounded with a paramagnetic 
material in such a manner that the material forms an 
electromagnet the attractive force of which is considered 
as a measure of the strength of current flowing in the 
conductor. The force is indicated by a pointer on a scale. 


Current Distributors. 

790.—1911. W. SaAvERBREY, Berlin. In order to ascertain the 
position of the current distributor of electro-magnetic 
devices of explosion engines a pointer connected with the 
distributor is caused to move over a dial plate. The pointer 
is connected with a snap in lever which engages a notch 
in the dial at the moment each ignition occurs and is 
automatically released when the engine starts. 


Fixing Insulating Contact Spring. 

6736.—1911. NSremens Bros. & Company, Westminster, S.W. 
The springs are isolated from one another by pieces of 
insulation material, which act as distance pieces, and 
assembled in a holder which is so shaped that the parts 
assembled can be clamped within the holder without 
altering its exterior form. A further method (6737.—1911) 
consists in arranging the contact springs at a suitable 
distance apart within the holder and sealing them in 
position with an insulating cement. 


Electric Wires. 

7511.—1911. J. KRANNICHFELDT, Cologne. The order to 
insulate the twisted ends of electric wires they are enclosed 
in a tube which is closed at one end and contairs a viacuous 
insulating material. The insulating material is protected 
by a laver of puncturable harder insulating material which 

|. bs pierced by the ends of the wires. f 

Couplings for Arc Lamps. 

15789.—1910. J. E. F. C. Pecuin, Oran, Algeria. The coupling 
comprises & cup insulator provided with concentric contact 
rings composed of two parts. Two rings are arranged in 


f 


each part of the cup and serve to establish the current. The | 


upper cup part is fixed and the lower cup part is movable 
in order to permit easy access to the lamp. 


Magneto Ignition Device for Internal Combustion Engines. 
15134.—1910. C. B. Reprup, 38, Cumbcerland-street, Canton. 
Cardiff. One end of the distributor is carried by a part that 
rotates with the cylinders and has connections for the 
cylinders arranged consecutively. A brush carried by a 
part rotatable with the armature travels round the magneto 
armature in the same direction as the cylinders but at a 


different speed. 
Trolley Poles. 


15414.—1910. R. Curistian, 179, Hereford-street, Christ- 
church, New Zealand. A retarder is provided and adapted 
to be automatically and temporarily applied between a 
movable member and a fixed member of the trolley pole 
when the apparatus is being reset to allow of proper normal 
engagement of the parts. 


Voltage Regulation of Dynamo Electric Alternating Current 
Machines. 

15415.—1910. A. G. Brown, Boverte ET Cre, Baden. In this 
arrangement for regulating the voltage of synchronous alter- 
nating current machines the alternating current serving for 
regulating purposes is obtained by adding the terminal voltage 
and the main current of the generator vectorially without 
the use of resistances in series or in parallel, by a single 
transformer, one coil of which is fed by the terminal voltage 
and the other by the load current of the generator and the re- 
sultant current directly or by the use of a current transformer 
is supplied to the device which effects the corresponding regu- 
lation of the exciting current, this device carrying the 
current with outshunt and emploving no resistances or other 
current consuming devices in parallel with it. 


Automatic Electric Recording Device. | 
15619.—1910. A. L4MBor, Rue du Marche aux Porc 27, Brussels. 
This is claimed to be a simple, economical and reliable 
device for distance recording. The transmission device has 
a tongue controlled by the measuring apparatus which 
periodically moves & loose needle or tongue controlled by 
one or more electromagnets and makes or breaks the cir- 
cumstantial circuits if desired with the assistance of a float 
depending on the measuring device. The receiver is provided 
with the resistance the short cireuiting of which operates 
the transmission device after the recording of each indica- 
tion. A self-polarising selective relay is used in the device, 


Electrically Controlled Vacuum Cleaner. 
15695.—1910. T. H. WuirE, 103, Church-street, Pendleton. 
Each vacuum ejector is controlled by an electrically 
operated stop valve. The valve itself is controlled by a 
switch fitted to the handle of the cleaner. 


Electric Transmission Means for Use In Helm Indicators. 

16559.—1910. CLARKE, CHAPMAN & Company, LTD., Gateshead- 
on-Tyne. The switch contacts at place of transmission and 
the switch contacts at the distance place are so arranged 
and connected in circuit that after an electric impulse has 
been transmitted by way of one contact at the transmitter 
it cannot be repeated until an impulse has first been transmit- 
ted by way of another contact at the transmitter. 


Electrical Switches. 

19182.—1910. ELECTRIC & ORDNANCE ACCESSORIES COMPANY, 
LTD., Aston, Birmingham. This is an improvement in quick 
make and break switches provided with locking mechanisms 
to definitely lock the switch in the off and on position by 
means of metal balls. The contact arm and slotted bracket 
of the switch are provided with a series of coincident and 
thoroughfare holes in which the metal locking balls are 
located. The balls are normally forced inwards by springs 
to engage with recesses in the controlling part of the handle, 
and also engage partly with the bracket and partly with 
the contact arm, which latter is thereby locked in its on or 
off position until the handle is operated so as to raise the 
end of the recesses to engage with the balls and force them 
vutward against the action of the springs and thereby 
unlock the switch arm. 


Electric Heater. 

24238.—1910. H. Hirst & C. H. Arcuer, Peel Works, Adelphi, 
Salford. The heating wires are supported on a base of 
asbestos, porcelain, or fireproof clav. Holes are made ia the 
base at regular intervals to receive staples which hold the 
wires in place. 

Enclosed Arc Lamps. 

3891.—1911. KonriNG & MATHIESEN A.G., Leutzsch. The 
globe surface exposed to the deposit forming fumes is 
protected from cooling and theYgases rising from the are 
are cooled in a depositing chamber. Therefore the gases 
flowing from the chamber towards the globe ere repelled 
nnd form eddy currents in the combustion chamber in the 
bottom of which the particles of deposit are caused to settle. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Aberdeen Co 
Ayr Corporatio 


Birkenhead Corporation...... 
Birmingham Corporation..... 


Blackburn Corporation........- ; 


Blackpool Corporation....... 


Blackpool- Fleetwood Trame.... 


Bolton Corporation........ weeds 


Bournemouth Corporation.... 


Bradford Corporatlon........ 


Brighton Corporation.......... 


Rriato] Tramway Company..... 


Burnley Corporation.......-- 


Burton Corporation..........--. 
Carditf Corporation..........-- 


Carlisle Tramwava Company.. 


Central London Railway ....... 


Cork E. T. and L. Company.. 
Croydon Corporation 


Darwen Corporation. Qu. scusa o re 
Dover Corporation ........ e 


Duhtin and Lucan Electric Ry... 
Dublin U.T. ........---* re 


Dundee City Tramways........ 
East Ham Corporation......... 


Glasgow Corporation *s«.0a802497»995 
Gloucester Corporation......... 


Halifax Corporation ........... 


Huddersfield Corporation....... 
Hull Curporation......... ee 


Ilford Corporation............. 
likeston Corporation........... 


Kirkcaldy Corporation VR woe ote 
Lancashire United Tramways... 


Leeda Corporstion............. 
Leicester Corporation.......... 


Liverpool Corporation 


Liverpool Overhead Railway.... 


London Counts Counclil........ 


London Electric Railway 


Lowestoft Corporation ...... bs 


Maidatone Corporation......... 
Manchester Corporation........ 


Metropolitan District Railway.. 
Metropolitan Railway.......... 


Nelson Corporation............ i 


Newcastle-opn-Tyne Corporation. 
Newport (Mon.) Corporation.... 
Oldham Corporation........... 
Portsmouth Corporation ....... 
Reading Corporation...... este sa 
Rochdale Cerporation.......... 
Rotherham Corporation........ 
Salford Corporation............ 


Scarborough Tramways Co. .... 


Sheffield Corporation 


Southend-on-Sea Corporation... 


Stockport Corporation ... 


Sunderland Corporation........: 


Swindon Corporation ........ 


Torquay Tramways............ 
Wallasey Corporation.......... 


ration........-- 


ee 


oree ee [E 


Southampton Corporation......; 


Aug. 


Warrington Corporation........ Aug. 
West Ham Corporation......... Mar 


Wolverhampton Corporation... .. AUg- 


wee 


15,965 


2,733 
2,298 
2.812 


532 
137 


1,601 


8,557 
2 363 


12,128 
987 
45,789 


60.847 
669 


157 
17,174 


8,723 
2, 700 
227 
4,388 
725 
2,137 


1,788 
570 


1,470 
660 


5,005 


— 


6,219 
1471 


Traffic ratore per 


Ending| 1911-12.| 1910-11. 


Increase or Miles of 
decrease. track open. 
Week. | Current | 1911. |71910. 


year. 
£ t " 
+ 93 ]|4-13060| 2 27 
T werte 8 d 
— 19 - 979 |24-089|24:089 
+ 3,076 H- 21,764 56:792 58°52 
+ 154 |j 835 |1462| — 
+ 978 |+ 2,080 | — = 
J- 232 3.659 42 42 
+ 241 | 1,838 | 30 | 21:95 
— 133 |4.8,201 | 100 | 54:81 
+ 951,506 | 9:5 oes 
+ 871 — 57 57 
+ 305 — 22 20 
+ 30 |j 5x9 6 e 
— 418 |4 4,367 | 17:35 | 17:35 


251 | 
+ 179 45,162) 78 | 74 
TN —- [ — — 
+ 224 --9,460 . 40 40 
+ 190 4-3,372 . 18 18 
i 
— 273 1489, — — 
-- — | 26 25 
+ 41 43,?8' 20 20 
" 35 4- 390^ — — 
— dette. | 8-41 m 
+ 160 N 3,876 | 12-68 12°45 
! 
43 909 9; 9:656 
196 — 278 |27:8 
— 45 .F19348, 25 | — 


M 


‘lotal 


Ending |receipts. 


May 81 
81 
25 
. 31 
.81 
» 81 
» 91 


81 
81 


31 
99 
» 9 


. 31 


81 
. 81 
80 
. 81 


. 25 


» 25l 


31 


31 
31 


£ 
71,980 


56,713 
58,367 


35,210 
121,707 
89,695 
49,124 


308,615 
65,295 


15,368 
109,979 
350,150 


25,497 
85, 806 
13,899 
11,598 


7,472 


62,328 
53,287 


893,591 


92,609 


96,185 
128,722 


25,328 
7.214 


14,993 
68,689 


357,610 


582,276 
79,004 


1,801,035 
10,896 


810,094 


718,089 


7,576 
206,130 


35.146 
97,842 


102,978 
82,506 


63,000 
33,313 


244,065 


316,739 
52,047 


. 81; 52,004 


58,889 


15,065 
49,835 


20,169 


31 
31| 127,066 
81) 44,432 


a Train Miles. 


h Half-years' figures. 


Accounts for past year. 


17,517,304 
12,544 501 
10,310,965 


2,939,144 
27,018,149 
14,686,368 
10,708,184 


47,454,560 
12,911,113 


8,131,172 
25,058,146 
41,898,378 


5,704,071 
19,476,576 
9,557,654 
2,697,672 
449,677 
16,843,900 
16,059,912 


222,730,571 


17,067,856 


19,001,660 
30,964,264 


6,385,466 
1,968,850 


4,874,199 
13, 755, 329 


78,385,015 
125, 507,283 
11,171,515 
418,317,877 
2,377,316 


165,800,077 


102,849, 458 


2,118,878 
45,335,207 


8,452,562 
19,125,202 


23,053,717 
7,834 575 


11,360,871 
6,960,178 


45,771,611 
84,500,331 
10,121,887 
9,155,172 
14,541,672 
2,880, 420 
9,990,653 


5,206, 980 
86,846,649 


9,440,369 


1,566,119 
1,207,761 
1,041,021 


692,312 
2,641,202 
1,782, 706 
1,126,676 


6,914,718 
1,263,118 


482,911 
2,497,169 
1,456,780 


899,173 
2,269,500 
245,584 
816,761 


146,081 


1,822,894 
1,203,753 


20,974,016 


1,909, 97 


2,058,063 
3,022,844 


634,446 
198,415 


459,066 
2,272,765 


8,152,990 
12,235, 408 
1,106,386 
39,545,512 
329,958 


17,367,200 


Seca 


203,708 
4,437,639 


895,238 
1,893,777 


2,291,767 
909,439 


1,402,532 
722,393 


5,486,150 
7,018,388 
1,157,461 
1,335,911 
1,451,906 

853,297 
1,059.629 


435,774 
2,007,805 


975,714 


10°57 


71:9 


8:93 
11:15 


9:42 
12:399 


10°15 
8°28 


10°774 
11°06 


10°67 


11°88 


9°78 


1:028 
11:28 


°915'10°939 
*801,10:21 


10-929 


9-078 


9-342 


, 6:769 55,404 


2,578 
4,428 
1,922 


1,067 
8,750 
4,706 


2,456 
3,875 
2,066 
1,803 
1,856 


8,311 


5,020 


3,971 


2,064 
4,518 


2,100 
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NOTES. 

Wis this issue we publish in the form of a supplement 

to the ELECTRICAL ENGINEER the first number of 
THE ELECTRICAL MANUFACTURER AND INSTALLATION 
ENGINEER, which, it is designed, shall accompany our first 
issue in every month. The supplement has been devised 
in the interests of electrical contractors and installation 
engineers, and it is our strong hope that it will be found of 
exceptional value and interest to all engaged in this 
important branch of the electrical industry. As will be seen 
by the introductory note, a fairly comprehensive programme 
has been arranged and the articles outlined will in every 
case be cortributed by recognized authorities on the specific 
subjects der lt with. We shall be pleased, however, to receive 
suggestions from our readers with a view to making the 
supplement helpful in other directions than those indicated 
in the list of articles printed on the second page; and we 
shall especially welcome correspondence in connection 
with any of the points raised by our contributors. 


ee are some very significant figures in the ninth 
volume of tables giving the results of the Census 
of Production, which has just been issued in the form of a 
Board of Trade Blue-book. One of the principal tables 
summarises the returns relating to mines and quarries, 
iron and steel and other metal trades, shipbuilding, 
engineering, the building, woodworking, and furnishing 
trades, the chemical and allied trades, brick, pottery, 
cement, and glass making, the paper, printing, and other 
related trades, the textile, clothing, and leather 
trades, food, drink, and tobacco manufacture, 
public utility services, and minor industries. ' The number 
of persons employed in these trades in the United Kingdom 
is returned at seven millions, exclusive of outworkers, 
and the gross output is represented at £1,757,000,000. 
Cost of materials is worked out at £1,019,000,000, and 
" work given out” (that is to say, the amount paid to 
other firms) at £20,000,000. The net output thus totals 
£712,000,000. Under specific industries we find that the 
gross output of electricity undertakings worked by com- 
panies was £3,182,000, cost of materials used £1,186,000, 
and net output £1,996,000. Electricity undertakings 
worked by municipalities had a gross output of £5,721,000, 
the cost of materials used being £2,149,000, and net output 
£3,572,000. The gross output of gas undertakings worked 
by companies was £20,838,000, cost of materials £9,292,000, 
and net output £11,546,000. While in the case of municipal 
gas undertakings the gross output was £10,769,000, cost 
of materials £5,037,000, and net output £5,732,000. 
S° many unjustifiable deductions have been drawn 
from the evidence given at the inquiry into the 
recent outburst of gas at Bryncethin Colliery, which 
resulted in the death, by suffocation, of three men, that 
we are glad to see so impartial an authority as the “ Iron 
and Coal Trades Review " taking the view that it is 
perfectly clear from the evidence given at the inquest 
that neither electric lamps nor ''safety " lamps had 
anything to do with the accident. Certain men, says our 
contemporary, were engaged in making a connection 
between two places, knowing that when they made a hole 
through the coal there would be a flow of gas from the 
other side. What they did not know apparently, or what, 
at any rate, had not been allowed for, was that a very 


considerable body of gas had accumulated which, 
when it found a vent, came upon the men in such volume 
and so rapidly that they were almost instantaneously 
suffocated. The Inspector of Mines, Colonel Pearson, raised 
the point that the men were not using “ safety ° lamps, 
as required by the Act of 1887 and that if they had been 
they might not have lost their lives. He urged that the 
rule that “ No lamp or light, other than a locked safety 
lamp, shall be allowed or used in any working approaching 
near a place in which there is likely to be an accumulation 
of inflammable gas," had been infringed by the substitution 
of electric hand lamps for gauze lamps, and maintained 
that the Act did not contemplate the use of electric lamps. 
Possibly the Act did not, says the “ Iron and Coal Trades 
Review," but, '' if an electric lamp is not a safety lamp 
within the intention of the Act when required for general 
use, as distinguished from inspection, there must be 
many collery companies breaking the law." In this 
particular case it was recognised by everybody concerned, 
except the Inspector, that if “ safety " lamps had been 
used instead of electric lamps another extensive explosion 
might have been added to the list of great mining disasters, 
owing to the suddenness with which the gas came upon the 
workers, and the possibility that it would have burnt 
through some of the lamps. '' Safety " lamps had been 


used, but had been purposely and perhaps wisely with- 


drawn, to lessen the risk of ignition when tapping the 
gas. On these facts it has been declared that the disaster 
was due to the use of electric lamps, and unfortunately 
there are many well-meaning people who actually believe 
that this was the case—in addition to the hosts of un- 
principled opponents of electricity in mines in any form 
who seize greedily upon such a weapon to bolster up their 
campaign. 


AA illuminating report was issued this week by the 

Board of Trade giving in detail an account of “ their 
Proceedings under the Tramways Act, 1870, during the 
Session of 1911." The report occupies just fourteen lines, 
and recites the fact that the number of applications made 
for Provisional Orders for tramways was two, namely, 
Dartford and District and Dewsbury Corporation. The 
aggregate length of the proposed tramways was two miles 
and thirteen chains of double line and one mile and twelve 
chains of single line, and the estimated cost was £40,533. 
There was no opposition, and a Bill confirming the orders 
duly received the Royal Assent on August 18. 


LECTRIC light in trains formed the subject of an 
interesting paper which was read the other day 
before a meeting of the Lecture and Debating Society which 
has been formed in connection with the Great Western 
Railway. That company now has upwards of three hundred 
passenger coaches electrically illumir :tcd, and the equip- 
ment, it appears, has given throughout unqualified satisfac- 
tion. Thesystemis watched by a special staff of fifteen elec- 
tricians, each of whom “‘ card-indexes " the work done on 
his particular section. Each night the cards arc sent into 
the head office for entrv in the '' Electric train lighting 
(coach maintenance) record " ; and are filed in a loose-leaf 
ledger in order that the complete record may be available 
for consultation at any moment. An important branch of 
the electricians' work is the maintenance of the accu- 
mulators. In this case the supervising record takes the form 
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of an indicator board, marked off into three sections, each 
representing a year, and each division being further 
sectionised into months, with a row of pins affixed opposite 
each month. Every coach in use carrying a battery of 
accumulators is represented on the board by a tab bearing 
its number, one side of the tab being painted red and the 
other green. When the battery 1s first put in use the green 
side is placed outwards, the tab being affixed in the row 
corresponding with the month when it was put in service. 
The accumulators require thorough overhauling after 
eleven months, and, by this time, the tab has been altered 
in position, so that it is twelve divisions away from its 
original place, each division representing a month. The 
red side of the tab is then turned outwards, and the 
inspector is notified that the accumulators of that par- 
ticular coach require immediate overhauling. By this 
method the engineer is able to see the condition of each 
battery set at a glance and to take his steps accordingly. 


REMARKABLE illustration of the progress which 
Japan is making in electrical matters is afforded 
by an advance extract which is made by the “ Board of 
Trade Journal " from a report on the trade of that country 
which has been compiled by Mr. R. Boulter, the British 
(Acting) Commercial Attaché. In 1907 when Japan was 
at the top of the boom following her triumph in warfare, 
the sum invested in electrical enterprise was £5,778,000. 
In the following year the inevitable reaction set in and the 
amount dropped to £1,549,000, while in 1909 there was 
a further fall to £848,000. "That year marked the close 
of the period of reaction, and one would naturally expect 
that the next ensuing year would show the beginning of a 
rise towards the figures of the " boom " period. Amazingly 
enough, however, those figures are not only reached, 
but enormously exceeded, the actual total of electrical 
industrial investments last year working out to the remark- 
able total of £9,349,000, or more than three and a half 
millions in excess of the previous record. Most of this 
increased trade fell into American and German hands, 
England's share being a very small one. Why ? 


Mr. Boulter goes on to observe that the year 1910 
witnessed steady progress in the direction of extending 
the use of hydro-electric power for lighting and industrial 
purposes. In October the Kinugawa Hydro-Klectric 
Power Company was formed with a capital of 13,500,000 
yen (£1,378,000) for the purpose of supplying the city of 
Tokio with electricity generated by the waters of the 
Kinu River. This company was originally projected as a 
joint Anglo-Japanese undertaking, but the British 
capitalists subsequently withdrew, owing to their un- 
willingness to accept the conditions which the Japanese 
authorities attached to the issue of a charter. In April a 
Government Commission was appointed for the purpose 
of examining and making a record of the water-power 
resources of the country in order to assist the development 
of the use of water-power, and at the same time to guard 
against the granting of water-power concessions to persons 
seeking to obtain them for speculative purposes. The 
water-power for the use of which charters have been 
granted by the authorities 1s estimated at some 592,000 
kilowatts. On the other hand, statistics published by the 
Department of Communications at the end of 1909 put the 
amount of water-power sanctioned for use at 73,507 
kilowatts, and the amount not vet sanctioned, but pre- 
sumably applied for, at 176,552 kilowatts. In addition to 
the use of hvdro-electric power for lighting and traction 
purposes there is undoubtedlv a great future for it in 
supplying the requirements of factories and mines of all 
kinds. Besides the power stations already erected, a large 
number are in contemplation or in course of erection. 


The reasons assigned for the withdrawal of British 
capitalists from the Kinugawa scheme may or may not 
have been those which actually mfluenced the capitalists 
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concerned, but it is worthy of note that whatever the 
conditions, they did not displease the German agents, 
who eventually came into the project. Two other great 
enterprises projected about the same time found the 
willing co-operation of American capital, though the 
conditions were precisely the same as those laid down 
in connection with the Kinugawa charter, and in a case 
of keen international competition it certainly seems curious 
that British financiers should be so squeamish while 
America and Germany raise no protest but just go ahead 
with the work. In another case where British capitalists 
retired and our Berlin friends juinped in, the almost im- 
mediate sequel was a colossal order for German plant, 
which was supplied at a price which very obviously meant 
an extremely generous profit. But both German and Ameri- 
can firms have been very assiduously “ nursing" Japan 
ever since the war with Russia, and they have evidently 
found that it pays them to continue their benevolent 
amenities—even in the face of so lean a year as 1909. 


A the fused wire. There was a fire in Soho-square 

a few weeks ago, and in the usual course it was 
reported that a defective electric circuit caused the out- 
break. Investigation shows that in the basement where the 
fire broke out there was no defective electric circuit. 
Furthermore, there was no possibility of a defective electric 
circuit, for the simple but sufficient reason that there were 
no electric wires there at all. And this is precisely what 
happens on investigation in nine hundred and ninety- 
nine cages out of a thousand. 


B ioo: of electric power are sometimes compelled 

to buy on a“ peak load " basis, that is, not exceeding 
a fixed current consumption at any time during the vear 
but paving constantly for that fixed maximum regardless 
of how much current is used. On this basis of payment, it is 
evident that continually running close to the specified 
limit or vice versa keeping the current consumption low 
at the time of greatest load is advantageous. The former 
procedure is impossible in many manufacturing processes, 
as it is in lighting and street railway work; the latter is 
usually attempted by the use of storage batteries. Those 
who have studied this peak load problem, says the 
* Canadian Engineer," will be interested in a novel solution 
which has been quite successful in the municipal lighting 
and waterworks plant of the City of Lachine, Canada. In 
this instance the low cost and satisfactory operation of a 
400 h.p. steam turbine unit is utilised in effecting the 
economy. In the Lachine plant a 14-inch two-stage double 
suction turbine pump with a capacity of 6,000,000 gallons 
per 24 hour day is utilised to provide water supply and 
fire protection for the city, the water pressure being 
ordinarily 80 lbs. per sq. in., and for fire 120 Ibs. per sq. in. 


Current is purchased by the year on a basis which is 
all right for lighting the city and for pumping at all times 
of the vear except the three winter months during which 
the lighting load is greatest. It was figured that operating 
the pump by steam for four or five hours a day during that 
period could be made less expensive than buying sufficient 
electric current to operate entirely by electricity. As 
further advantages of an auxiliary steam installation, the 
insurance rate on the pumping station could be reduced 
and the city could be better lighted during fall evenings 
without incurring unreasonable additional expense. It 
was therefore decided to arrange the pump for operation 
by a 400 h.p. induction motor the greater part of the 
time but by a steam turbine during the peaks in the 
lighting load in winter and in case of accident m the 
electric line. (The installation was furnished by the 
John McDougall Caledonian Iron Works, Montreal. 
The pump, of Worthington make, runs at 900 r.p.m., 
and is direct connected to an Allis-Chalmers-Bullock motor 
on one side and a 400 h.p. four-stage Kerr Turbine on 
the other. Either driving unit can be thrown into or out 
of use instantly by means of clutches on the shaft. 
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The British Association at Portsmouth. 


Presidential Address by Sir 
William Ramsay. 


SOURCES OF ENERGY AND THEIR 
ECONOMISATION. 


The Electrical Transmission of Power. 

In his Presidential Address at the meeting of the British 
Association at Portsmouth, which opened on Wednesday, 
Professor Sir William Ramsay, K.C.B., Ph.D., etc., recalled 
the fact that it was 80 years since the Association first met 
at York under the presidencv of Earl Fitzwilliam, and after 
touching on its early progress, dealt with the great strides 
made in science and engineering since 1831, and of the 
development of education in scientific subjects. 

In England, said Professor Ramsay, we have made 
technical education a local, not an Imperial question; 
instead of half a dozen first-rate institutions of University 
rank, we have a hundred, in which the institutions are 
necessarily understaffed, in which the staffs are mostly 
overworked and underpaid ; and the training given is that 
not for captains of industry, but for workmen and foremen. 
“ Efficient captains cannot be replaced by a large number 
of fairly good corporals." Moreover, to induce scholars to 
enter these institutions, they are bribed by scholarships, a 
form of pauperisation practicallv unknown in every country 
but our own ; and to crown the edifice, we test results by 
examinations of a kind not adapted to gauge originality 
and character (if, indeed, these can ever be tested by 
examination), instead of, as on the Continent and in 
America, trusting the teachers to form an honest estimate 
of the capacity and ability of each student, and awarding 
honours accordingly. 

The remedy lies in our own hands. Let me suggest that 
we exact from all gainers of University scholarships an 
undertaking that, if and when circumstances permit, they 
will repay the sum which they have received as a scholar- 
ship, bursary, or fellowship. It would then be 
possible for an insurance company to advance a 
sum representing the capital value, viz., £7,464,931, of 
the scholarships, reserving, say, 20% for non-payment, the 
result of mishap or death. In this way a sum of over six 
million pounds, of which the interest is now expended on 
scholarships, would be available for University purposes. 
This is about one-fourth of the sum of 24 millions stated by 
Sir Norman Lockyer at the Southport meeting as necessary 
to place our University education on a satisfactory basis 
A large part of the income of this sum should be spent in 
increasing the emoluments of the chairs; for, unless the 
income of a professor is made in some degree commensurate 
with the earnings of a professional man who has succeeded 
in his profession, it is idle to suppose that the best brains 
will be attracted to the teaching profession. And it follows 
that unless the teachers occupy the first rank, the pupils 
will not be stimulated as they ought to be. 

Again, having made the profession of a teacher so lucra- 
tive as to tempt the best intellects in the country to enter 
it, it is clear that such men are alone capable of testing 
their pupils. The modern system of “ external examina- 
tions," known only in this country, and answerable for 
much of its lethargv, would disappear ; schools of thought 
would rise in all subjects, and the intellectual as well as the 
industrial prosperity of our nation would be assured. As 
things are, can we wonder that as a nation we are not 
scientific ? Let me recommend those of my hearers who 
are interested in, the matter to read a recent report on 
Technical Education bv the Science Guild. 

I venture to think that, in spite of the remarkable pro- 
gress of science and of its applications, there never was a 
time when missionary effort was more needed. Although 
most people have some knowledge of the results of scientific 


inquiry, few, very few, have entered into its spirit. We all 
live in hope that the world will grow better as the years 
roll on. Are we taking steps to secure'the improvement of 
the race ? I plead for recognition of the fact that progress 
in science does not only consist in accumulating information 
which may be put to practical use, but in developing a 
spirit of prevision, in taking thought for the morrow; in 
attempting to forecast the future, not by vague surmise, 
but by orderly marshalling of facts, and by deducing from 
them their logical outcome ; and chiefly in endeavouring 
to control conditions which may be utilised for the lasting 
good of our people. We must cultivate a belief in the 
“ application of trained intelligence to all forms of national 
activity." 

Sir William Ramsay then proceeded to the main subject 
of his address, a consideration of ancient and modern views 
regarding the chemical elements, beginning with those of 
the Greeks and then dealing in turn with the researches of 
Robert Bovle, Priestley, Scheele, Lavoisier, Sir Humphry 
Davey, Courtois, Balard Moissan, Dalton, Dóbereiner, John 
Newlands, and others. 

It might have been supposed (he proceeded) that our 
knowledge of the elements was practically complete; that 
perhaps a few more might be discovered to fill the out- 
standing gaps in the periodic table. True, a puzzle existed 
and still exists in the classification of the *' rare earths,” 
oxides of metals occurring in certain minerals; these 
metals have atomic weights between 139 and 180, and their 
properties preclude their arrangement. in the columns of 
the periodic table. Besides these, the discovery of the inert 
gases of the atmosphere, of the existence of which Johnstone 
Stoney's spiral curve, published in 1888, pointed a forecast, 
joined the elements like sodium and potassium, strongly 
electro-negative, to those like fluorine and chlorine, highly 
electro-positive, by a series of bodies electrically as well as 
chemically inert, and neon, argon, krvpton, and xenon 
formed links between fluorine and sodium, chlorine and 
potassium, bromine and rubidium, and iodine and cesium. 

Including the inactive gases, and adding the more 
recently discovered elements of the rare earths, and radium of 
which I shall have more to sav presently, there are 84 definite 
elements, all of which find places in the periodic table, if 
merelv numerical values be considered. Between lantha- 
num, with atomic weight 139, and tantalum, 181, there are 
in the periodic table 17 spaces ; and although it is impos- 
sible to admit, on account of their properties, that the 
elements of the rare earths can be distributed in successive 
columns (for thev all resemble lanthanum in properties), 
vet there are now 14 such elements; and it is not im- 
probable that other three will be separated from the 
complex mixture of their oxides by further work. Assuming 
that the metals of the rare earths fill these 17 spaces, how 
many still remain to be filled ? We will take for granted 
that the atomic weight of uranium, 238:5, which is the 
highest known, forms an upper limit not likely to be 
surpassed. It is easy to count the gaps; there are 11. 

But we are confronted by an embarras de richesse. The 
discovery of radioactivity by Henri Becquerel, of radium 
by the Curies, and the theorv of the disintegration of the 
radioactive elements, which we owe to Rutherford and 
Soddy, have indicated the existence of no fewer than 26 
elements hitherto unknown. To what places in the periodic 
table can they be assigned ? 

But what proof have we that these substances are 
elementary ? Let us take them in order. 

Beginning with radium, its salts were first studied by 
Madame Curie; they closely resemble those of barium— 
sulphate, carbonate, and chromate insoluble ; chloride and 
bromide similar in crvstalline form to chloride and bromide 
of barium; metal, recently prepared by Madame Curie, 
white, attacked by water, and evidently of the tvpe of 
barium. The atomic weight, too, falls into its place: as 
determined by Madame Curie and by Thorpe, it is 89:5 
units higher than that of baiium; in short, there can he 
no doubt that radium fits the periodic table, with an 
atomic weight of about 226:5. It is an undoubted element. 


244 


But it is a very curious one. For it is unstable. Now, 
stability was believed to be the essential characteristic of 
an element. Radium, however, disintegrates—that 1s, 
changes into other bodies, and at a constant rate. If 1 gram 
of radium is kept for 1,760 years, only half a gram will be 
left at the end of that time; half of it will have given other 
products. What are they ? We can answer that question. 
Rutherford and Soddv found that it gives a condensable 
gas, which they named “ radium-emanation " ; and Soddy 
and I, in 1903, discovered that, in addition, it evolves 
helium, one of the inactive series of gases, like argon. 
Helium is an undoubted element, with a well-defined 
spectrum ; it belongs to a well-defined series. And radium- 
emanation, which was shown by Rutherford and Soddy 
to be incapable of chemical union, has been liquefied and 
solidified in the laboratory of University College, London ; 
its spectrum has been measured and its density determined. 
From the densitv the atomic weight can be calculated, and 
it corresponds with that of a congener of argon, the whole 
series being: helium, 4; neon, 20; argon, 40; krypton, 
83; xenon, 130; unknown, about 178; and niton (the 
name proposed for the emanation to recall its connection 
with its congeners, and its phosphorescent properties), 
about 222-4. The formation of niton from radium would 
therefore be represented by the equation: radium (226:4) 
= helium (4) + niton (222:4). 

Niton, in its turn, disintegrates, or decomposes, and at a 
rate much more rapid than the rate of radium ; half of it 
has changed in about four davs. Its investigation, therefore, 
had to be carried out very rapidly, in order that its decom- 
position might not be appreciable while its properties were 
being determined. Its product of change was named by 
Rutherford “radium A,” and it is undoubtedly deposited 
from niton as a metal, with simultaneous evolution of 
helium; the equation would therefore be :—niton (222:4) 
= helium (4) + radium A (218:4). But it is impossible to 
investigate radium A chemicallv, for in three minutes it has 
half changed into another solid substance, radium B, again 
giving off helium. This change would be represented bv the 
equation :—radium A (218:1) = helium (4) + radium B 
(214:4). Radium B, again, can hardly be examined chemi- 
cally, for in 27 min. it has half changed into radium C!. In 
this case, however, no helium is evolved ; only atoms of 
negative electricitv, to which the name *' electrons " has 
been given by Dr. Stoney, and these have minute weight 
which, although approximately ascertainable, at present 
has defied direct measurement. Radiun C! has a half-life 
of 19:5 min. ; too short, again, for chemical investigation ; 
but it changes into radium C?, and in so doing, each atom 
parts with a helium atom ; hence the equation :—radium 
C! (214:4) = helium (4) + radium C? (21074). In 2:5 min., 
radium C? is half gone, parting with electrons, forming 
radium D. Radium D gives the chemist a chance, for its 
half-life is no less than 163 years. Without parting with 
anything detectable, radium D passes into radium E, of 
which the half-life period is five days ; and lastly radium E 
changes.spontaneously into radium F, the substance to 
which Madame Curie gave the name “polonium” in 
allusion to her native country, Poland. Polonium, in its 
turn, is half changed in 140 days with loss of an atom of 
helium into an unknown metal, supposed to be possibly 
lead. If that be the case, the equation would run .:-- 
polonium (210:4) = helium (4) + lead (206:4). But the 
atomic weight of lead is 207:1, and not 206:4 ; however, it 
is possible that the atomic weight of radium is 227:1, and 
not 226 4. 

We have another method of approaching the same 
subject. It is practically certain that the progenitor of 
radium is uranium; and that the transformation of 
uranium into radium involves the loss of three alpha 
particles ; that is, of three atoms of helium. The atomic 
weight of helium may be taken as one of the most certain ; 
it is 399-4, as determined by Mr. Watson, in my laboratories. 
Three atoms would therefore weigh 11:98, practically 12. 
There is, however, still some uncertainty in the atomic 
weight of uranium ; Richards and Merigold make it 239-4 ; 
but the general mean, calculated by Clarke, is 239-0. 
Subtracting 12 from these numbers, we have the values 
220°7, and 227:4 for the atomic weight of radium. It is as 
yet impossible to draw any certain conclusion. 

The importance of the work which will enable a definite 
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and sure conclusion to be drawn is this :— For the first 
time, we have accurate knowledge as to the descent of some 
of the elements. Supposing the atomic weight of uranium 
to be certainly 239, it may be taken as proved that in losing 
three atoms of helium, radium is produced, and, if the 
change consists solely in the loss of the three atoms of 
helium, the atomic weight of radium must necessarily be 
227. But it is known that f-rays, or electrons, are also 
parted with during this change ; and electrons have weight. 
How many electrons are lost is unknown; therefore, 
although the weight of an electron is approximatelv known, 
it is impossible to say how much to allow for in estimating 
the atomic weight of radium. But it is possible to solve this 
question indirectly, by determining exactly the atomic 
weights of radium and of uranium ; the difference between 
tke atomic weight of radium plus 12, i.e., plus the weight 
of three atoms of helium, and that of uranium, will give the 
weight of the number of electrons which escape. Taking 
the most probable numbers available, viz., 239:4 for 
uranium, and 226:8 for radium, and adding 12 to the latter, 
the weight of the escaping electrons would be 0:6. 

The correct solution of this problem would in great 
measure clear up the mystery of the irregularities in the 
periodic table, and would account for the deviations from 
Prout’s Law, that the atomic weights are multiples of some 
common factor or factors. I also venture to suggest that it 
would throw light on allotropv, which in some cases at least 
may very well be due to the loss or gain of electrons, 
accompanied by a positive or negative heat-change. 
Incidentally, this suggestion would afford places in the 
periodic table for the somewhat overwhelming number of 
pseudo-elements the existence of which is made practically 
certain by the disintegration hvpothesis. Of the 26 elements 
derived from uranium, thorium, and actinium, 10, which 
are formed by the emission of electrons aline, may be 
regarded as allotropes or pseudo-elements ; this leaves 16, 
for which 16 or 17 gaps would appear to be available in the 
periodic table, provided the reasonable supposition be made 
that a second change in the length of the periods has taken 
place. It is above all things certain that it would be a fatal 
mistake to regard the existence of such elements as irre- 
concilable with the periodic arrangement, which has 
rendered to systematic chemistry such signal service in the 
past. 

Attention has repeatedly been drawn to the enormous 
quantity of energy stored up in radium and its descendants. 
That in its emanation, niton, is such that if what it parts 
with as heat during its disintegration were available, it 
would be equal to 3$ million times the energy available by 
the explosion of an equal volume of detonating gas—a 
mixture of one volume of oxygen with two volumes of 
hvdrogen. The major part of this energy comes, apparently, 
from the expulsion of particles (that is, of atoms of helium) 
with enormous velocity. It is easv to convev an idea of this 
magnitude in a form more realisable, by giving it a some- 
what mechanical turn. Suppose that the energy in a ton of 
radium could be utilised in 30 vears, instead of being 
evolved at its invariable slow rate of 1,760 years for half- 
disintegration, it would suffice to propel a ship of 15,000 
tons, with engines of 15,000 h.p., at the rate of 15 knots an 
hour, for 30 years— practically the lifetime of the ship. To 
do this actually requires a million and a half tons of coal. 

It is easily seen that the virtue of the energy of the 
radium consists in the small weight in which it is contained ; 
in other words, the radium-energy is in an enormouslv 
concentrated form. I have attempted to apply the energy 
contained in niton to various purposes; if decomposes 
water, ammonia, hvdrogen chloride, and carbon dioxide, 
each into its constituents; further experiments on its 
action on salts of copper appeared to show that the metal 
copper was converted partially into lithium, a metal of the 
sodium column ; and similar experiments, of which there 
is not time to speak, indicate that thorium, zirconium, 
titanium, and silicon are degraded into carbon; for 
solutions of compounds of these, mixed with niton, in- 
variably generated carbon dioxide; while cerium, silver, 
mercury, and some other metals gave none. one can 
imagine the very atoms themselves, exposed to bombard- 
ment bv enormously quickly moving helium atoms failing 
to withstand the impacts. Indeed, the argument à priori is 
a strong one ; if we know for certain that radium and its 
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descendants decompose spontaneouslv, evolving energv, 
why should not other more stable elements decompose when 
subjected to enormous strains ? 

This leads to the speculation whether, if elements are 
capable of disintegration, the world mav not have at its 
disposal a hitherto unsuspected source of energy. If radium 
were to evolve its stored-up energv at the same rate that 
gun-cotton does, we should have an undreamt-of explosive ; 
could we control the rate we should have a useful and 
potent source of energy, provided alwavs that a sufficient 
supply of radium were forthcoming. But the supply is 
certainly a very limited one ; and it can be safely affirmed 
that the production will never surpass half an ounce a vear. 
If, however, the elements which we have heen used to 
consider as permanent are capable of changing with 
evolution of energy ; if some form of catalyser could be 
discovered which would usefully increase their almost 
inconceivably slow rate of change, then it is not too much 
to sav that the whole future of our race would be altered. 

The whole progress of the human race has indeed been 
due to individual members discovering means of concen- 
trating energy, and of transforming one form into another. 
Great progress has been made during the past century in 
effecting the conversion of one form of energy into others, 
with as little useless expenditure as possible. [et me 
illustrate bv examples: A good steam engine converts 
about one-eighth of the potential energy of the fuel into 
useful work ; seven-eighths are lost as unused heat, and 
useless friction. A good gas-engine utilises more than one- 
third of the total energv in the gaseous fuel ; two-thirds 
are uneconomically expended. This is a universal pro- 
position ; in order to effect the conversion from one form 
of energy into another, some energy must he expended 
uneconomically. 

The middle of the nineteenth century will always be 
noted as the beginning of the golden age of science; the 
epoch when great generalisations were made, of the highest 
importance on all sides, philosophical, economic, and 
scientific. Carnot, Clausius, Helmholtz, Julius Robert 
Mayer abroad, and the Thomsons, Lord Kelvin and his 
brother James, Rankine, Tait, Joule, Clerk Maxwell and 
many others at home, laid the foundations on which the 
splendid structure has been erected. That the latent energy 
of fuel can be conve ted into energy of motion bv means 


of the steam engine is what we owe to Newcomen and Watt; 


that the kinetic energy of the fly-wheel can be transformed 
into electrical energy was due to Faraday, and to him, too, 
we are indebted for the re-conversion of electrical energy 
into mechanical work ; and it is this power of work which 
gives us leisure, and which enables a small country like 
ours to support the population which inhabits it. 


We have in this world of ours only a limited supplv of 


stored-up energv ; in the British Isles a very limited one— 


namely, our coalfields. The available quantity of coal in. 
the proved coalfields is very nearly 100,000 million tons ; ` 


it is easv to calculate that if the rate of working increases 
as it is doing our coal will be completely exhausted in 175 
years. 


governed, so far as we can see, by the relative price of coal ; 


and when our prices rise, owing to the approaching ex- 


haustion of our supplies, we may look forward to the near 
approach of famine and misery. Having heen struck some 


years ago with the optimism of mv non-scientific friends as: 


regards our future, I suggested that a committee of the 
British Science Guild should be formed to investigate our 


available sources of energy. This Guild is an organisation, 


founded by Sir Norman Lockyer, after his tenure of the 
Presidency of this Association, for the purpose of endea- 
vouring to impress on our people and their Government the 
necessity of viewing problems affecting the race and the 
State from the standpoint of science. Besides considering 
the uses of coal and its products, and how thev may be 


more economically employed, in which branches the Hon.. 
Sir Charles Parsons, Mr. Dugald Clerk, Sir Boverton: 


Redwood, Dr. Beilby, Dr. Hele-Shaw, Prof, Vivian Lewes 
and others have furnished reports, the following sources of 
energy have been brought under review: The possibility 
of utilising the tides; the internal heat of the earth; the 
winds ; solar heat ; water-power ; the extension of forests, 
and the use of wood und peat as fuels ; and lastly, the 


Our commercial supremacy and our power of. 
competing with other European nations are obviously 


possibility of controlling the undoubted but almost in- 
finitely slow disintegration of the elements, with the view 
of utilising their stored-up energy. 

The Hon. R. 1. Strutt has shown that in this country at 
least it would be impracticable to attempt to utilise ter- 
restrial heat from boreholes; others have deduced that 
from the tides, t! e winds, and water-power small supplies 
of energy are no doubt obtainable, but that, in compuiison 
with that derived from the combustion of coal, thev are 
negligible; nothing is to be hoped for from the direct 
utilisation of solar heat in this temperate and uncertain 
climate; and it would be folly to consider seriously a 
possihle supply of energy in a conceivable acceleration of 
the liberation of energy by atomic change. It looks utterly 
improbable, too, that we shall ever be able to utilise the 
energy due to the revolution of the earth on her axis, or to 
her proper motion round the sun. 

We must, therefore, relv chiefly on our coal reserve for 
our supply of energy, and for the meuns of supporting our 
population ; and it is to the more economical use of coal 
that we must look, in order that our life as a nation may be 
prolonged. We can economise in manv ways: Bv the 
substitution of turbine engines for reciprocating engines, 
thereby reducing tlie coal required per porse-hower from 
4 to 5 lb. to 14 or 2 lb,; bv the further replaceinent of 
turbines hy gas engines, raising the economy to 209, of the 
total energy available in the coal, that is, lowering the coal 
consumption per horse-power to 1 or 1] lb. ; by creating 
the power at the pit-mouth, and distributing it electrically, 
as is already done in the Tyne district. Economy can also 
be effected in replacing “ bee-hive ” coke ovens bv recovery 
ovens; this is rapidly being done; and Dr. Beilby calcu- 
latea that in 1909 nearly six million tons of coal, out of a 
total of 16 to 18 millions, were coked in recovery ovens, 
thus effecting a saving of 2 to 3 million tons of fuel annually. 
Progress is also being made in substituting gas for coal or 
coke in metallurgical, chemical, and other works. But it 
must be remembered that for economic use, gaseous fuel 
must not be charged with the heavy costs of piping and 
distribution. : 

The domestic fire problem is also one which claims our 
instant attention. It is best grappled with from the point 
of view of smoke. Although the actual loss of thermal 
energy in the form of smoke is small—at most less than a 
half per cent. of the fuel consumed—still the presence of 
smoke is a sign of waste of fuel and careless stoking. In 
works, mechanical stokers which ensure regularity of firing 
and complete combustion of fuel are more and more widely 
replacing hand-firing. But we are still utterly wasteful in 
our consumption of fuel in domestic fires. There is probably 
no single remedy applicable; but the introduction of 
central heating, of gas fires, and of grates which permit of 
better utilisation of fuel will all play a part in economising 
our coal It is open to argument whether it might not be 
wise to hasten the time when smoke is no more by imposing 
a sixpenny fine for each offence ; an instantaneous photo- 
graph could easily prove the offence to have been com- 
mitted ; and the imposition of the fine might be delayed 
until three warnings had been given by the police. 

It is true that the self-interest of coal consumers is slowly 
leading them to adopt more economical means of turning 
coal into energv. But I have noticed and frequently 
publicly announced a fact which cannot but strike even the 
most unobservant. It is this: When trade is good, as it 
appears to be at present, manufacturers are making monev ; 
they are overwhelmed with orders, and have no inclination 
to adopt economies wlich do not appesr to them to be 
essential, and the introduction of which would take thought 
and time, and which would withdraw the attention of their 
employés from the chief object of the business—how to 
make the most of the present opportunities. Hence im- 
provements are postponed. When bad times come, then 
there is no money to spend on improvements; they are 
again postponed until better times arrive. 

What can be done ? 

I would answer: Do as other nations have done and are 
doing; take stock annually. The Americans have a per- 
manent Commission initiated by Mr. Roosevelt, consisting 
of three representatives from each State, the sole object of 
which is to keep abreast with the diminution of the stores 
of natural energy, and to take steps to lessen its rate, This 
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is a non-political undertaking, and one worthy of being 
initiated by the ruler of a great country. If the example is 
followed here the question will become a national one. 

Two courses are open to us; first, the laissez-faire plan 
of leaving to self-interested competition the combating of 
waste; or, second, initiating legislation which, in the 
interest of the whole nation, will endeavour to lessen the 
squandering of our national resources. This legislation may 
be of two kinds; penal, that is, imposing a penalty on 
wasteful expenditure of energv-supplies ; and helpful, that 
is, imparting information as to what can he done, advancing 
loans at an easy rate of interest to enable refoims to be 
carried out, and insisting on the greater prosperity which 
would result from the use of more efficient appliances. 

The two great principles which I have alluded to in an 
earlier part of this address must not, however, be lost sight 
of; they should guide all our efforts to use energy econo- 
micallv. Concentration of energy in the form of electric 
current at high potential makes it possible to convey it for 
long distances through thin and therefore comparatively 
inexpensive wires; and the economic coefficient of the 
conversion of mechanical into electrical, and of electrical 
into mechanical energv is a high one; tbe useless ex- 
pénditure does not much exceed one-twentieth part of the 
energy which can be utilised. These considerations would 
point to the conversion at the pit-mouth of the energv of the 
fuel into electrical energy, using as an intermediary, tur- 
bines, or preferably gas engines; and distributing the 
electrical energy to where it is wanted. The use of gas 
engines may, if desired, be accompanied by the production 
of half-distilled coal, a fuel which burns nearly without 
smoke, and one which is suitable for domestic fires, if it is 
found too difficult to displace them and to induce our 
population to adopt the more efficient and economical 
systems of domestic heating which are used in America 
and on the Continent. The increasing use of gas for factory, 
metallurgical, and chemical purposes points to the gradual 
concentration of works near the coal mines, in order that 
the laying-down of expensive piping mav be avoided. 

Aninvention which would enable us to convert the energy 
of coal directly into electrical energv would revolutionise 
our ideas and methods, yet it is not unthinkable. The 
nearest practical approach to this is the Mond gas-battery, 
which, however, has not succeeded, owing to the imperfec- 
tion of the machine. 

In conclusion, I would put in a plea for the study of pure 
science, without regard jo its applications. The discovery 
of radium and similar radioactive substances has widened 
the bounds of thought. While themselves, in all probability, 
incapable of industrial application, save in the domain of 
medicine, their study has shown us to what enormous 
advances in the concentration of energy it is permissible 
to look forward, with the hope of applving the knowledge 
thereby gained to the betterment of tbe whole human race. 
As charity begins at home, however, and as I am speaking 
to the British Association for the Advancement of Science, 
I would urge that our first duty is to strive for all which 
mukes for the permanence of the British Commonweal, and 
which will enable us to transmit to our posterity a heritage 
not unworthy to be added to that which we have received 
from those who have gone before. 


ELECTRIC RAILWAY PRACTICE. 

An official return gives the following details regarding 
the cost of coal and mileage run on some of the electric 
railways of the Metropolis for the half-year ending June 30 
last as compared with the corresponding period of 1910. 


ost ot Coal. es bun. 
Railway. 1911. 1910. 1911. 1910. 
Metropolitan ..| £28,929) £25,675) 2,069,097, 1,958,884 
District we, £22,012} £19,656! 1,576,978) 1,497,613 
Central London £4,883) £5,451 860,877 920,091 
City & 5N. London) £5,133| £14,373 119,556 110,568 


Steam drawn trains still run on a portion of the Metro- 
politan system beyond the Harrow district. 


The United Railroads of San Francisco finally aban- 
doned steam power this summer, its cable plant being now 
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wholly operated by electricity. Operating conditions 
demand that the plant shall run continuously for 20} hours, 
per day, all the year through, and that a constant rope speed 
of 94 m.p.h. shall be maintained. The power installation 
consists of one General Electric 1-18-600 h.p. 460 r.p.m. 
400 volts, Form M, induction motor, with master controller 
and contactors, and a set of 12 cast iron grid rheostats, the 
motor being mounted on a sliding base for adjustment of 
the transmission chain. Power is brought to the building 
at 11,000 volts, passing through a set of air-cooled step- 
down transformers which reduce it to 440 volts. These 
transformers are cooled by two Sirocco No. 4 fans, each 
fan being operated by a G.E. 440 volt 14 h.p. alternating 
current motor. | 


The Chicago, Lake Shore and South Bend Railway, 
operating a high-speed, 6,6€€ volt, single-phase road from 
South Bend, Indiana, through Michigan City and Gary to 
Chicago, transmits power along its right-of-way at. 33,000 
volts, single-phase for railway operation, and at 6,600 volts 
and 33,000 volts, three-phase, for commercial use. A 
contract has just been closed for supplying from the railway 
generating station at Michigan City a daily 20-hour load 
which will approximate 1,000,000 kw. hours per year. This 
energy will be delivered as 6,600 volt, 60-cycle, three-phase 
current for local use and as 33.000 volt, 60-cycle, three- 
phase current for long-distance transmission. ‘Lhe boiler 
and generating equipment at the Michigan City plant of 
the railway is being 1ncreased by the installation of a 3,000 
kw., three-phase, 60-cycle horizontal turbine, one 1,000 kw. 
motor-generator set and one 1,006 kw. step-up transformer 
with a ratio of 6,600 to 33,0060. The existing equipment 
included two 500 kw. motor-generator sets installed last 
year and these, in combination with the new 1,000 kw. set, 
are used as frequency changers, converting single-phase, 
25-cycle, current into three-phase, 60-cycle, or the reverse, 
as the loading of the two different types of turbo-generators 
may require. The addition of a new step-up transformer 
gives the plant a capacity of 4,000 kw. in transformers. 
The new generating equipment will require the addition 
of 1,000 h.p. in boiler capacity, which will shortly be 
purchased and installed. 


In the course of a practical article on the Training of 
Electric Railway Engineers the ** Electric Railway Journal ” 
says: “Electric railway engineering is not very closelv 
allied in its requirements to the ordinary electrical engin- 
eering courses of the schools. It requires far more 
mechanical engineering as a basis for future success than 
does any other branch allied to electrical engineering, and 
of electrical engineering itself railway engineering requires 
only a certain portion for its practical uses, namely, that 
portion which has to do with the generation and trans- 
mission of power under comparatively limiting conditions. 
On the other hand, the mechanical engineering require- 
ments are somewhat strenuous and a knowledg: of civil 
engineering does not come amiss. In a general wav, there- 
fore, the electric railway engineer needs a somewhat 
different course from the man who is planning to engage in 
either electrical or mechanical engineering in a more 
generalised way. This difference in requirements is not 
often taken into account in the schools, nor 1s there generally 
adequate opportunity for electives in sufficient amount to 
enable the s‘udent to specialise in this particular way. 
Perhaps it is not desirable that he should so specialise, yet 
the field of electric transportation 1s a growing one and 
unless all the signs of the times are fallacious the next 
generation will see some tremendous work done in the 
application of electric railroading.” 
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The Middlesex County Council report that at the Church 
Farm Industrial School works hive been fitted up for the 
home production of electric light, the wiring and fitting of 
which was largely done by the boys themselves. The care 
and working of the plant is entrusted to one of the senior 
boys, and the authorities hope that this will be the means 
of turning out a succession of lads able to undertake the 
care of electric light installations in small institutions. The 
net cost of 100 lights works out at only 3d. per hour. 
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Wireless Telegraphy. 


Some Radio-telegraphic Apparatus in Use at the 
City and Guilds Engineering College. 


By Pror. G. W. O. Howe.* 


Although experiments in wireless telegraphy have formed 
part of the third-year course in electrical engineering for the 
last four years, it is only recently that attempts have been 
made to pick up signals from a considerable distance. By 
means of a new antenna of great height, and the receiving 
apparatus which is fitted up on the lecture table this evening 
we have succeeded in picking up the signals sent out from 
the Marconi station at Glace Bay, Nova Scotia. 

The antenna employed for this work consists of a single 
wire of No. 14 copper-coated steel. The upper end is attached 
to the central tower of the Imperial Institute, 260 ft. above 
the ground. It is brought across in a single span of 530 ft. to 
a chimney stack on the college, from whence a wire passes 
down into the laboratory. For the purposes ofthe demon- 
stration another wire has been connected to the antenna and 
brought into the lecture theatre. The fundamental wave- 
length of this antenna is about 900 metres. 

In addition to this a T antenna is suspended horizontally 
above the roof of the college. It consists of five parallel wires 
190 ft. long and 110 ft. high. A single wire connects the mid 
point to the laboratory. The fundamental wave length is 
about 520 metres. 

The receiving transformer or '" jigger” used for short 
wave-lengths is on the principle of the Ayrton-Perry variable 
standard of self-induction, the primary coil being rotated 
within the fixed secondary in order to vary the coupling. 

The wave-length of the electromagnetic waves sent out by 
the Marconi stations at Clifden, on the west coast of Ireland, 
and at Glace Bay is over 6 km. In the special transformer 
constructed for receiving these low-frequency waves, the 
coils are square, being supported at the corners on ebonite 
strips fitted to a wooden frame. The primary coil is movable 
and can be raised 4 ft. above the fixed secondary by turning 
a handle. A lead weight below the transformer serves to 
counterbalance the weight of the moving coil. Each coil is 
subdivided into three parts, and the ends brought to a plug 
board. The wire consists of 3 x 3 x 3—1.e., 27 wires No. 36, 
each wire single silk covered, and the whole double silk 
covered over all. This ensures the high-frequency currents 
being distributed uniformly between the 27 wires. The 
primary has 160 turns 13:5 in. square, the winding length 
is 16 in., and the inductance of the coll is 6:45 muillihenrys. 
The fixed secondary has 187 turns 15 in. square, the winding 
length is 13 in., and the inductance 12:9 millihenrys. The 
height over all when the coupling is à minimum is about 
9 ft. 

If the inductance, which must be placed in series with the 
aerial to tune it to various wave-lengths, be plotted against 
the square of the wave-length, the curve obtained is a straight 
line through the origin, except for short wave-lengths, where 
the inductance of the aerial itself is comparable with that 
placed in series with it. The slope of the line depends only 
on the capacitv of the aerial, which, in the present case, is 
1:35 milli-microfarads, so that an inductance of about 7:8 
millihenrys must be placed in series with the aerial to tune it 
up to a wave-length of 6,200 metres. The exact inductance 
required for any wave-length is obtained by using suitable 
coils of the transformer priniary and by adjusting the so- 
called tuning coils ; but for shorter wave-lengths than 1,200 
metres, capacity must be inserted in the aeria! tuning 
condenser. 

The secondary circuit consists of a part or all of the 
secondary coil of the transformer and a variable condenser. 
As arranged the apparatus has a range of 300 to 7,000 metres 
wave-length. 

By calibrating the secondary oscillating circuit it can be 
used as a wave metre in determining the wave-length of the 
signals received. There are several sources of error, however, 
to be taken into account. The coupling must be sufficiently 
loose, as the tuning in the secondary circuit changes with the 
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coupling when the latter is too tight. Another source of error 
is the detector, which in the arrangement used is shunted 
across the condenser. Switching over from one detector to 
another will sometimes cause an apparent change in the fre- 
quency of the received signal. If the variable capacity be 
small, an error is introduced if the self-capacity of the coil 
itself be neglected. If the coil acted as a simple inductance, 
and had no self-capacity, a curve connecting wave-length 


and 4/ K would bea straight line through the origin; but 
even when the capacity K of the variablecondenser is reduced 
to zero the coil itself has a natural frequency of its own, so 
that for K = Othe wave-length is not zero, but has a perfectly 
definite value. When K is large the error troduced by 
neglecting this effect is negligibly small, but when K is small 
the error becomes very important. It is not only the effective 
capacity which is affected, but, owing to the current being 
less at the ends than at the middle of the coil, the effective 
inductance is less than the real inductance of the coil. This 
subject was investigated hy Drude in 1902 ; he established 
empirical formule for calculating the natural frequency of 
coils of various shapes, but there is still room for further 
work on the subject. 

The connections of the complete receiving apparatus are 
shown in Fig. 1. There are two alternative detectors ; those 
actually used for the demonstration are exactly similar, con- 
sisting of a light contact between small pieces of zincite and 
copper pyrites. This is very sensitive, but is rather trouble- 
some, as it needs frequent ajustment as a rule, and is apt to 
be rendered inoperative by a bad “ atmospheric.” The 
Glace Bay signals can only be heard at night, and the nec- 
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essary coupling is rather tight : this makes the atmospheric 
arupa very troublesome, it being sometimes impos- 
siblè to hear the signals through them for several seconds. 
Darkness favours the transmission of electromagnetic 
waves, irrespective of their source, and, as lightning flashes 
are probably much more powerful than the waves sent out 
by a radio-telegraph station, one may very well hear every 
lightning flash on the globe as a crack in the telephone. 
The disturbances often resemble the rattle of musketry 
This is undoubtedly the greatest drawback to long-distance 
radio-telegraphy. 

It is evident that the most sensitive detector is not neces- 
sarily the most advantageous. One must sacrifice sensibility 
to obtain reliability. The relative sensibility and conven- 
ience of different types of detectors is a matter on which one 
should hesitate before giving any dogmatic opinion, on 
account of the different conditions under which each type 
gives its best results. 

The detectors used at the college are on the lecture table : 
they include the filings coherer with inker, ete., (the stand- 
ard apparatus five or six years ago), the electrolytic with 
various sizes of wire, the magnetic detector and the Fleming 
valve. The minerals in the dectors used in the demonstra- 
tion can be replaced by others in a few seconds. 

The telephone head set used with the zincite-pyrites 
detector has 7,000 ohms resistance. By means of a switch 
this telephone can be cut out and its place taken by a Brown 
telephone relay* operating a 40-ohm head set, in which the 
ordinary earpieces have been replaced by trumpets. With 


* See “Trans.” of Inst. of Elec. Engineers, Vol., XLV., p 590. 
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this arrangement the messages and time signals sent out 
from the Eiffel Tower and from Norddeich, near Wilhelm- 
shaven, can be distinctly heard by every one in the large 
lecture theatre. 

It is only by using the telephone relay that the signals 
from Canada can be heard; unfortunately, the relay does 
not manifest a wise discrimination between radio-telegrams 
and atmospheric disturbances. This could probably be 
improved by turning the reed to the pitch of the musical 
note of the sending apparatus—that 1s, to the spark fre- 
quency. 


Ee EE ER 


EFFECTS OF SUNLIGHT ON TRANSMISSION. 


Messrs. B. L. Dolbear and J. A. Proctor contribute to 
the '' Electrical World " an important article, giving the 
result of recent researches into the effect of Sunlight on 
the transmission of Wireless Signals. "They took a long 
series of observations of the Glace Bay Signals as received 
at Revere and Somerville, Massachusetts, and they gave a 
series of curves showing the effect of sunset and sunrise on 
the intensity of signals. An average of all the curves shows 
on many of the curves a slight rise of intensity between 
noon and mid-afternoon. Corresponding to this between 
midnight and 2 a.m. there is a sharp rise, followed by a 
gradual decline, until shortly before sunrise at Glace Bay. 
Just before taking the plunge preceding, and again at the 
recovery of intensity after sunrise and sunset, there is 
usually a quick oscillation of intensity unmistakeably 
noticeable on nearly all the curves. Besides this single 
fluctuation there are often others preceding and following 
it. Still another noticeable feature is the relative width 
of the sunrise and sunset depressions, the latter always 
being the broader. The minimum points of intensitv will 
generally be found to lag behind the actual sunrise or 
sunset time bv some five minutes. The recovery of intensity 
after sunrise is perhaps the most surprising feature. In 
one case this recovery represented the maximum intensity 
for the whole twenty-four hours. 

The authors observe that it seems impossible with the 
meagre data on hand to give a fully satisfactory explanation 
of these various features. It has been suggested by some 
that the low daytime intensity is due to ionisation of the 
atmosphere by the sunlight, which causes a dissipation of 
energy by conduction in the space between the trans- 
mitting and receiving stations. This appears to explain in 
a general way the phenomenon, but when it is considered 
that only the ultra-violet component of the sunlight 
produces ionisation to any degree, and that these ultra- 
violet rays penetrate only a short distance into the atmos- 
phere, it becomes evident that only the higher altitudes of 
the air are ionised, and this should not affect that portion 
of the wave travelling below this stratum unless it be 
proved that there is an upward passage of energy to com- 
pensate for the conduction losses. Neither docs ionisation 
satisfactorily explain the recovery of intensity after sunrise 
or before sunset. However, this sunrise-sunset effect may 
be due to entirely different causes and the ionisation may 
be responsible for the effects which take place between 
sunrise and sunset. 

Others have contended that the upper stratum of ionis^d 
air may reflect the electromagnetic waves. However, as a 
definite hne of surface of division must exist between 
substances having different physical properties in order 
that reflection may take place, this theory does not seem 
possible. There are no reasons to suppose that such a line 
exists under the ionised stratum. Fleming has pointed 
out that there may be a gradual refraction upward of the 
wave front, which might produce distortion of the wave. 
If it were known that there was such a thing as interference 
between ether waves travelling in the same plane. a possible 
explanation of the sunrise-sunset effect might be given, 
but as two rays of light may be made to cross each other 
at any angle without the slightest displacement or re- 
fraction it hardly seems likely that any such action could 
take place with the electromagnetic waves. 

In an editorial comment on the paper, the ** Electrical 
World " supports the ionisation theorv. ‘‘ When the whole 
region between the sending and receiving station is light," 
says the writer, `“ the distribution of conductivity, while 
irregular in altitude, should be fairly homogeneous, so 
that while the signals may be attenuated the wave fronts 
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are not so distorted and broken. At sunset the conditions 
of distortion recur again, but in the reverse direction in 
space, so that one would naturally expect a difference in 
the phenomena, and such a difference, indeed, appears in 
the data before us. The sharp rise in the strength of signals 
shortlv after the sunrise and sunset minimum would suggest 
that the maximum wave distortion occurs just as the area 
of maximum disturbance is passing over the station, and 
that the earlier condition is resumed after the storm has 
passed, so to speak, to be thereafter more slowly changed 
bv the general increase or decrease in ionisation in day- 
light or darkness. The data so far presented seem, therefore, 
to fit excellently well the ionisation theory." 


DUCTILE TUNGSTEN. 


The Solution of the Drawn-Wire Filament Problem. 


In response to numerous requests following upon our 
Notes on the subject of drawn tungsten wire in the issue 
of August 25, we here reprint the paper read by Dr. W. D. 
Coolidge (General Electric Company, of New York), at a 
meeting of the American Institute of Electrical Engineers 
on May 17, 1910. 

When work was first started on the problem of 
producing a ductile form of tungsten, the metal looked ver 
uncompromising. It was so hard that it could not be filed 
without detriment to the file, and was, at ordinary tem- 
peratures, very brittle. 

It was, of course, known from the start that, at the 
operating temperature of a tungsten lamp, the metal was 
soft; but this fact seemed unavailing, for there was no 
tool that could be used for working the metal at such 
temperatures, and materials from which such tools could 
he made were lacking. 

To a man ignorant of our success, the problem would 
certainly look more hopeless to-day than it did then. For 
since that time millions of tungsten filaments have been 
produced from all available tungsten ores, by widely 
differing methods, and by different groups of men. And 
each manufacturer has been fully alive to the fact that he 
must strive for the highest attainable purity. Yet all of 
the filaments made have been brittle. They are elastic and 
flexible as spun glass, but, like the latter, are incapable of 
taking the slightest permanent set. 

Not only was there nothing in the past historv of tungsten 
to encourage us, but, in the "natural periodic system of the 
elements, the metal belonged to a family no member of 
which had been brought into a ductile state. The other 
menibers of the family are chromium, molybdenum, and 
uranium, elements which had always been characterised 
by hardness and brittleness. A study of the periodic 
svstem shows that, in a general way, elements of the same 
family do resemble one another in point of ductility, as well 
as in their other physical and chemical properties. For 
example, copper, silver, and gold are all in one family and 
are all very ductile. 

Little encouragement. could be drawn from the achieve- 
ment. of Dr. Von Bolton with tantalum, because of the fact 
that this element is in a different family. And the two 
families differ markedly in both physical and chemical 
characteristics, 

The only arguments on which we could base the hope 
that tungsten could be produced in a ductile state, were 
founded on the effect of mechanical working and of 
chemical purity on the ductility of some of the other 
unrelated elements. But even this hope seemed of doubtful 
fulfilment, owing to the apparently insuperable difficulties 
of mechanically working this particular material. 

Mechanical working increases the ductility of some 
metals. Cast zinc, for example, undergoes a marked 
increase in. ductility when subjected to ordinary wire 
drawing processes. Some special steels, also, which, as cast, 
are coarsely crystalline, have to be handled very carefully 
until they have undergone a certain amount of mechanical 
reduction, while from this point on thev are very ductile. 

Chemical purity also, is, in general, conducive to ductility, 
and in some instances, slight amounts of impurity produce 
a marked effect. Some striking examples of this are the 
following : 
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Copper is very sensitive to the presence of bismuth, even 
0-02°, of the latter rendering it brittle when hot, and 
0-059, brittle when cold. Sulphur is also a harmful im- 
purity, and copper containing 0:25% of it is only moderately 
malleable. 

Gold is rendered brittle by 0-05% of lead, bismuth, or 
tin, and is no longer malleable when it contains as little as 
0-000395 of antimony. 

Nickel is rendered unsuitable for rolling by the presence 
of 0-19, of either arsenic or sulphur. 

Platinum is made hard and brittle by 0-039, of silicon. 
Its ductilitv ie also considerably lessened by the presence 
of small quantities of the other platinum metals. 

Tin is brittle when cast at a temperature either too high 
or too low. 

The analogv with iron is in some wavs more interesting 
than the above, for both tungsten and iron take up carbon, 
and may be greatly hardened thereby. And iron is ex- 
tremely sensitive to traces of sulphur, phosphorus, and 
arsenic. 

Our early experiments in mechanically working tungsten 
led to work on tungsten alloys, and on suspensions of 
tungsten powder in metals in which there was little or no 
alloving. One of the most interesting suspending media 
proves to be an alloy of cadmium, bismuth, and mercury. 

his amalgam is very pliable. For our purpose it has 
several other important characteristics. Upon heating to 
about 140° cent., it becomes soft and plastic, and from this 
point it retains its plasticity over a considerable tempera- 
ture interval. While the amalgam is in this state, it is 
possible to incorporate with it considerable quantities of 
many foreign substances, such as tungsten, in powdered 
form. (Such a mixture, containing about 30% bv weight 
of tungsten was exhibited at the meeting.) At room 
temperature, it is about as hard as lead, but, at a tem- 
perature of about 110? cent., it can be readily pressed 
through a diamond die, and comes out as a silvery looking 
strong pliable wire. If this wire could be freed from everv- 
thing but tungsten and still preserve its present strength 
and ductility, it would solve the tungsten alment problem. 
But such is not the case. Upon heating it by the passage 
of current, in a non-oxidising atmosphere, the mercury first 
distils out then the cadmium and then the bismuth. Some 
shrinkage takes place as the foreign metals leave the 
filament, and the remainder is brought about by raising 
the temperature to white heat. Most of the ductility of the 
wire leaves with the mercury, and the remainder goes with 
the cadmium. This finished filament has been used in 
thousands of lamps, but these all lack ductility. 

The above experience was duplicated when we tried 
copper as a binding agent for the tungsten, and again when 
nickel was used for this purpose. In each case there was a 
ductile stage in which the filament could be bent and other- 
wise manipulated, but not a trace of this ductility remained 
after the removal of the fcreign element. 

The above experiments gave us several new and valuable 
methods for producing tungsten filaments of the usual 
quality. But in so far as our ultimate gual, a ductile 
tungsten filament, was concerned, they were not pro- 
mising. They were, however, in one respect, instructive, 
for in the case of all of the above and with manv other 
foreign additions, we got a complete removal of the foreign 
elements, at least so far as our analytical tests showed, 
with the final high temperature treatment of the filament. 
This seemed to indicate that we either did not need to 
worry about contamination from such elements, or else 
that brittleness was due to traces of impurity so minute as 
to escape detection by our analytical methods. 

To return now to the mechanical working of pure tung- 
sten. ' This work received a great impetus by our discovery 
that an ordinary, dense, well sintered, tungsten filament 
can be easily bent and put into various forms, and other- 
wise manipulated at temperatures well below redness, and 
even below the temperature at which appreciable oxidation 
takes place. This helped us in two ways. First, it reduced 
the temperature at which mechanical working operations 
could be carried on, and, second, it gave a means of recog- 
nising which of the mechanical and chemical processes 
involved in our experiments were bringing us nearer to the 
goal. Anything which reduced the temperature at which 
the metal could be permanently bent was, clearly, helping 
us. 
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We found that steps tending to the elimination of the 
last traces of certain impurities did greatly improve the 
resulting product. While it may be true that certain 
impurities present in small amount are harmless or even 
helpful, we know that certain other impurities are detri- 
mental. We also found that & certain micrographic struc- 
ture in the tungsten rod with which we start, was conducive 
to mechanical working and to ductility in the resulting 
product. Once arrived at the point where mechanical 
working was easy and where there was a certain amount of 
ductility in the product even when cold, the development 
became more rapid. It was aided by the construction of 
more refined apparatus, in the design of which care was 
taken to guard against the taking up of impurities during 
mechanical reduction processes, both from the atmosphere 
in which the work is carried on and from the surfaces of the 
tools. 

Hand in hand with this improvement on the mechanical 
side has gone the work on greater chemical purity of the 
metal with which we start. One of the difficulties in 
purifying tungsten has been due to the fact, which has been 
pointed out by Smith and Exner and others, that tungstic 
acid is very prone to form difficultly separable complexes. 
Because of this tendency, especial care must be taken with 
regard to the purity of the reagents used, as otherwise 
recrystallisation beyond a certain point does not result in 
corresponding purification. 

The knowledge obtained from our various lines of 

research now makes it possible for us to prepare tungsten 
which can be mechanically worked without more difficulty 
than would naturally attend the manipulation of very fine 
wire. 
H The product which we now have is a perfectly pliable 
ductile wire, which has the strength of steel. (Specimens of 
ductile tungsten wire of various sizes were exhibited at the 
meeting. It gives a lamp which is strong and whose 
Dt retains its ductility throughout the life of the 
amp. 

The following data on the drawn wire, obtained from 
measurements made in the laboratory by Dr. Colin G. Fink, 
may be of interest : i 


Diameter Tensile strength Specific 


(in inches). (lb. per sq. in.). gravity. 
0-150 — 19-30 
0-005 490,000 — 
0-0028 530,000 — 
0-0015 600,000 | 20-19 


The electrical resistivity at 25? cent., expressed in 
microhms per centimetre cube, is, for the hard drawn 
wire, 6:2, and for the same annealed, 5-0. 

The temperature coefficient of electrical resistivity 
between 0° and 170° cent. is 0-0051 per degree centrigrade. 

The above values, with the possible exception of the 
temperature coefficient, are, of course, somewhat dependent 
on the early history of the wire from which they were 
determined. 

The work which has been outlined ahove is the result of 
the close co-operation of about 20 trained research 
chemists, with a large body of assistants, in the research 
laboratory. These men were, of course, given from the 
factory organisation, all of the mechanical and electrical 
assistance they could use, and were assisted in no small 
measure by the staff of the incandescent lamp factory. 


The Elektrizitatswerk Westfalen A.G., Boehum, made 
a gross profit for 1910-11 ofj2,726,647 marks, with a net 
profit of 334,789 marks. Advantage has been taken of the 
increased prosperity to make some overdue writings off. 
The dividend on the capital of 4 million marks is 6%, as 
for the previous year. The directors get 8,955 marks 
and the carry-over is 72,700 marks. The output was 
20:8 million kw.h. The company is about to build a new 
power station at Hattingen Winz on the Ruhr, with steam 
turbines. At first the power will be restricted to 20,000 h.p. 
As the town of Barmen is assisting the station will be 
ready by the summer of 1912. It will be jointly managed 
by the town and the company. 
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CANADIAN NOTES. 


Mr.WInsull andfthe Canadian Electrical Association— 
A Great Convention at!Niagara Falls—Abstraets of 
Papers. 


Mr. Samuel Ínsull, the President of the Commonwealth 
Edison Company of Chicago, in the course of an address at 
the Convention at Niagara Falls of the Canadian Electrical 
Association, referring to the growth of the electrical trade, 
said that its development had few if any parallels in the 
industrial world.  '' Three decades ago," he observed, 
* there was scarcely more than a few hundred thousand 
dollars invested in it, while to-day there are probably 
a billion and three-quarters of dollars in the electric light 
and power industry in the United States and Canada." 
It was a business, he said, which was probably less affected 
by panic and depression than any other public service 
industry, and it was also one which, on the whole, paid 
a handsome return on the capital invested. Mr. Insull 
continued : 

“ Sometimes I wonder why it is that the public look 
upon Niagara as the greatest power production centre on 
this continent. My own impression is that the greatest 
power production centre in the United States is in the 
City of New York, while the largest steam-electric power 
production centre in the United States operated by one 
company is probably in the City of Chicago, and the com- 
pany is that of which it is my honour to be the president. 
There are à number of gentlemen in this room whose 
business is menaced more or less by the hydraulic develop- 
ment on the Canadian side. I want you to figure out 
what is your investment per kilowatt of maximum output, 
and divide that investment into two classes, one the 
generating investment and the other the distribution 
investment. You will find that your average investment 
in the distribution system is just about five or six times 
your average investment in your generating plant. So 
when you hear that Niagara power is coming into your 
midst, and that the investment for the production of 
Niagara power is apparently some absurdly small sum 
per kilowatt of maximum output, please remember that 
before that hydraulic development can be used to any 
extent in your community there must be invested exactly 
the same amount of dollars in a distribution system as you 
have had to invest, and that your case is by no means so 
hopeless as it would appear to be if you just take the infor- 
mation on the surface and do not go to the bottom of the 
thing. I have thought for a good many years past that a 
steam generating plant located in the City of Buffalo 
could compete, under the conditions under which power 
must'be' sold in Buffalo, with electric energy brought from 
one of the hydraulic plants here at the Falls. 

" I want to say to the young men attending this con- 
vention,” continued Mr. Insull, “ that I know of no business 
which offers so great possibilities of advancement and for an 
honorable career as the business that we are engaged in. 
The positions that you can achieve, the advantages that 
may accrue to you in the business rest entirely with you. 
You have before you the opportunity to obtain the know- 
ledge to fit yourselves to occupy positions of prominence in 
this country, and naturally those positions must bring with 
them the advantages and the emoluments that come with 
prominence and that come with success. It is simply a 
question of whether you will rise to the occasion when it is 
opportunity to gain a knowledge of the business that is 
offered to you and whether you will grasp the opportunity 
that is before you. 

" With regard to the relations between the operating 
companies, the public utility companies, and the communi- 
ties fin which they operate, I care not how good may be 
the franchises under which you work, how long may be 
the grants you have, how able may be the management of 
your property so far as the engineering side of it is con- 
cerned, or how good may be your engineer and how perfect 
your plants, unless you can so conduct your business as to 
get the good will of the community in which you are 


Electrical Progress at Home and Abroad. 


working, you might just as well shut up shop and move 
away l| Most of the troubles that have occurred in the United 
States found their origin in an absolute neglect of public 
opinion in the case of general industrial corporations, and 
in & neglect of local good will on the part of the local 
public service corporations. Having obtained a franchise 
if you are men dealing with the public from day to day, the 
first thing you want is their good will, and if you are 
managers of properties the first thing you want on the part 
of your employees is to see that they do everything to get 
that good will. I do not mean to say that you should give 
way to every whim or caprice, or that you should bow to 
every demand of the politician who is bidding for public 
favour. That is not at all necessary in order to get general 
public good will. You have to remember that the com- 
munity are your customers, and that you have to put your- 
selves in the position of your customers. Supposing one of 
you went into a store to make a purchase and you wanted a 
certain article, say an article of apparel of a certain colour, 
say, white, what would you think if the clerk behind the 
counter reached up for a roll of goods and said, * Well, our 
rule is you have got to take green.’ You would walk out 
and go somewhere else, and if you wanted white vou would 
buy the article at some other place. Now, there are a great 
many things that public utility companies do that are just 
as absurd as that, and my last word to you is, above 
franchises, above all questions of money-making (because 
that will help you to make money), above all questions of 
engineering, consider your relations with the community in 
which you are working and in which you have to live, 
because your plant cannot be picked up and moved away." 


Some of the Papers. 


The papers read at the Niagara Falls Convention reached 
a high level of interest and value. Mr. E. Little, Operating 
Superintendent at the Kaministiquia Power Company, 
dealt in a very practical manner with oil switches and 
circuit breakers, protective relays, lightning arresters and 
ground detectors. With regard to lightning arresters, he 
said his company had finally installed electrolytic arresters 
of the aluminium cell type, although on the low tension 
lines the multigap or the Garton type of arrester was 
giving good satisfaction. As a result of trouble this company 
is making a trial of a heavy fuse in the ground connection 
of each set of arresters. Special emphasis was laid on the 
necessity for careful installation and supervision of the 
aluminium cell arresters. Mr. Little charges his ‘every 
12 hours, thus keeping the cells in a uniform condition. 
The setting of the horn-gaps is a matter requiring careful 
study of local conditions. Ground connection should be 
of the best and of ample capacity. In stations where the 
ground plate is used it is considered good practice to 
supplement this by the driving of iron pipes at intervals 
about the station, and bonding them together, with the 
existing ground. | | 

In a paper by Mr. Wills MacLachlan, of the Trenton 
Electric Company, Belleville, Ontario, on Central Station 
Management, great stress was laid on the suggestion 
that the central station manager should be a sort of 
consulting engineer for his various customers. They should 
feel that the manager will advise them to buy apparatus 
or make such installations as will be in their best interests, 
in short, that he will consider their interests, rather than 
his own. In doing so the central station manager will un- 
doubtedly, in the long run, create a condition which will 
operate in the interests of the company he represents. 
There is no asset better, said Mr. MacLlachlan, than a 
feeling of confidence by the customer in the central station 
manager. 

Mr. R. Beman, of the National Electric Lamp Association, 
dealt with the limitations of the modern incandescent 
lamp, with special reference to the tungsten. He pointed 
out that incandescent lamps, with the exception of the 
tantalum lamp, operated equally well on alternating or 
direct current. The limitations of the tungsten are not such 
as to cause trouble on the ordinary circuit, though too small 


oe 


a filament renders them fragile, and too low a frequency 
with a small filament causes, in certain cases, a disagreeable 
flicker. The fragility of the tungsten filament which 
formerly caused trouble at the higher voltages is now 
overcome by using low voltage lamps. Even this is neces- 
sary only when small candle powers are required. Mr. 
Beman dealt also with the flicker caused by a low frequency 
current. The extent to which the candle power varies 
during a cycle depends chiefly, he said, on four things: 
(1) the heat capacity of the filament; (2) the frequency 
of the current; (3) the temperature resistance co-efficient 
of the filament; and (4) the emissivity characteristic 
of the filament. From (1) it follows that the size of the 
filament has much to do with the flicker, since the smaller 
the filament the smaller the heat capacity. A frequency 
of 25 and under only, causes disagreeable effects. At these 
low frequencies the filament has time to cool down ap- 
preciably between pulses. The effect of changeableness in 
temperature which accompanies the flicker, on the life 
of the lamp, was noted. The life varies inversely as the 
candle power, to a power ranging from about 3°5 to 4 
for different classes of lamps. If the candle power varies 
3095 above and below normal, during the cycle, which is 
about what happens with a 25-watt 120-volt lamp at 
25 cycles, theoretically the life of the lamp would be 
reduced by about 20%. For the same lamp at 60 cycles the 
life is reduced only 4% below what it would be at direct 
current. 


Manufacturers and Central Stations. 


Mr. C. F. Scott, of the Westinghouse Electric and Manu- 
facturing Company, read a paper on co-operation hetween 
the electrical manufacturer and central stations, in the 
course of which he advocated that standard apparatus 
be purchased if it will meet the requirements, as such 
apparatus is the outcome of years of evolution in which 
the best thought of the designer, the best skill of the 
factory and the results of experience are combined. Con- 
ference with. the manufacturer is recommended before 
decision as to a definite type or size of generating unit or 
other apparatus, thereby securing the advice of the manu- 
facturer’s engineering department, which is necessarilv 
in touch with the changing conditions and with the opera- 
ting requirements of other stations. With regard to com- 
mercial engineering, the information: and data which the 
progressive manufacturing company necessarily acquires 
in order to design its apparatus to meet requirements of 
actual service are the precise data that the central station 
needs in order to understand and effectively represent the 
situation to the power users whom it should serve. In 
commercial prosperity and success, as measured by the 
earning of dividends, the manufacturer and central station, 
added Mr. Scott, have much in common. The central 
station, in fairness to its patrons and for its own success, 
requires the best possible apparatus. The loss of direct 
revenue from a short interruption of service, not considering 
the loss of prestige and cost of repair, much more than 
compensates for the difference between the cost of the 
inferior apparatus and the cost of the best. ‘‘ Upon the 
progressive policy of the central station," said the author 
in conclusion, “ in action with the manufacturer of appara- 
tus on the one hand and the public on the other depend 
the commercial prosperity of the manufacturer and the 
central station and the general welfare of the community, 
in which industries, transportation and daily life are 
becoming more dependent upon electric power." 


GERMAN NOTES. 
Electrolysis versus Rust—Street Traction.! 


Henschel, writing in the ** Chemiker Zeitung," proposes 
to protect iron vessels from rust by antagonising galvanic 
currents. Zinc, being electropositive, protects iron even 
if it does not completely cover it. On the other hand, 
tinned iron finally rusts, as it is very difficult to get a non- 
porous tin coating by electric deposition. Hence liquids 
penetrate to the iron, whereupon rusting begins. This can 
be obviated by the following method. At several places in- 
side the iron vessel depressions about the size of half-a- 
crown are made. The whole vessel is then electrolvticallv 
tinned. Finally the depressions are filled with a metal 
electropositive to iron. Then if the tin is penetrated two 
cu-.ents are set up which neutralise one another, one 
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between iron and tin and the other between the iron and 
the metal filling the depressions. 


Vienna Street Railways. 

The Citv of Vienna has issued a lengthy report for 1910 
on its street raiiways, of which the following extracts 
may prove interesting. In spite of some increases in fares 
and bad weather the passengers carried were 271,854,931 in 
number as against 267,449,171 in 1909. The car miles run 
rose from 47,072,149 to 49,822,147. The takings increased 
from £1,543,800 to £1,758,000. There are now over 
200 miles of electric railway in Vienna. At the end of 1910 
the rolling stock consisted of 1,201 motor tramcars and 
1,348 trailers, and the staff numbered 9,786 (9,322) persons. 
Practically the whole of the line is electric, as out of the 
271,854,931 passengers above mentioned 265,954,277 were 
carried in electric cars. The net profit for the year was 
£172,800. The steam lines have thirty locomotives (60 to 
150 h.p.) 93 passenger coaches, with seats for 2,674, and 
standing room for 1,472 occupants, as well as 21 goods 
wagons, with a total capacity of 169 tons. 


Electrical Works at El Moliner. 

These important works, driven from the River Xucor, 
are equipped solely from Germany. The turbines have 
been supplied by J. Voith, of Heidenheim, and the rotary 
current generators by the Siemens-Schuckert Werke. 
Each generator gives 5,625-6,750 k.v.a. and 6,600-7,000 
volts (50 periods). The works supply Madrid, Alicante, 
Alcoy, Cartagena and Valencia. The station is 158 miles 
from Madrid, and the greatest distance between two places 
of consumption is 270 miles. The transformers supply the 
current to the distance wires (four conductors) at 70,000 
volts. Each conductor has its own turbine, generator and 
transformer, so that there is always one of these turbine 
groups in reserve. 


Company Notices. 


The Brown Boveri Baden Companv has had to reduce its 
dividend from 8 to 7% in spite of a small increase in the 
net profit. The reason is that the increase was due to 
temporary causes only, the working profits having fallen off, 
chiefly in steam turbine manufacture, which had become 
one of the most important items of the output. Whether it 
can be revived cannot be foreseen, and it is difficult to find 
a substitute for it. The outlook for providing motors for 
electric railways is, however, very good. Seven have been 
ordered for the Engadine lines of the Rhatische Bahngesell- 
schaft. The report also contains information concerning the 
other Brown Boveri undertakings. "That at Mannheim 
again pavs 4%. It has now a separate motor factory at 
Saarbrucken. The Techomasio Italian Brown Boveri in 
Milan has had to reduce its dividend from 6% to 5% on 
the preference shares and 4% on the ordinary shares. 
The Compagnie Electromecanique in Paris again pays 109,. 
The founding of the Oesterreichische Brown Boveri Werke 
at Vienna has given the company a footing in Austria. 
The share capital is 44 million marks, of which the Baden 
concern takes a third. The Aktie Selsbabet Norsk Elek- . 
trisk Brown Boveri in Christiania 1s paying 6% on the 
preference, 5% on the ordinary shares. The whole Brown 
Boveri turnover amounted to about £2,400,000 for the 
year, and the persons employed were over 10,000. 


UNITED STATES. 


Electrical Exports—Our Flourishing Trade—The 
Mercury Vapour Lamp for Factories—New Electric 
Furnace Patents—Electricity for Mine Hoists. 


The decline in the electrical export trade of Great Britain 
finds no parallel in this country. Early last year we saw 
the end of all the consequences of that period of depression 
which began in the fall of 1907 and continued without 
intermission for two years. During the fiscal year which 
ended on June 30 of this year the foreign trade in American 
electrical products showed a gain of $4,000,000 over the 
year ending June 30, 1910, and was actually nearly 
$1,500,000 ahead of the record year, which ended June 30, 
1907, the total being $18,727,455 this year as compared 
with $17,268,406 in what was regarded as the American 
" banner year.” The principal sources of increase are 
under, firstly, telephone equipment, with which the United 
States appear to be supplying the markets of the world, 
and, secondly, electrical machinery, especially generators. 
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Mercury Vapour Lamp for Factories. 


Mr. F. B. Allen contributes to the Chicago “ Electrical 
Review " an article on Factory Lighting, in the course of 
which he shows the vital connection between output and 
effective lighting. For many reasons he advocates the 
use of the Mercury vapour lamp, the conspicuous features 
of which are uniformity of illumination and absence of 
glare and flicker. This type of lamp, he says, has qualifi- 
cations which are extremely advantageous to industrial 
illumination. It is a scientific fact that the eye will focus 
more accurately under the green ravs produced by this 
lamp than under a combination of the seven colours of the 
Spectrum. For this reason it is extremely advantageous 
to employ this light where accurate eye work is required. 
It is evident for the same reason that the eye can see more 
distinctly under lower intensitv of illumination with green 
hght than with & combination of the seven colours of the 
spectrum. The light produced by the mercury vapour lamp 
is extremely low 1n intrinsic brilliancy, the amount of light 
being produced rather from the area than from the bril- 
liancy of the source. This results in a total absence of 
glare, not only where the source is directly exposed to 
the eye, but from polished surfaces, which is often found 
to be extremely annoying. Where mercury vapour lamps 
are employed the systom is of an overhead character. 
The lamps are placed so as to light a certain number of 
square feet and are laid out symmetrically, regardless of 
the placing of the work beneath. This produces a perfectly 
evenly distributed light on the floor. It may be seen, 
therefore, that upon & working surface no different inten- 
sities of illumination will be found, and, therefore, the 
eye will not be called upon to refocus. The source, which 
is the tube varying in length with the different types of 
lamps, is a steady line of light, being in any given period 
of exactly the same jntensity. The length of the source is 
& very decided advantage, tending towards distribution 
and the elimination of distinct shadows. '' An analysis of 
the qualities of the mercury vapour lamp," says Mr. Allen, 
“will show that where colour values are of little importance, 
the, other qualities of the light are exactly those which 
are required to produce correct illumination for employees 
in industrial work. The importance of this cannot and 
must not be overlooked. For instance, in one of the large 
silk mills of the East, it is figured by a well known cost 
expert that the expense of producing their product at night is 
2095 higher than that of producing it in the daytime. This 
may have been due to several things, but must be largely 
attributed to inferior illumination. Had these people in 
their factory had an illumination during the dark hours 
which was as good for working purposes as the best davlight 
their cost of production during that time would very 
evidently have heen largely decreased. A large modern 
factory can produce power at a cost of one cent. per kilowatt- 
hour. A mercury vapour lamp can be run five hours at a 
power expenditure of one kilowatt-hour. On an average in 
industrial lighting one mercury vapour lamp will take 
care of at least two men. Figure an average cost of 40 cents 
per hour to employ these two men. This would mean an 
expense of $2 to employ these two men five hours, whereas 
perfect light for them can be produced for one cent. In 
other words, if perfect light will save one-half of one per 
cent. of a man's time, it has paid for its total cost of 
operation. Not only that, but the value of machinery 
and factory investment in increased in proportion as the 
efficiency of the men is increased. Thus, with improved 
illumination it is not difficult to imagine that 20 machines 
will do the work that 25 had done heretofore. The value 
of the given investment has increased 20%, or probably 
ten times the value of the lighting units to produce this 
result. These are extremely important considerations in 
any industrial lighting installation, and cannot be over- 
looked. Any systemiof figuring which does not consider 
these points is entirely fallacious. As far as actual operating 
cost goes, however, it may be said that the mercury arc 
lamp is one of the most efficient units at present in the 
illumination market. Further, its cost of upkeep is ex- 
tremely low, both as to attention and repair parts required to 
operate, and as tothe actual renewal expense of the tubes." 


New Electric Furnace Patents. 


.. Details are now available of Dr. Carl Hering's new 
patents relating to electric furnaces. Of these one covers 
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electric furnace electrodes so designed as to afford the 
greatest economy in material and least loss in electrical 
energy. The invention is based on deductions from the 
laws of electrode losses discovered by the inventor some 
years ago and described by him at that time in various 
papers and articles. Briefly, the fundamental principle is 
as follows: An electrode should be a good electrical 
conductor to reduce loss of energy due to electrical resist- 
ance ; on the other hand, good electrical conductors are 
as a rule also good heat conductors, thus tending to conduct 
heat freely away from the inside of the furnace where 
the heat is wanted. Increasing the cross-section reduces 
the former loss but increases the latter, while increasing 
the length does the reverse; the problem therefore is 
to find the conditions under which the total combined 
losses are least. This the inventor found is the case when 
the length and section are made such that the current 
heats the electrode to such an extent as to raise the inner 
or hot end to the furnace temperature. Under these 
conditions no heat will be abstracted by the electrodes from 
the charge in the furnace, and the entire loss of energy 
will thus be only the heat generated in the electrode ; this, 
moreover, is the condition under which the total loss of 
energy will be the least possible, for under any other 
conditions the total combined losses will be greater and 
the electrodes will either chill the furnace product or will 
develop excessive heat where they pass through the walls. 
These same laws also lead to economy of the materials 
of the electrodes, thus reducing their cost. Determinations 
of phvsical constants in the application of these laws showed 
the surprising fact that copper is the best material for 
electrodes, iron 1s nearlv as good, and that carbon, which 
was the most generally used electrode material, is the 
worst, graphite being decidedly better than carbon. In 
general, the results showed that metal electrodes are 
cheaper and more economical in energy and should there- 
fore be preferred whenever it is possible to use them.. 
The other patent is for furnaces whose electrodes are 
designed and proportioned in this way ; that is, for com- 
binations of such electrodes with furnaces, more especially 
with furnaces in which the electrodes are not consumed, 
as in the one recently devised by the same inventor. 
When such electrodes are virtuallv prolongations of the 
resisters and are of the same material they automatically 
adjust their length so that the proportions will remain 
practically correct for different temperatures and currents. 


Electrically Operated Mine Hoists. 


Novel features characterise the electrical equipment of 
the Anaconda Mining Company of Butte, Montana. 
Hitherto the mine hoists have been operated by means of 
compressed air generated bv electric motors, but the sudden 
call upon the receiver and the uneven operation incident 
thereto has necessitated the installation of far heavier 
and more powerful motors than were necessary to meet 
average conditions. In Butte the new electrical installations 
are unique in two particulars, namely, the size and design 
of the electrical equipment, and the equalising scheme used 
to save the power line furnishing the electricity for the 
compression of air from peaks, due to rapidly varying and 
intermittent loads imposed by the hoisting engines them- 
selves. The adaptation of this method of applying power 
to a large number of hoists, all to be operated from a central 
power plant, is believed to be the first of its kind ever 
attempted. The total capacity of 25 of the largest steam- 
driven hoists in. Butte amounts to 40,000 horse-power. 
The service required of these hoists is so intermuttent, 
however, that the percentage of time they operate at full 
speed is so small that the average power required to operate 
all the hoists does not exceed 4,000 h.p. Two months 
operation of a portion of the installation has proved highlv 
successful. Upon the top of this innovation comes the 
announcement that the companv's railroad, known as the 
Butte, Anaconda and Pacific Railway 1s to be electrified 
at an early date. The road has 50 miles of track, 27 of main 
line and the remainder of side tracks through the various 
mines at Butte and smelter at Anaconda. It is also prepared 
to introduce eventually an electric haulage svstem under- 
ground. It is claimed that when the substitution of electric 
and air power for steam is completed in all the properties 
of the Anaconda Company, it will mean a saving to stock- 
holders of at least one percent. per pound in the production of 
copper, as compared with the present steam operating costs. 
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SELF-COOLING TRANSFORMERS OF LARGE 
CAPACITY. 


Although it is very desirable that a static transformer 
should be capable of keeping within reasonable temperature 
limits without external means of cooling, the heat radiating 
capacity of its case limits the maximum size of transformer, 
which can be self-cooled. For transformer losses up to 11 
or 11:5 kw., the usual practice is to employ cases with. 
corrugated sides, but in order to dissipate a larger amount 
of heat energy by this means the size of the case, and its 
weight would become unduly large and the amount of oil 
required would be excessive. Hence, in order to get the 
necessary radiating surface, some additional means to 
increase the size must be adopted. Some firms have 
adopted the method of fixing to the sides of the main case 
two auxiliary corrugated tanks, projecting from the sides 
for 2 or 3 in. and being attached thereto by means of large- 
sized tubes near the top and bottom. A circulation of oil 
both through the main case and the auxiliary tanks is thus 
secured, but although the heat radiating capacity of the 
arrangement is thereby undoubtedly increased the auxiliary 
tanks present certain mechanical difficulties. 

For this reason it is interesting to refer to a type of 
transformer case which has been designed by the Westing- 
house Company of Pittsburg for the purpose of eliminating 
mechanical trouble and by the use of which the amount of 
heat losses taken care of 18 greater than has hitherto been 
practically possible with the self-cooled type of trans- 
former. This arrangement is shown in Fig. 1, and will be 
seen to consist of a plain case made of boiler plate to which 
-a series of radiating tubes are welded. These tubes, which 
are vertical, have right-angled bends at the top and bottom 
to allow them to enter the case and the mechanical con- 
struction is strong enough to practically eliminate the 
danger of a leakage of oil. Moreover, the arrangement of 
the tubes is such that wide spaces are left between them 
through which the external air passes freely, with the result 
that the efficiency of cooling of the nest of tubes is much 
superior to that of the ordinary gilled or corrugated surface 
transformer case. The tubes used in this construction are 
made of seamless boiler steel and the oxyacetylene method 
of welding is adopted both for the plates of the main tank 
and also for the joints between the tank and the tubes. In 
order to obtain the maximum amount of security the tubes 
are expanded into the tank as in the standard boiler con- 
struction, before being welded. As a result, the complete 
tank is strong, tight, and heavy, and the tubes are not 
liable to become damaged during the course of installation 
of the transformer. 

As, in Great Britain and in Europe generally, there is 
now proceeding a remarkable development in the supply 
of electric power in bulk, it is important to discuss the 
bearing of this development upon the question of electric 
power supply. The increasing growth in the use of electric 
power is year by year making greater and greater demands 
upon the manufacturers of large generating and trans- 
forming units. As regards the majority of the equipment 
the manufacturers have met this demand, being generally 
able to build electric machinery of any size which the power 
supply engineers wish to operate, and in nearly every 
department the limit in size of individual units has not yet 
been reached by the designers, the sizes adopted being 
generally limited by considerations of cost. It must, 
however, be said that in the particular case of the static 
transformer it was not, until recently, possible to build a 
self-cooling transformer of more than about 500 kw. 
capacitv. Above that size of individual unit some auxiliary 
means of cooling, such as an air blast, water-cooling, or 
forced circulation of the oil, was necessary. The problem 
of the disposal of the heat due to transformer losses is that 
of the carrying away of the heat from the vicinity of the 
transformer. With auxiliary means this transference of 
heat is artificial ; with self-cooling the natural effect of the 
radiation is the only possible method. This radiation 
depends upon the area of the cooling surface and the way 
in which it is placed. | 

The radiating surface of a transformer does not increase 
in proportion to its kilovolt-ampere rating, and a limit is 
soon found where the area of the surface is insufficient to 
give sufficient radiation. In addition to manufacturing 
difficulties, the use of cast-in corrugations is limited by 


considerations of weight, cost, floor space and head room 
necessary, and on the larger sizes of corrugated cases, an 
increase in the depth of the flutes, although it gives more 
radiating area, is hampered by the disadvantage that the 
flutes are necessarily so close together that pockets of still 
air are formed, the natural circulation of air, therefore, not 
increasing in proportion to the area of radiating surface 
exposed. These considerations, therefore, fixed the practical 
limit of ordinary self-cooled transformers at between 500 
and 600 k.v.a. lt has, however, been found that the West- 
inghouse tubular type of case above described can be made 
in sizes very much larger than any previous self-cooling 
types, because the cooling surface is so disposed that there 
are no pockets of still air, and the practical limit which is 
experienced in the building of these transformers is that of 
the difficulty of carriage of very large sizes from the works 
to their ultimate position. So far as design and operation 
are concerned, the maximum size depends on the character- 
istics of the transformer. Single-phase transformers can be 
self-cooled by means of these tubular cases up to 2,000 k.v.a. 
capacity, while the limiting capacity of three-phase tubular 
self-cooled transformers is rather lower. 


Some discussion of the relative advantages and dis- 
advantages of the self-cooled and the artificially cooled 
types of transformer, from the point of view of the power 
supply authority, is necessary. The choice of the most 
appropriate type of equipment is often largely determined 
by local conditions affecting the operation of the plant. 
Although there is a steadily increasing demand for large 
self-cooling transformers in sub-stations and other positions 
where severe weather conditions may make water-cooled 
transformers undesirable or where it is necessary to cut 
down the cost of attendance as much as possible, there are 
cases where it is preferable to adopt the air blast or water- 
cooled type. Fire insurance regulations may prohibit the 
use of oil in the transformers, and in this case the air-bla&t 
method of cooling is very useful. For hydraulic power- 
plants water is usually so cheap that, on account of the 
lower cost of the water-cooled transformer, it is the only 
tvpe which will receive consideration. Unfortunatelf, 
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however, there is a strong tendency to determine the type 
of transformer to be used, on first cost only, without 
reference to the operating and maintenance charges. The 
water-cooled type is cheaper as regards first cost than an 
air-blast cooled transformer, and the self-cooling trans- 
former is the most expensive of the three types. 


To obtain a true estimate of value, however, the first 
cost should only be considered in relation to the operating 
and maintenance charges. The lower cost of operating of the 
self-cooling transformer will, other things being equal, more 
than compensate for the difference in the first cost of from 10 
to 15% over an air-blast and from 20 to 30% over a water- 
cooled or forced oil circulation. The absence of the cost of 
operation of the naturally cooled transformer is its greatest 
advantage over an artificially cooled one. The case of an 
installation of three 1,000 k.v.a. single-phase transformers 
working on 66,000 volts at 60 cycles may be taken as an 
example. On an average, 54 gallons of water per minute 
per transformer, or 163 gallons per minute for the set of 
three, would be required for the water-cooled type. On a 
basis of 8,760 hours per year of working the cost of water 
at a cost of, say, 23d. per 1,000 gallons, would work out 
at an annual charge of £90 per annum. This is on a basis 
of a load factor on the transformers of about 10095. For a 
50% load factor the cost of water per annum would be 
about £56 per annum. This, capitalised at 10%, would 
mean £560, and although the cost of water, of course, varies 
greatly for different localities, the figures shown demon- 
strate very clearly that the slightly greater cost of the self- 
cooled type is counterbalanced in a very short period by 
the cost of the water for cooling. A similar comparison 
could be made between the air-blast and the self-cooling 
types, and the figures would show that after considering 
both the first cost of motors and blowers and the cost of 
power for running the motors, there would be a decided 
advantage in using the self-cooled type. 

In addition to this the cost of attendance has to be 
considered. All artificially cooled transformers require 
careful supervision in order to ensure that the fans, blowers, 
and pumps are working properly, whereas a self-cooling 
transformer requires rio such attention. In the event of 
the cooling service on an artificially cooled transformer 
being interrupted, the load cannot be carried by the trans- 
former for any considerable time without excessive heating 
dangerous to the unit. Speaking approximatelv (and no 
more is possible without knowing the design for any given 
characteristics), the time would vary from about two to 
three hours for a water-cooled transformer to 15 or 20 min. 
for an air-blast type, and about 5 to 10 min. for a forced 
air circulation transformer, and these approximate figures 
are sufficient to show what a distinct advantage a naturally 
cooled transformer has over an artificially cooled type 
where there is the danger of an interruption of the cooling 
process. This question of loading on the transformer when 
cooling is cut off is more important than is seen at first 
glance. The losses of & transformer are in both the iron 
and the copper. The former loss is independent of the load, 
and, therefore, even if the actual load were not on the 
transformer at the time when the cooling failed it would 
always be necessary to reckon with the heat from the iron 
loss. For all loads, therefore, the losses would approximate 
to values between one-half and full values, and the heat 
which would have to be carried away, even at light loads, 
never be less than about a half of the maximum amount. 
The prime importance of an absolutely reliable method of 
cooling is, therefore, apparent. 

In some 2,000 k.v.a. transformers of the type above 
described, which the Westinghouse Company built for one 
of the important American power companies, some par- 
ticularly good test results were obtained. The average full 
load efficiency was 98:295, while the actual temperature 
rises recorded were about 36? C. in full load and about 48? 
C. on a 25% overload. None of the transformer cases 
showed any sign of a leak, due to the method of expanding 
and welding their joints, this method obviating trouble 
even if the cases have been roughly handled, and the design 
and performance of these transformers was adjudged to be 
satisfactory in every respect. It is, therefore, evident that 
a notable advance in transformer design has been made 
waich will be of interest to British engineers engaged in 
dealing with the problems of large power supply. 
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QUICKSILVER-VAPOUR REGULATORS FOR 
CINEMATOGRAPHS. 


A continuous current is far more suitable than an alter- 
nating current for regulators of projection lamps, as the 
continuous current ensures a white steady illumination of 
the screen with less current. 

At the same time waste of current can be better avoided 
with the alternating current by adjustment with choking 
coils or transformers. The use of the mercury vapour 
regulator combines all the advantages. It is fed by a 
continuous current, but the break jack is on tbe alternating 
side. The projection lamp is connected direct with the 
continuous current, so that no break resistance is required. 
The regulator saves much current as compared with rotary 
transformers because it is inactive during stoppages, e.g., 
for changing the films, while rotary transformers have 
to be kept going to prevent loss of time incurred in starting 
them. The only part of the mercury regulator subjected 
to wear is the glass body. This must be renewed from time 
to time, as the apparatus contains no moving connections 
being made by binding screws. If aluminium and copper 
have to be brought into contact the copper should be tinned 
and all contacts must be protected from damp by enamel 
varnish, or some other effectual means. The tinning of the 
copper is of course to prevent contact galvanic action 
between it and the aluminium. 


—- 


MONO-RAIL IN NOVA SCOTIA. 


The Sydney, East Bay and Waterford Railway Com- 
pany have secured a subsidy of $30,000 from the local 
government of Nova Scotia and a further subsidy of 
$1,000 a mile from the municipality of Cape Breton, to 
construct a mono-railway line from East Bay to Sydney, a 
distance of 15 miles. The survey has been completed and 
the work will begin immediately. Gasoline engines will be 
utilised for power production in the initial operations, but 
a short distance from East Bay and near the line there is 
a water power which is estimated to be capable of giving 
1,000 h.p. and which the company intend to develop. The 
road will tap large deposits of gypsum and limestone and 
the intention is to carry the gypsum to tide water and 
limestone to Sydney for use in the Steel Company’s works. 
The intention is to instal equipment for both passenger 
and freight traffic and it is hoped the road will be com- 
pleted during the present season. The following are in- 
cluded among the officers and directors of the mono-rail 
company: F. G. Konig, president ; Dr. Kendall, M.P.P., 
vice-president ; G. McCuaig, treasurer; P. C. Campbell, 
secretary ; I. B. McCormic; I. P. Joy; T. D. McNeill ; 
D. A. Cameron. 


HUNGARIAN ELECTRIC LINES. 


The following table gives the statistics of the fourteen 
Hungarian suburban street railways worked electrically. 
Two lines are partly worked by steam :—Total length, 
147 miles; length of double line, 92 miles; passengers 
carried, 161,033 819; goods carried, 467 tons; journeys 
made 8,361,158. 


A new company has been founded at Mannheim with 
the title Oberrheinische Eisenbahn Gesellschaft A.G., 
and a capital of 8 million marks in 8,000 shares of one 
thousand marks each. The object of the undertaking 1s 
to make, acquire and work railways, especially electric 
lines. The company starts with several lines already built 
and concessions for others, among them the electric works 
at Adenburg and Rheinau. The whole capital has been 
taken up by the Corporation of Mannheim, the Rheinische 
Schuckert Gesellschaft, the Sud-deutsche Diskonto Gesell- 
schaft of Mannheim, the Sud-deutsche Eisenbahngesell- 
schaft of Darmstadt, and the Neue Rheinau A.G. 

The Elektrizitatswerk Siegerland G.m.b.H. produced 11:5 
million kw.h. in 1910-11, and,is paying 54°, on its 
capital of 5 million marks. 
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Electrical Engineering Courses.— III. 


Synopsis of the University and College 
Programmes for the Session, 1911-12, 


We give herewith the third instalment of our 
customary annual synopsis of the courses in elec- 
trical engineering at the Universities and Colleges 
for the Session of 1911-12. In all cases the informa- 
tion here given is derived from strictly official 
sources and the text-books referred to are those 
which are especially recommended by heads of de- 
partments in the institutions concerned. 


Glasgow and West of Scotland Technical College. 


Electrical Engineering Classes are held morning and 
evening during the session under the supervision of Pro- 
fessor Magnus Maclean, M.A., D.Sc., M.I.E.E, F.R.S.E,, 
etc., the lecturer being Mr. F. H. Downie, B.Sc., assisted 
by Mr. Norman Woodfin, A.I.E.E., Mr. Albert Rushton, 
M.Sc., Mr. W. Allan, A.M.I.E.E., and Mr. Thomas Hether- 
ington (telegraphy and telephony), Mr. W. Benison Hird, 
B.A., M.LE.E. (dynamo design) Mr. ‘R. B. Mitchell, 
AÀ.M.I.E.E. (wiring), and Mr. J. M. Hossack (instructor in 
insttument making.) Details of morning classes are as 
follows : 

Course I.—Fundamental units. Derivation of the 
practical electric units. Electric measurements. Ampere- 
meters, voltmeters, wattmeters: their construction and 
the principles of their actions. Condensers. Ballistic 
galvanometers. "EP l 

Magnetic phenomena. The magnetic circuit. Magnetisa- 
tion of iron and other metals. Practica] magnetic measure- 
ments. Permeability, susceptibility. Hysteresis. 

The construction of arc lamps and incandescent lamps. 
Their mode of use in electric lighting. Electricity supply 
stations. Different modes of current distribution for lighting 
purposes. Photometry. Units of illumination and bright- 
ness. 

Construction of secondary cells. Different types of cells. 
Behaviour during charge and discharge Determination of 
resistance, capacity, and efficiency of secondary cells. 

Electro-magnetic induction. Induction of electric cur- 
rents. Fundamental principles of dynamo machines. Field 
magnets. Armatures. Different forms of continuous- 
current dynamos. Armature reaction. Characteristic curves. 
Efficiency and energy losses of dynamo machines. Different 
types of direct current motors. 

CovnsE II.—A course of lectures dealing with parts of 
Course I. in greater detail, and also the following :— 

Dynamo design. Armature windings. — Multipolar 
dynamos. Alternating currents. Theory of simple periodic 
currents. Amperemeters, voltmeters, wattmeters, elec- 
tricity-supply meters. 

Transformers and choking coils. Measurement of power 
developed in alternating-current circuits. Alternating- 
current arc lamps. The testing of alternators and trans- 
formers. 

Central stations. Switchboards. Systema of distribution. 

Electric transmission and distribution of power by con- 
tinuous and alternating currents, Electric traction by 
different systems, and relative comparisons with other 
modes of traction. 

Polyphase currents. Polyphase alternators and motors. 
Theory, generation, transformation, and distribution of 
polyphase currents. 

LABORATORIES.—There is a Special Laboratory Course 
for Candidates for the Diploma in Mechanical Engineering 
and for the Diploma in Mining. 

Details of the evening classes are as follows: 

Course I.—This course will consist of lectures, with 
experimental illustrations at each lecture. Fundamental 
facts and conceptions of static electricity. Quantity. 
Potential. Capacity. Units. Atmospheric electricity. 
Lightning conductors. Magnetic units. Laws of magnetic 
force. Magnetic potential. Terrestrial magnetism. Physical 
effects of a current of electricity. Chemical effects. Practical 
applications. Magnetic actions of the current. Electro- 
magnets. Magneto-motive force. Susceptibility. Per- 
meability. Galvanometers, moving needle, and moving coil. 


Amperemeters, voltmeters. Electro-dynamics and electro- 
dynamic instruments. Electro-magnetic system of units. 
Electro-motive force of induction. Induction coils. Dis- 
charge of electricity through rarefied gases. Heating effects 
of a current of electricity. Activity of an electric circuit. 
Incandescent lamps and arc lamps, current, voltage, watts, 
and efficiency. 

Course II.—Practical electric units. Electric measure- 
ments. Amperemeters, Voltmeters, Wattmeters; their 
construction and the principles of their actions. Practical 
magnetic measurements. Insulation, resistance, and 
location of faults. Permeability. Hysteresis. 

Principles of incandescent and arc lamps. Their con- 
struction, efficiency, and mode of use. Electric supply 
stations. Various modes of current distribution for lighting 
purposes. Use of secondary batteries in electric lighting. 
The latest developments in electric lighting and trans- 
mission of power. 

Principles of a dynamo. Details of construction of some 
of the more important continuous and alternate current 
dynamos, and their efficiencies. 

Course III.—Fundamental principles of alternating 
currents. Effects of resistance, inductance, and capacity. 
Mean and R.M.S. values. Alternating ammeters, volt- 
meters, and wattmeters Measurement of power. Wattless 
currents and load currents. Power factor. Choking coils. 
Effect of mutual inductance. Skin effect. Inductance of 
transmission lines. Harmonic analysis. Oscillographs. 
R.M.S. values of distorted waves. Polyphase currents and 
windings. Theory of alternators, transformers, and asyn- 
chronous motors. Testing alternating current machinery. 

Physical theory of dynamo-electric machines. Actions 
and reactions in the armature. Characteristic curves. 
Armature windings. Elements of dynamo design. Ex- 
amples of modern continuous-current dynamos. Con- 
tinuous-current motors. Alternators. 

Electric transmission and distribution of power by con- 
tinuous and alternating currents. Electric traction by 
different systems. 

Polyphase currents. Polyphase alternators and motors. 
Theory, generation, transformation and distribution of 
polyphase currents. 

SPECIAL CounsES.—Special half-session courses have 
been instituted in (1) Design of (a) direct-current generators, 
(b) alternating current generators, (c) synchronous and 
asynchronous motors; (2) Electric traction (a) for town 
traffic, (b) for long distance traffic ; (3) Electric wiring and 
fittings. The subjects for next session will be (1) Wiring and 
fittings, (2) Design of induction motor. 

Lighting. Lamps. Distribution of light. Wiring systems. 
Cables. Joints. Switches. Fuses. Switchboards. Distri- 
bution boards. Fittings. Meters. Central station supply. 
Mains. Joint boxes. Street manholes and section pillars. 
Testing resistance and insulation. Location of faults. 
I.E.E. and Fire Office Rules. Specifications. 

General principles of alternating current. Three-phase 
currents. Design of three-phase induction motor. Devices 
for speed regulation. Single-phase motor. Series motor. 
Single-phase commutator motor. 

LABORATORIES. Course I.—Electrification by friction 
and conduction. Electrification by induction and use of 
electroscope. The electrophorus. Capacity and condensers. 
Mapping out magnetic fields. Law of inverse squares. 
Comparison of the moments of magnets. Magnetic effect of 
a current in a conductor. Ampere’s rule. Field due to a 
circular coil. Use of tangent galvanometers. Proof of 
Ohm’s law. Resistances in series and parallel. Effect of 
shunting galvanometer. Measurement of resistance by 
substitution, metre bridge, post office box, and fall of 
potential methods. Measurement of specific resistance. Use 
of potentiometer wire for measuring currents and electro- 
motive forces. Primary cells. Polarisation of cells. Arrange- 
ment of cells for maximum output. Measurement of e.m.f. 
by various methods. 

Course IL—Galvanometer resistance. 
tangent galvanometer. Resistance of cells by condenser 
method. Testing secondary batteries. — Electro-chemical 
equivalents. Variation of resistance» with temperature. 
Insulation resistance. Usecot ballistic gálvánometer. B H 
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curve by ballistic, magnetometer, and Ewing’s bridge 
methods. Photometry of incandescent lamps. Working of 
arc lamps. Calibration of ammeters, voltmeters, and watt- 
meters. Use of Crompton potentiometer. Measurement of 
armature resistance. Starting up of motors and dynamos. 
Brake horse power tests of motors. 

Course III.—Use of Kelvin balances for calibration 
purposes. Insulation tests of live cables. Photometry of 
arc lamps. Characteristics of series, shunt, and compound 
machines. Direct-current machines in parallel. Hopkinson 
test. Shape of e.m.f. curve of direct and alternating current 
dynamos. Determination of the compounding of a machine. 
Tests on interpole machines. Location of faults in parts of 
machines. Separation of losses in direct current machines. 
Characteristics of a rotary converter and alternator. 
Separation of losses in an alternator and converter. Regu- 
lation of alternators on various loads. Running alternators 
and converters in parallel. Regulation and efficiency tests 
of transformers. Separation of losses in transformers. 
Variation of iron losses and frequency. Separation of 
hysteresis and eddy current losses. Tests of induction 
machines and plotting of the circle diagram. Separation of 
the losses in induction machines. Induction generators. 

SPECIAL CoursE.—Coil winding. Jointing. Insulation. 
Making, suspending, and repairing light movable systems. 
Knife edge, pivot, mirror suspending, etc. Finishing of 

~vulcanite, and all metals used in instrument construction. 
Lacquering. Silvering. Hard and soft soldering. 

TELEGRAPHY. CounsE I.—Current generators. Telegraph 
instruments—their construction and method of working, 
including Wheatstone A.B.C. single needle, sounders, relays. 
Testing instruments—their construction and uses. Tele- 
graph lines, aerial, underground, and submarine. Telegraph 
systems. Single and double current working and Duplex 
methods. Faults and their localisation. Course II.—Laws 
involved in signalling on fast speed and submarine systems. 
The more complex signalling systems—apparatus, con- 
nections, and action. Applications of secondary batteries. 
Construction of open lines. Underground work: gutta- 
percha, cables—air space paper insulated, copper screened, 
simple and composite. Submarine cables. General testing 
apparatus and its applications. Wireless telegraphy. 
Transmitters. Receivers. Tuning. Distance of trans- 
mission. 

TELEPHONY. Course I.—Elementary considerations 
affecting speech transmission. General principles on which 
telephone instruments are constructed. Telephone lines, 
aerial and underground—their construction and main- 
tenance. Telephone systems, including method of working 
on simpler forms of standard switchboards. Magneto and 
central energy. Testing instruments—their construction 
and uses. CoursE II.—Considerations affecting electrical 
transmission of speech. Receivers. Transmitters. Equip- 
ment and working of exchanges, with special reference to 
common battery systems. Trunk exchange equipment and 
working. Combined telegraphy and telephony. Party lines. 
Construction of open lines. Underground work: cables— 
paper-core, simple and composite. Transmission efficiency 
of open wires and underground cables. Wireless telephony, 


The Sir John Cass Technical Institute. 


Dr. R. Smith Willows, M.A., etc., is head of the depart- 
ment of Physics and Mathematics, and Mr. F. J. Harlow, 


B.Sc., A.R.C.S., is assistant lecturer and demonstrator. | 


The Physical department comprises an elementary and two 
advanced laboratories, preparation room, class room and 
lecture theatre. The laboratories are well equipped and are 
capable of meeting the requirements of an extensive course 
in Physics, including the general properties of matter, 
sound, light, heat, magnetism, electricity and chemical 
physics. 

The earlier courses in magnetism and electricity are 
under the charge of Mr. Harlow, and consists of about 28 
lectures and practical laboratory work. The syllabus 18 as 
follows : 

LecTURES.—Magnetic poles and magnetic moment. 
Karth’s magnetic field. Comparison of fields. Electric 
potential and electric force. Energy of charged conductors. 
Dielectric constant. Condensers. Influence machines. 
Electrometers. Voltaic cells. Current, resistance and e.m.f. 
Magnetic field due to a current. Action of currents and 


magnets on each other. Electro-magnetic induction. 
Induction coils. Simple theory of à dynamo, motor and 
transformer. Faraday's laws of electrolysis. Various types 
of galvanometer. i 

LABORATORY.—Use of simple, reflecting and bi-filar 
magnetometers. Determination of the earth's magnetic 
field. Comparison of magnetic fields. Comparison of 


capacities and measurement of specific inductive capacity., 


Various methods of measuring and comparing resistances, 
currents and e.m.f's. 


The Advanced Course is under the charge of Dr. Willows. 
The lectures embrace: Magnetic properties of iron and 
steel. Hysteresis.” Methods of measuring the dielectric 
constant. Relation between the electro-static and electro- 
magnetic units. Conductivity of electrolytes. Mutual and 
self induction. Theory of simple alternating currents. 
Electric discharge in gases. Electromagnetic induction. 

The practical laboratory work will be adapted to the 
individual needs of the students. 


The,Honours Course in Physics is in four parts, namely, 
Part I., General Physics.—Differential equations occurring 
in Physics. Surface and line integrals. Fourier’s series. 
Pendulums. Damped periodic motion. Gravity waves and 
surface tension waves. Gravitation. Viscosity. Capillarity. 
Rigidity and elasticity. Bending of beams. Kinetic theory 
of gases. Diffusion. Osmotic pressure and theory of solu- 
tion. Propagation of sound waves. Waves along wires. 
Audition. Combination tones. Vibration of bars. Part II. 
Magnetism and Electricity.—Electrical images. Potential. 
Energy of field. Dielectric constant. Terrestrial magnetism. 
Magnetic induction in iron. Contact electricity. Electro- 
capillarity. — Thermo-electricity. Theory of voltaic cell. 
Capacity and inductance. Maxwell’s theory. Electrical 
oscillations. Electro-magnetic induction. Part III. Optics. 
—Systems of lenses. Achromatism. Aberrations. Numerical 
aperture. Interference. Diffraction. Theory of Optical 
Instruments. Electro-magnetic theory of light. Absorption. 
Dispersion. Polarisation. Optical properties of metals. 
Pressure of radiation. Nature of white light. Part IV. 
Heat.—Thermometry. Mechanical equivalent of heat. 
Atomic and molecular heats. Thermo-dynamics. Specific 
heat of vapours. Radiation laws. Conduction of heat. 
Explosions. Convective equilibrium. Corresponding states. 


(To be continued.) 


Books Recommended. 


To meet the special requirements of electrical engineerin 
students, the scope of the Technical Book Department o 
the ELECTRICAL ENGINEER has this year, with the kind 
co-operation of the Publishers concerned, been very 
considerably extended. All the Books specially recom- 
mended in connection with the foregoing courses of study 
can be despatched to students by return of post as well as 
any of the volumes named in our classified lists of selected 
text-books. 

The ELECTRICAL ENaiNEER'S Technical Book Depart- 
ment also supplies standard works on all subjects to 
subscribers and readers in every part of the world, and 
during the past two years has thus circulated many 
thousands of volumes. 


The ** Tantalum " Athletic Cricket Club were on Saturday 
engaged in a match against one of their competitive firms, 
the “ Brimsdown” Imperial Lamp Works Cricket Club. 
The match was played on the * Tantalum” ground at 
Stamford-hill, and the visiting team batted first, making a 
total of 30 runs, 20 of which were actually scored off the 
bat, the remaining 10 being extras. In reply the “ Tan- 
talums " made a score of 128 for five wickets, thus hand- 
somely winning the game. 


A meeting of the Council of the National Electrical 
Manufacturers! Association (Incorporated) will be held at 
Balfour House, Finsbury-pavement, on Thursday, Sep- 
tember 7, at 2.30 p.m. 
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The Electrical Engineer 


LONDON, September lst, 1911 


THE LESSON OF LIVERPOOL 


At the moment of writing the labour horizon is com- 
paratively clear. The Railway Commission is at work, 
the railways, steam and electric, have resumed their normal 
course, and the docks are alive again. But when the events 
of the past few weeks come to be reviewed calmly and 
coolly, he would be a bold man who would declare that 
the danger has. passed and the menace melted away. 
Liverpool was the last stronghold of the strikers, and the last 
fight was over the two hundred and fifty uniformed men 
of the Liverpool Corporation tramways. The fight is 
finished for the time being, but whether the victory lies 
with the Corporation or with the men is a moot point. 
The men claim it as a win, and Mr. Tom Mann declares 


himself “ very pleased—-indeed at;the result." But the 
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men who were out are only to be reinstated “ as and 
when required," and this limited concession is further 
restricted by the condition that their reinstatement shall 
be “ subject to the satisfaction of the general manager." 

On the day prior to the settlement Sir Charles Petrie, 
Chairman of the Corporation Tramways Committee, 
agreed to reinstate the coachmen and pointers at the 
Lambeth-road Repair Works, and the power station men 
at Lister Drive, but declined to take back the uniformed 
tramwaymen who were responsible for the stoppage. 
Explaining his attitude, Sir Charles said it was perfectly 
impossible with the present state of feeling of the many 
hundred loyal men and the strong views expressed to 
him by citizens of all classes that the men could be taken 
back. 
ought not, in my judgment," he said, “ to be taken back." 
In this view Sir Charles Petrie had the support of prac- 
tically every business man in Liverpool; but as the 
Strike Committee's reply was a definite threat to “ extend 
the fight," nationally and internationally, gentler counsels 
in the end prevailed. But it is gravely to be doubted 
whether the settlement, such as it is, can be permanent. 
There seems little doubt that had Sir Charles Petrie's 
convictions prevailed, the dockers, still held up by the 
tramwaymen, and most of them on the verge of starvation, 
would have taken the law into their own hands and resumed 
work, despite the edicts of the Strike Committee. This, 
however, could, in the nature of things, have afforded only 
a pertial alleviation of the situation and might have pre- 
cipitated a fresh outbreak of trouble elsewhere. On the 
whole, therefore, we must assume that the concession of 
the Tramway Committee was not only wise but, in the 
circumstances, inevitable. But at best the settlement can 
only be a temporary one. The men have had a taste of their 
own power, and, under existing conditions, the future lies 
in their hands. Whenever the trend of events fails to 
suit them there will be more talk of national strikes, and 
further dark threats of international complications. The 
strike is over, but the menace still survives, and tramway 
managers all over the country may well be urged to take the 
lesson of it to heart. 


The essence of the position as it appealed to the ship- 
owners of Liverpool is that whatever measures are taken 
they can only be in the nature of temporising with the 
problem. They instanced the declaration of the Liverpool 
Strike Committee that unlese arrangements were made 
with regard to the reinstatement of the tramwaymen 
there would be a general strike of the whole of the transport 
workers of the country, a possible stoppage on the part of 
al members of the National Federation of Enginemen, 
Firemen, and Kindred Trades, and a renewal of the general 
railway strike, as being entirely in line with their whole 
course of action since the troubles arose in Liverpool 
more than two months ago. “ As soon as one set of grievances 
had been settled and a definite and honourable agreement 
entered into with the responsible leaders of the men or the 
union concerned, a fresh difficulty has arisen or been forced 
to the front, and pending its settlement every agreement 
previously entered into has been thrown to the winds." 
They urged, with much force, that they had no assurance 
that if the difficulty about the reinstatement of the tram- 
waymen had never arisen some other difficulty would not 
have been selected as the next link in this endless chain, 
nor that if the tramwaymen are now reinstated the same 
process will not still be continued, and they added an 
expression of their conviction that “even if peace were 
for the moment restored as a consequence of this monstrous 
threat of a general strike on an extended scale the leaders 
of this anarchical campaign against the public would 
simply be encouraged to employ the same methods at the 
earliest convenient opportunity." That conviction, un- 
happily, is a very general one, and it is based on a very 
bitter experience. The Liverpool position was undoubtedly 
one of great delicacy and difficulty. Broadly speaking, the 
labour trouble throughout the whole country had been 
narrowed down to the grievances, real or imaginary, of 
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“As a matter of tramway administration they . 


two hundred and fifty tramwaymen. There can be no 
doubt that the feeling of the entire mercantile community 
of Liverpool was that a firm refusal on the part of the 
Tramway Committee to yield to the demands of the 
strikers would have brought about a rapid and peaceable 
settlement. But London had already yielded, and had 
Liverpool stood out and the labour agitators had made 
good their threat of bringing about a national strike of 
transport workers, a heavy responsibility would have lain 
on the shoulders of the Tramway Committee. So in the end 
Liverpool yielded; and we get, not a settlement, but a 
truce; with an ominous possibility of being plunged 
once more into the maelstrom at the first favourable 
opportunity. 


Correspondence. 


All communications intended for the Editor should be addressed 
‘‘ THE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 

` Editor not later than Tuesday afternoon to be included in 


that week's issue of the Journa 
The Editor is not responsible for, nor does he necessarily endorse 
ts 


opinions adva by correspondents. 
METAL LAMP PATENTS. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—Our attention has been called to a statement under 
the above heading appearing in your journal of the 18th 
inst. addressed to you by the Osram LampWorks, Limited, to 
which is appended a notice of an order made in reference 
to an action brought by that Company against the British 
Tungsten Lamp Company, Limited. l 

As one of the various manufacturers referred to in that 
letter against whom litigation has been commenoed, we 
desire to call your attention to the fact that the order 
referred to was made with the consent of the defendants, 
who took no steps to defend the action. 

The business of the British Tungsten Lamp Company, 
Ltd., was in the hands of a receiver for the debenture 
holders, who did not feel justified in contesting the pro- 
ceedings. The point is material as your correspondent’s 
letter might convey the impression that the order was the 
outcome of an investigation by the court. l 

We may add that the proceedings instituted against us 
are being defended and we are content to await the decision 
of the court. 

Yours, etc., 
Tue “ Z” ELECTRIC LAMP MANUFACTURING Co., LTD. 
WILBURN Brown & COMPANY, 
Managers. 


EDU 
DECIHEREIUEGCUNDISCESG GESTUS UUDEEE IN E A A eL 


HART ACCUMULATOR COMPANY, LTD. 


A very neat and useful advertising novelty has been 
issued by the Hart Accumulator Company, Ltd., of Strat- 
ford, London, E., in the shape of a celluloid-ivorine pocket 
case containing a liberal supply of court plaster and bearing 
on one side a calendar for the remaining months of 1911 and 
the first half of 1912. The other side bears the inscription : 
“ This case contains court plaster. You will find it useful. 
You will find us equally useful if you send us your en- 
quiries for Storage Batteries." 


The additional telephone offices in the Franzosische 
Strasse are now open and in full operation. Telephonie 
communication throughout Berlin has so rapidly increased 
that the installation of 1907 has proved totally inadequate. 
The lines then established became so overloaded that their 
number has been doubled and fresh installations are still 
being made. It is hoped that at the end of the present 
vear Berlin will possess 200,000 telephone connections. 
There were already 183,545 at the end of June, an increase 


of 19,059 since January L. 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 
RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

Answers.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Question No. 1258.— Give theoretical method of calculating 
dimensions and, winding of commutating poles for 
direct-current machines. State and explain any 
differences that may he found between calculated 
results and results actually found in practice.— 
“ Kort.” 

Question No. 1259.—A bi-polar series wound 1} B.H.P. 
motor wound for 210 volt c.c. circuit, tends to spark 
on the trailing edge of the brushes when run at full 
speed (1,850 r.p.m.). The armature is gramme wound, 
the diameter of the commutator being 24 in. The 
carbon brushes of which there are two are 1} in by 
1 in. on face. Without lowering the speed of the 
machine, are there any means by which this sparking 
can be put a stop to, short of modifying the design 
of the machine, if the latter, what modifications would 
you suggest ? 

Question No. 1260.—A series-wound crane motor runs 
only about half speed with controller gullon, and takes 
twice the full load current. It behaves exactly similarly 
with or without load except in the latter case the 
current is reduced a little. What is the cause? In- 
sulation between poles and earth is good.—“‘ QUERY.” 


ANSWERS. 

Question No. 1257.—Tin requires a higher fusing current 
than lead. An alloy of one tin and two lead fuses 
with a lower current than lead. Explain why this is, 
and make reference to the melting temperatures ; also 
explain what are the most suitable proportions for 
soldering trolley wires, cables and armatures.—J. B. 

Further reply to Problem No. 1257 (awarded 5s.).—To 
explain this question there are several factors in the case 
that must be considered. When a current flows through 
a fuse such fuse becomes heated; the electrical energy 
expended in heating the fuse will be represented by C?R, 
where C is the current flowing and R is the resistance of 
the fuse. The actual temperature attained by the fuse 
will depend on several things, among them being the 
specific heat of the material of which the fuse itself is 
composed. Resistance of a centimetre cube of tin = 
9-6 x 10-9 ohms, and a centimetre cube of lead = 
19 x 10-9 ohms.’ Alloys of tin and lead differ from most 
metals in that they have a resistance proportional to the 
amounts of their constituents. The majority of other 
metals, when alloyed, have resistances greater than is given 
by this simple ratio. Therefore, with an alloy of one part tin 
and two parts lead its resistance will be 

(1 x 9-6) + (2 x 19) x 10-9 
= 15-86 x 10-9 ohms per centimetre cube. 
t.e. resistance of alloy 1 tin + 2 lead 
resistance of lead 
' 15:9 
~ 19 

The melting point of lead is 326? C., while the melting 

point of tin is 230° C. An alloy of 1 part tin and 2 parts 

lead melts at about 247° C. 

Owing to the lower resistance of the alloy there will 
be less heating with a given current; this heating being 
due to the C?R loss in fuse. Again, as the lead will stand 
the higher temperature of 326? C. more heat will be required 


(approximately). 


to melt it than to melt the alloy. We therefore have two 
ratios, 15-9 247 
19 326 
je, D1834 g 4093 
= 6194 6194 


The first ratio shows quantity of heat in the two cases 
while the second gives relative temperatures required for 
fusion. It is then, apparent that the tendency will be, 
other things being equal, for the fuse made of alloy 1 part 
tin and 2 parts lead to “ blow " before the fuse consisting 
of lead only. Radiation losses will be practically the same 
in each case as the fuses are supposed to be of equal dia- 
meters and to have similar surfaces. Any effect due to 
specific heat has been neglected. In connection with the 
above-mentioned phrase, other things being equal, it 
must be remembered that draughts of air, convection 
currents, contacts, etc., may easily cause considerable 
discrepancies when comparing results unless allowance is 
made for such conditions. 

The solder usually preferred for electrical work consists 
of two parts tin and one part lead; this is called fine 
solder. This solder has tle low melting point of about 170* C. 


and 


and 


Such a solder melts at a lower temperature than one that is 


not so rich in tin, but has the great advantage of being 
more easily manipulated, thus there is a greater probability 
of securing satisfactory joints and connections. Generally 
it is found best to use fine solder for all electrical purposes ; 
if other kinds are emploved it is with the idea of economy. 
In order to have good solder it should be made from metals 
as pure as possible.—'* M. M." | 


NEW YORK'S NEW 240,000,000 ELECTRIC 
| RAILWAY. 


Mr. William R. Willcox, the Chairman of the New York 
Public Service Commission, who 1s now on a visit to London. 
states that the first contracts have just been let in con- 
nection with New York's new schemes of electric under- 
ground traction. The work, he says, is to be completed in 
five years’ time, and will cost upwards of £40,000,000. 
In the course of an interview, Mr. Willcox said: “ Work 
has just begun on the first section of the system from 
Broadway to Lexington-avenue. The new subways are 
being built with City money, and will be owned by the 
City, but an operating contract will be sought within a 
few months. The Commission has already received offers 
which have been tentatively approved by all parties and 
interests. The new subway system will extend from the 
borough of the Bronx, which is the northerly part of the 
city, through Manhattan and Brooklyn to the sea at 
Coney Island. It will also connect with the Queen's, on the 
east, thus utilising for transit purposes the Queensborough- 
bridge, as well as the Williamsburg-bridge and the Brooklyn- 
bridge. Ultimately the system will also be connected with 
the borough of Richmond and all parts of the city. We 
do not have the zone system of fares in New York as you 
have in London, and at present it is possible to travel any 
distance on the subways for 5 cents (23d.). When the new 
railways are completed the fare will remain the same, so 
that it will be possible to travel 17 or 18 miles for the 
5 cents. The present subways represent an investment of 
private and city capital of one hundred million dollars. 
The total distance of the new subways will be about 75 miles. 
The general plan of the new subways is for the road to run 
Eu d near the surface, and the stations will be 
approached by stairs instead of elevators, except in certain 
cases. New York has determined never to part with 
perpetual franchises on its underground railways again. 
The present subways are operated under a contract for 50 
years, with the option of a further 25 years on new terms 
at the end of that time. With regard to the new subways, 
however, the City will have power to take them over any 
time after 10 years, no matter what the length of the 
contract. 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND GENERAL. 
HOME. 


BaNcoR.—Mr. H. R. Hooper held a Local Government 
Board inquiry into the application of the City Council for 
sanction to borrow £2,000 for the provision of further machinery 
for the production of electric light. The Town Clerk (Mr. H. W. 
Rowland) gave statistics and particulars showing that the 
population of the city at the last census was 12,500, excluding 
some 500 students absent at the time the last census was taken. 
Mr. Price F. White, the electrical engineer, gave details as to the 
capacity of the existing machinery, and of the growing require- 
ments of the city. The Inspector remarked that he quite under- 
stood the nature of the problem confronting the Corporation, 
and was satisfied. There was no opposition, and the inquiry 
closed with a vote of thanks to the inspector, who afterwards 
visited the electric power station. 


BARNSLEY.—Mr. T. C. Ekin held a Local Government Board 
inquiry into the application of the Corporation to borrow, 
among other sums, £16,000 for extensions to the Electricity 
Department. It was stated, owing to the growing demand for 
electricity, it would be necessary to add plant costing £8,300, 
prospective mains and services £6,700, and lamp columns and 
fittings £1,100. It was proposed to supplant the remaining 
500 gas lamps by electricity, and the estimate also included £630 
for a bore well, which it was proposed to sink to a depth of 210 
feet to obtain water from the disused colliery working under the 
town. It was mentioned that two other firms, situate on either 
side of the works, had sunk to the water. 


Bury.—At a meeting of the Town Council Mr. Sydney Day, 
the Borough Electrical Engineer, in a report to the Electricity 
Supply Committee, stated that the past year’s results could not 
be considered other than satisfactory. The all-round expansion 
of the business, although steady, was most marked. The number 
of new consumers connected during the year had been well 
maintained, and an increase cf over 20,600 units, representing 
an income of about £450, had been sold. One matter calling for 
comment specially was the increase in the works cost, for which 
the coal bill was mainly responsible. This was partly due to the 
fact that, although there was a considerable increase in the output 
the amount of refuse, naturally, did not increase proportionally, 
but at times, owing to the wet season, left much to be desired 
for steam-raising purposes. Again, the inefficiency of the 
condensing plant and its inability to satisfactorily deal with 
the heavy winter loads, as had already been reported, was in no 
small measure responsible for an increased coal consumption. 
The removal of the condensing plant from the boiler-house, 
and the thorough overhauling of this plant generally—which work 
is now in hand—would practically overcome the difficulty, and 
& marked economy in fuel consumption should result, which, 
with the economy that would be obtained by the new generating 
plant now about to be installed, a substantial reduction in 
generating cost during the present year could be confidently 
looked for. Advantage had been taken of the arc lamp hire 
scheme introduced in the early part of the year, there being 
about fourteen lamps on hire at the present time. Much satis- 
faction was being obtained from these lamps. The popularity 
of the prepayment meter was growing, and these should be 
fixed where desired. 


DEVONPORT.—lt is announced that the main generating 
Station for electrical power and lighting in the North Yard, 
Devonport, and the new generating station for pneumatic power 
in the South Yard are receiving appliances of exceptional power. 
At the first-named station the new sets of dynamos have a 
brake horse-power of 1,600, which is the highest yet installed. 
The dynamos are also unique in being driven by turbine 
machinery, and the saving in accommodation, especially in 
overhead space, by the introduction of turbine machinery 
is considerable. In the new South Yard station, which is devoted 
to the storage and distribution of pneumatic pressure, the air 
generating plant is driven by motors of from 400 to 500 horse- 
power, this being one of the largest air generating installations 
to be fitted. 


DuNGIVEN.—The electric lighting scheme has been success- 
fully carried out, and the town is now brilliantly illuminated 
by a large number of 50 candle-power metal filament lamps, 
mounted on fancy wrought-iron brackets secured to street service 
poles. In addition some 30 or 40 houses have installed 
electric light. The credit for the enterprise is due to Mr. Alexander 
Semple, J.P. The greater bulk of the house wiring has been 
carried out in steel tubing, and metal filament lamps, English- 
made ''Mazdas," have been used throughout. Reason meters 
have been installed, and the services into the houses are brought 
overhead, entering the buildings through bell-mouth porcelain 
tubes. The electric station, built at the rear of Mr. Semple’s 
premises in Main-street, contains one 46 b.h.p. Fielding and 
Platt suction gas engine and gas plant of the firm's latest model. 
The generator, by Messrs. Siemens Bros., is capable of taking 


the full load of the town continuously, and 259, overload for 
periods of six hours. The battery is 360 ampere-hour capacity 
at 220 volts, and is designed to allow for lighting the town from 
Saturday to Monday, allowing the engine to shut dowr. The 
whole of the contract and erection was in the hands of Messrs. 
Francis Carr & Company, of Belfast, electrical engineers and 
contractors, and the work has been carried out by the firm's 
latest methods to a very successful termination creditable to 
all concerned. Messrs. Carr & Company have just now the 
complete electrical work on hand for the Glen Bleach and Print 
Works, Newtownards, and have also a large contract, involving 
two suction gas engines and plant, generators, batteries, etc., with 
complete equipment and erection, for the first electric laundry 
in Ireland on a large scale, at St. Mary's Laundry and Asylum, 
Drumcondra, Dublin, besides numerous smaller schemes. 


HarnrrAx.—The accounts of the Electricity Department of 
the County Borough, of which Mr. W. M. Rogerson, M.I.E.E., is 
general manager, show that the undertaking has more than 
recovered from the effects of the metal filament lamp economies 
and is once more on a flourishing basis. Though the net profits 
are not quite up to the record year of 1904, when the surplus 
was £5,873, they have reached a total of £4,366, as compared 
with £1,883 last year, and £768 the year before. The number of 
units sold was the largest on record, namely, 5,964,665, and the 
year's income was £40,784. The number of consumers is now 
2,000, as compared with 1,855 last year, 1,797 in 1909, and 
1,669 in 1908, thus showing a steady growth. The balance 
carried to net revenue account was £19,884, of which interest, 
etc., absorbed £7,404, sinking fund £6,612. A sum of £3,673 
has been set aside for renewals and reserve, and £693 in aid of 
rates, while additions to plant absorbs £957. 


HECKMONDWIKE.—At a meeting of the District Council 
strong protests were made against the action of the Local 
Government Board in taking no steps with reference to the 
application for additional borrowing powers for electricity 
extension and in ignoring all the Council’s letters on the subject. 
Mr. Haythorne, Chairman of the Electricity Committee, moved 
that the clerk be instructed to write at once to the Local Govern- 
ment Board pressing for an early decision, and asking for 
immediate sanction to the borrowing of money for the erection 
of the new condensing plant. The town, he said, was incurring 
severe loss week by week for want of this plant, and also running 
risk of serious damage. It was impossible to deal with the 
demands on the plant; and even if they got the sanction now 
it would be utterly impossible to get the plant into working 
order before Christmas, so that it became a question of 
refusing to take customers, besides being a dangerous thing. 
Mr. Elliott seconded the motion. He felt, he said, that they were 
getting into a serious position, not only as regarded the electricity 
supply, but also from the financial standpoint. It seemed to 
him a most remarkable thing that the Local Government Board 
should have granted borrowing powers to other bodies where 
enquiries had been held since theirs, and since the Heckmondwike 
Council sent up the particulars required, and that nothing had 
been heard in the case of Heckmondwike. There was evidently 
some reason why it was hanging tire, and he thought they ought 
to ask them as politely as possible what that reason was. Mr. 
Wilby pointed out that the proposal to purchase land from the 
Midland Railway Company had altogether altered the position 
with regard t» the site of the new condensing plant, and therefore 
it seemed to him that it would be absurd to proceed with the 
condensing plant until they had settled with regard to the land. 
Mr. Redfearn pointed out that the proposition did not mean 
that they wanted to proceed with any particular scheme with 
regard to the condensing plant, but merely asked the Local 
Government Board to give their sanction with that view. It would 
then be for the Council to determine whether it would be wise to 
go on with the original scheme or to prepare another. Mr. 
Gledhill supported the resolution emphasising some of the points 
mentioned by the mover and seconder; and it was eventually 
carried unanimously. 


KEIGHLEY.—At a meeting of the Council, Mr. Whitehead 
moved the recommendation of the Electricity Committee 
that the offer of the Tudor Accumulator Company, Ltd., to 
cancel the contract in respect. of the existing storage battery 
(under which £118 per annum is payable by the Corporation) ; 
to double the capacity of the battery, supplving suitable switch- 
gear and booster for operating same ; and to enter into a fresh 
ten years’ purchase and maintenance contract in respect of the 
enlarged battery, providing for the payment by the Corporation 
of £302 per annum, be accepted. In reply to a member, he 
explained that the department had made very rapid strides, 
and it was now necessary that they should augment their 
storage batteries. If thev did not, the increased demand for 
lighting would mean that they would have to run their engines 
at full day and night. It would be advartegeous to rest their 
machinery, and the proposed addition to storage would effect a 
great saving. The recommendation was carried. 
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LLANGOLLEN.—A meeting of the Urban Council was held to 
consider the position of the authority in regard to the Electric 
Light Company, Counsel's opinion having pronounced that their 
action in the authoritv by obtaining the provisional order 
giving them the sole right of supply. and then transferring the 
powers thus obtained to à company, was illegal. Mr. L. Lloyd 
John, solicitor, Corwen, said that Mr. Justice Warrington had 


decided that local authorities could not act as the Llangollen | 


Council had done, and he was informed, at the Board of Trade, 
that many authorities found themselves in the same koat as 
they were. He advised that the Electric Light Company apply 
for a provisional order to the Board of Trade and the Council 
assist them. but the company declined to do this, and so there 
were three courses open to the Council: They might acquire 
the urdertaking from the company and supply the town; 
apply for an amending order enabling them to transfer the 
provisional order they had obtained to the company ; or they 
might permit things to go on as they were. “ The Council," he 
added, “ have an order which they have not developed, and 
the powers to develop which they cannot legally transfer ; 
and the Electric Light Company are providing light, but have 
no order, the decision of Judge Warrington showing that they 
are not legally appointed agents of the Council." A smal] com- 
mittee was appointed to go into the matter. 


MaIDSTONF.—At a meeting of the Urban District Council the 
Electricity Committee presented a report recommending that 
in Tonbridge-road 10 arc lamps be done away with 
ard clusters of three 100 c.p. Osram lamps substituted. This 
will effect a saving of £15 per annum ; that in Albion-place 
and Ashford-road nine arc lamps be done away with and clusters 
of three 100 c.p. Osram lamps substituted. This will effect a 
saving of £76 10s. per annum ; and that in Lower Stone-street, 
Gabriel’s-hill, and Week-street clusters of three 100 c.p. Osram 
lamps should be erected in place of the arc lamps in Lower 
Stone-street and Gabriel's-hill, the Brockie Pell lamps in Week- 
street be replaced by clusters of four 100 c.p. Osram lamps. 
This will effect a saving of about £100 per annum. The report 
was adopted. 


MaLpEN.—The Local Government Board has sanctioned the 
scheme for the electric lighting of New Malden, and the work is 
to be put in hand immediately. 


.MosELEY.— By agreement with the King's Norton District 
Council the Electric Supply Department of the City of Birming- 
ham have arranged to lay mains immediately in the Moseley 
area and thus anticipate the extension of the city, which takes 
place on November 9. The supply will be given from the existing 
sub-station in Court-road, Balsall-heath, and it is intended 
that mains shall first be laid in Salisbury-road, Park-hill, 
Chantry-road, Alcester-road, Wake Green-road, Reddings-road, 
Russell-road, Oxford-road. It is expected that current will be 
available in October and ma‘ns will be laid first in those roads 
from which most applications are received. The rates charged 
will be those in force in the city area, viz., 4d. per unit for lighting 
and 1-35d. per unit for heating and power, with substantial 
rebates to large consumers. In addition the department is 
running a high tension main to Selly Oak so as to provide the 
factories in that neighbourhood with a supply of cheap electric 
power for manufacturing purposes. 


OVERSEAS. 


-AustTRIA-HUNGARY.—The municipal authorities of Innsbruck 
are arranging to aqcuire the Achensee with a view to using the 
water power for an electric light and power installation. The 
purchase price, including certain buildings, is put at 4,000,000 
kronen (£167,000). ^ Electrical engineers of Salzburg have 
arranged, with the assistance of the “ Landerbank,”’ to utilise the 
waters of the Aschaver Ache for the purpose of supplying 
electric energy for large steel works to be erected between 
Kitzbühel and Oberndorf. It is estimated that 7,500 h.p. will 
be required. 


TRACTION. 
HOME. 


DuBLIN.—The work of extending the Dublin and Lucan 
electric railway to the Lucan Hydropathie and Spa Hotel, a 
distance of about half-a-mile, is proceeding rapidly. This 
extension will prove of immense convenience to visitors who 
heretofore had to break the journey at Lucan and walk the 
remainder. The erection of the poles has been completed, and 
the laying down of the line will bc begun immediately. 


LivERPOOL.— Though the general feeling in the city appears 
to have been strongly in favour of the attitude taken up by Nir 
Charles Petrie, Chairman of the Tramways Committee, in 
refusing the reinstatement ot the 250 uniformed 'tramwaymen 
who went. on strike in sympathy with other workers, that 
course, with certain restrictions, was ultimately adopted. 
When Sir C. Petrie's view became known the Strike Committee 
issued a manifesto in the course of which they said: '' Negotia- 
tions so far have resulted in a deliberate refusal to reinstate the 
tramwaymen. . Under the circumstances we have no alternative 
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but to continue to fight with greater vigour than ever. We are 
now in communication with the National Transport Workers' 
Federation and the Joint Executives of the railwaymen's unions 
for an extension of the fight nationally. No man is to return to 
work until instructed by the Strike Committee." A threat was 
alsoissued to stopthe workingof allthe collieries. Onthe day 
following the issue of this ultimatum, Mr. G. R. Askwith, of the 
Board of Trade, had a consultation with the Tramway Com- 
mittee. It was pointed out by Sir C. Petrie that the tram- 
waymen's organiser had been guilty of a breach of faith in 
allowing the men to be called out on August 17 when the Strike 
Committee had been promised that no such step would be taken 
before their meeting on the 18th. He alleged that the men had 
taken an active part in endeavouring to intimidate their fellows 
who had remained loyal, and declared that it would be a gross 
injustice to discharge men who had come forward to take their 
places in & time of difficulty in order to make way for those who 
had “ very unnecessarily and improperly gone out on strike in 
connection with a dispute with which they had no earthly 
concern, and contrary to the deliberate engegement of their 
own representatives." The tramwaymen's membership of their 
union only went beck two or three weeks, and he had been 
informed by the union leaders that the men were induced to 
join for tactical purposes connected with the present labour 
disputes. It was also urged that the places of the men who left 
work had all been filled, and that the men who had remained 
loyal were averse from the reinstatement of the strikers. Mr. 
Askwith and the members of the Home Office Committee had 
been urging counsels of peace to the representatives of both 
sides, and at the end of a meeting which lasted nearly three 
hours it was announced that the Tramways Committee had 
unanimously resolved that the uniformed tramwaymen on strike 
should he reinstated “as and when required and subject to the 
satisfaction of the general manager," a recommendation for 
unqualified reinstatement having been definitely rejected. The 
decision was, it was stated, arrived at rather as a matter of | 
national expediency than of local principle. Later on Mr. 
Askwith met the Strike Committee and subsequently that 
Committee unanimously decided that, having gained the principle 
of reinstatement, there were not, sufficient grounds to warrart a 
continuation of the fight. They therefore telegraphed to the 
National Transport Workers’ Federation and to the joint 
Executive Committee of the railwaymen in London thanking ` 
them for the help they had given, ard informing them of their 
decision. The strike was then declared to be at an end. 


SouTHAMPTON.—The accounts of the County Borough tram- 
ways Department for the past year show that the gross revenue 
was £58,726. Traffic expenses come out at £14,924, general 
expenses at £4,670, repairs ard maintenance at £7,004, and 
power for traction and lighting of cars £10,175. The balance 
carried to net revenue account was £21,953. Interest charges 
absorbed £6,426, income tax, etc., £543. A sum of £9,163 wan 
carried to appropriation account, and £5,934 carried forward 
to next year. Of the sum carried to appropriation account 
sinking fund charges account for £5,822, and £3,000 were 
transferred in aid of rates. The number of passengers carried 
during the vear was 10,944,395, and the total receipts per car 
mile were 11:207. 


STOKE NEWINGTON.—Mr. Dickinson, the magistrate at North 
Lordon Police-court, gave judgment on the application of 
Mr. Hob, furniture dealer, for compensation for the acquisition 
of his shop in Green-lanes by the London County Council in 
connection with the electrification of the tramway system. 
He asked £44, and the Council offered £3, but suggested that 
£1 would be enough. The magistrate gave judgment for £16 and 
£2 2s. costs, observing that everyone who went about London 
at all knew that tradesmen placed goods outside their shops, 
except in the choicest parts of the West-end, ard were entitled 
so to use their forecourts. The goods attracted people, who 
were able to finger them with a view to making a bargain. 


OVERSEAS. 


Cu24.— With reference to the recent notice relative to the 
projected construction of electric railways and hydro-electric 
works in Santa Clara Province, Cuba, H.M. Legation at Havana 
have now furnished an address to which catalogues of railway 
material, contractors’ supplies and engineering equipment, 
which are desired, may be sent. This address may be obtained 
bv British manufacturers on application to the Commercial 
Intelligence of the Board of Trade, 73, Rasinghall-street, London, 
E.C. 


OvupTsHOORN.—The Municipal Council (says “ South Africa "') 
proposes to borrow £33,000 for the purpose of purchasing the 
electric light undertaking of the Oudtshoorn Electric Light ard 
Power Company, Ltd. 


Urvavay.—The “ Diario Oficial " publishes a decree authoris- 
ing the “ Oficina Técnica. Hércules " to make surveys for an 
electric railway to the port of La Paloma y Rocha. 

ViENNA.— The Town Council have decided upon the laying 
down of various tramway lines. The communal authorities of 
Kgl. Weinberge intend to construct an electric tramway. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


MODIS =i. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 189, Fleet Street, London, E.G. 


CONTRACTS. 


PONTYPRIDD URBAN DISTRICT COUNCIL. 


ELECTRICITY DEPARTMENT. 


The above Council invite Tenders for the supply, delivery 
and erection of one Water Tube Boiler and Foster Super- 
heater. 

Specification, General Conditions and Form of Tender 
may be obtained from Mr. J. E. Teasdel, Engineer and 
Manager, Electricity Works, Treforest, upon receipt by 
the undersigned of a deposit of £1 1s., which will, after the 
Council shall have entered into a Contract upon the Tenders 
received, be returned to the Tenderer, provided he shall 
have sent in a bona-fide Tender, and shall not have with- 
drawn the same. 

Tenders on the prescribed Forms, Sealed and Endorsed 
“ Tender for Water Tube Boiler," must be received by the 
undersigned not later than 12 noon on Tuesdav, September 
12, 1911. 

The Council do not bind themselves to accept the lowest 
or any tender. 


J. COLENSO JONES, 
Municipal Buildings, Clerk to the Council. 
Pontypridd. 


August 29, 1911. 


CONTRACTS OPEN. 
HOME. 


BaTTERSEA.—The Borough Council invites tenders for the 
purchase of the following arc lamps and accessories now in use 
in the borough: 244 “ Angold " 18 hour 10 amp.; 124 “ Gil- 
bert? 36 hour 10 amp.; 78 “ Oliver ” 36 hour 10 amp.; all 
d.c. open type arc lamps complete with automatic cut-outs 
and substitutional resistances; also 27 “Gilbert” 3 amp. 
enclosed arc lamps with self-contained automatic cut-out and 
substitutional resistances. Inspection of samples at. electricity 
works, Lombard-road, S.W. Sept. 1. 


CLEETHORPES.—The Urban District Council of Cleethorpes- 
with-Thrunscoe invites tenders for the supply and laying of 
vulcanized bitumen distribution and feeder cables ; low pressure 
three-wire d.c. system at 460 volts. Particulars (£1 1s.) from 
Mr. B. Greaves, Clerk to the Council. Sept. 2. 


DusaLIN.—The directors of the Great Northern Railway 
Company of Ireland invite tenders for the purchase of the 
following generating plant: Two Crossley gas engines, 45 and 
35 h.p. (approx.), with starting apparatus, tanks and 
piping ; two 75 volt shunt-wound dynamos, 400 and 300 amp. 
output, with shunt regulators and slide rails; two driving 
belts; one slate switchboard 4ft. by 3ft. lin. fitted with 
eight 25 amp. single-pole switches and fuses and volt and 
ampere meters. Further details from Mr. A. W. Whieldon, 


Company's Electrical Engineer, Power Station, Sutton, Co. 
Sept. 14. 


Dublin. 


DuBLIN.—The Corporation Electricity Supply Committee 
invite tenders for the supply of 750 a.c. meters single-phase, and 
200 a.c. meters three-phase. Particulars (£1 1s.) from the City 
Electrical Engineer, Fleet-street, Dublin. September 7. 


EccLES.—The Corporation Electricity Supply Committee 
invite tenders for the supply and installation of a high tension 
single-phase a.c. switchboard, consisting of three generator 
and five feeder panels. Particulars (£1 1s.) from Mr. H. W. Angus, 
Borough Electrical Engineer, Cawdor-street, Patricroft. Sep- 
tember 12. 


Lonpon.—The Municipal Commissioners of Penang invite 
tenders for the supply and delivery f.o.b. British port of one 
500 kw. steam dynamo (engine or turbine) with ejector con- 
densing plant and switchgear. Particulars (£1) from Messrs. 
Preece, Cardew & Snell, 8, Queen Anne’s-gate, Westminster, S.W. 
Sept. 5. 

PonTyPRIDD.—The Urban District Council Electricity Depart- 
ment invite tenders for the supply and erection of one water tube 
boiler and Foster superheater. Particulars (£1 ls.) from Mr. J. E. 
Teasdel, Engineer and Manager, Electricity Works, Treforest. 
See official notice. September 12. 


Swinton.—The Urban District Counci! of Swinton and 
Pendlebury invite tenders for twelve months’ supply of cables, 
joint-boxes, wood troughing, covers, bridges, and bends and 
joint-box compound and bitumen. Particulars from Mr. W. T. 
Postlethwaite, Clerk. September 9. 


WESTMINSTER.—The Westminster Electric Supply Company, 
Ltd., invites tenders for the supply and erection at their Davies- 
street power station of battery boosters and switchboards 
(Specification L). Particulars (£2 2s.) from the Secretary to the 
Corporation, Eccleston-place, S.W. Sept. 2. 


OVERSEAS. 


AUSTRALIA.—Tenders will be received by the Deputy Post- 
master-General, Melbourne, as follows :—(1) Up to September 26, 
for the supply of 30 miles of paper insulated, lead covered 
telephone cable (Schedule No. 567). (2) Up to September 28, 
for the supply of various telephone material (Schedule No. 569.) 
Tenders will be received at the office of the Deputy Postmaster- 
General, Sydney, up to 2.30 p.m. on August 16, for the supply 
of 150 mechanical registers (Schedule No. 120). A deposit of 
595 onthe first £1,000, and of 2195 on the amount above that 
sum, is required with each tender. Local representation is 
necessary. For copies of the specifications and forms of tender, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. Copies of the 
specifications may be seen by British makers at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. It will be observed that the time for the receipt 
of tenders in the last case will not permit of their being despatched 
by post, and this intimation will therefore only be of use to 
those firms having agents in Australia who can be instructed by 
cable. 


AvsTRIA-HuNGARY.—Tenders are invited by the municipal 
authorities of that place for the supply and erection of the 
machinery for an electric power plant with & capacity of 10,000 
kw. Tenders will be received up to September 30, at “ Budapest 
fóváros tanácsa Elnöki ügyossztályának, c/o Dr. János Buzáth, 
IV. Városhaz utcza 16, II. 1," Budapest, whence detailed par- 
ticulars may be obtained. 


AUSTRALIA.— Tenders will be received by the Deputy Post- 
master-General, Melbourne, up to October 3, for the supply of 
42 miles of paper-insulated lead-covered telephone cable 
(Schedule No. 568). A deposit of 5% on the first £1,000, and 
of 219, on the amount above that sum, is required with each 
tender. Local representation is necessary. For copies of the 
specification and form of tender, application should be made 
to the High Commissioner in Londoa for the Commonwealth 
of Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. A copy of the specification may be seen 
by British makers at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 


BnaziL.—The British Vice-Consul at Rio Grande do Sul 
(Mr. E. J. Wigg) reports that tenders are invited by the municipal 
authorities of Pelotas for a 40 years’ concession for the supply of 
electric power and light and the establishment and working 
of electric tramways in the town. Tenders will be received 
by Senhor Luiz M. da 5. Pennafiel, Secretario, Intendencia 
Municipal, Pelotas, up to 1 p.m. on November 14. A deposit 
of 5,000 milreis (about £330) is required with each tender, to 
be increased by the successful tenderer to 25,000 milreis (about 
£1,670). Further particulars (in Portuguese) may be seen by 
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MAJOR'S INSULATING VARNISHES 


RETAIN THEIR EFFICIENCY UNDER 
SEVERE WORKING CONDITIONS. 


Have a Talk with us about your Insulation Troubles at our Stand at 
the Electrical Exhibition, Olympia, next September and October. 


(STAND NO. 142). 


WE THINK WE CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPEE Manufacturers: MAJOR & CO., LIMITED, 
OFFER IS BEING MADE.  :: Macer 17 SCULCOATES, HULL 


FARADAY HOUSE. MULA 


ESTABLISHED 1889. 

(Proprietors : e Syndicate ectrical Engineers, -) YOUR NEXT ENO 
WILL BE APPRECIATED. 

F.CARSON & EVANS.. 


PHOTOMETRIC TESTS 


Tests of every kind of Electrical Machinery 
and Instrument, and all Apparatus and 
Materials used by the Electrical and Allied 
ndustries. 
Scale of fees will be sent on application to the 
Secretary. 
THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION. 
62-70, Southampton Row, London, W.C. 


Telebhone No.: Telee. Address: 
9999 Central. t Standardizing, London." 


FARADAY HOUSE. 


J FENCHURCH BUILDS* LON 


SEBON 


Bangor: The Council proposes the expenditure of £2,000 for 
extensions to electricity plant. 


Barnsley: The Corporation have received sanction for an 
expenditure of £16,000 on extensions to the electricity under- 
taking. 


BLAKE & INSULATING STAPLES 


Write for Samples and Prices. 


MOSSES & MITCHELL, 
Ohlewell Works, 122-124, GOLDEN LANE, E.O. 


Broxburn: The Secretary for Scotland has sanctioned the 
proposed expenditure for extension of electricity wgrks. 

Bingley: Publie baths for the Council. 

Blyth: New Council school for the Education Committee. 


Chester-le-Street : Extension of Union Offices for Board of 
Guardians. 


British contractors at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 


Rvussta.—Tenders are invited by the municipal authorities of 
Ssveran for the construction of an electric tramway and an 
electric lighting system. Tenders, for both undertakings Or 
for the lighting system only, will be received at '' Gorodskaya 
Uprava,” Ssysran, up to October 14. 


Chorlton-on-Medlock: School of Domestic Economy for 
Education Committee. 


Cleethorpes : Tenders will shortly be sought for supply of 
cables for main extensions. 


Darwen: The Corporation proposes an expenditure of £7,600 
for electric lighting purposes. - 


Clydebank : New public library for the Town Council. 

Coventry : Children’s Home for Board of Guardians. 

Darlington: Additions and extensions to Workhouse for 
Board of Guardians. 

Dulwich : New public baths for Camberwell Borough Council. 

Dover: New Council school for girls to cost £5,500 for 
Education Committee. 

Dudley: New Parochial Hall. 

Durham: New public hall for the Presbyterian body to cost 
£1,000. 

Edinburgh: Ice rink for Edinburgh Ice and Cold Storage 
Company, Ltd., at West Follcross. 


Freckleton: New bank premises for Manchester and Liverpool 
District Banking Corporation. 


TENDERS ACCEPTED. 


HOME. 


PosTyPrRIDD.—1,700 ampere-hour storage battery for the 
Urban District Council: The Tudor Accumulator Company, 
£2.240 133.; motor-driven booster and switchgear: The 
Lancashire Dynamo and Motor Company, Ltd., £503. 


STIRLING.—Supply and fixing of interpoles to dynamos at 
the Corporation Electricity Works: The British Electric Plant 
Company, Ltd., Alloa. 


Gerrard’s Cross: New bank premises for Messrs. Barclay & 
Company. 

Hackney : Nurses’ home and new lunacy wards in connection 
with the Homerton Infirmary for Board of Guardians. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 
Abersychan: New higher Elementary School for Monmouth- 
shire Education Committee. 
Accrington : New church (St. Andrew's) for Vicar and Church- 


wardens. 


Jarrow: New entertainment hall on site of Palace Theatre. 

Keighley: Extensiozs to public baths and provision of 
amphitheatre for specul:tors for Town Council. New Sunday 
School for the Weslevan body. 


Avonmouth: Extensions to goods sheds, etc., at Royal : l : 
E ' ' ) Kenmire: New Carnegie free library. 


Edward Dock, for Bristol Docks Committee. 
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Launceston: New generating station for Launceston and 
District Electric Supply Company, Ltd. 

Llandudno: An expenditure of £500 is proposed for extension 
of mains. 


Mutford: New Elementary School for East Suffolk County 
Council. i 


Penrith: New Grammar school; Messrs. Harrison & Ash, ` 


Newcastle-on-Tyne, architects. 


Perth : Infirmary for Board of Guardians to cost £36,190. 
Mr. J. Miller, Glasgow, architect. 


Port Glasgow: New bank premises for Union Bank of Scot” 
land, to cost £8,000. 


Redditch: New school for Worcestershire Education Com- 
mittee, to cost £6,425. Mr. A. V. Rowe, architect. 


Rochford: Nurses’ home for Board of Guardians. 


Rawtenstall: The Council propose an expenditure of £2,000 
for electric lighting purposes. 

Radcliffe: The Urban District Council proposes an ex- 
penditure of £410 for an automatic fire alarm system. 

Stockport : New police buildings for the Corporation to cost 
£25,000. 


ws In the course of an interesting letter in relation to the 
electrical industry, a North Country contractor writes: “I 
think it is only fair to say that within the past four months 
I have secured three important electric lighting contracts (two 
for schools) solely through the medium of your ‘ Openings for 
Trade’ column, which I regard as a very important feature of 
your excellent paper." 


COMPANY MEETINGS AND REPORTS. 


KALGOORLIE ELECTRIC TRAMWAYS. 


Mr. A. H. P. Stoneham, presiding at the meeting of the 
Kalgoorlie Electric Tramways, Ltd., on Tuesday, said that they 
had not a very good report to make for the past year. They were 
dependent upon the towns of Kalgoorlie and Boulder, who were in 
their turn dependent on the mining industry, which was not in 80 
flourishing a state as it was at the time of the inauguration of the 
company. Hecould not hold out a hope of any great improvement 
in the future. Itdepended upon the opening up of more mines or 
the making of fresh discoveries in the neighbourhood, and also 
to a certain extent upon the construction of the Transcontinental 
Railway, which might open up fresh districts, of which Kalgoorlie 
would be the centre. 


e 
PERTH ELECTRIC TRAMWAYS. 

Mr. A. H. P. Stoneham, presiding at the meeting of the 
Perth Electric Tramways, Ltd., on Tuesday, said that the 
returns for the current year up to August 25 were £10,300 ahead 
of those for the corresponding period of the previous year, in 
which year, however, there had been a strike of motormen and 
conductors, and £6,700 more than those of 1909. The people of 
Perth seemed to have decided that they would not allow the 
tramways to be any longer owned by private enterprise, and 
the Premier had recently stated his intention of supporting a 

roposal to nationalise the Perth tramways. The board considered 
it rather hard that just as they were beginning to obtain the 
reward of ten years’ work and expenditure, much of the latter 
being on extensions which for years had been unremunerative, 
and which were beginning to make profitable returns, they should 
be treated in that way. They had intimated to the Premier 
that they would not accept less than £500,000 for their under- 
taking, and that price they regarded as a very low one. 


NEW COMPANIES. 


SKELMORLIE ELECTRIC SuPPLY CoMPANY.—£10,000 in £10 
shares, No initial public issue. 


WEAVERHAM ELECTRICITY SUPPLY CoMPANY, LTp.—£5,000, in 
£5 shares. ‘To carry on the business of electrical engineers, 
electricians, manufacturers of and dealers in electrical apparatus, 
suppliers of electricity for light, heat or power, etc., in Weaverham 
and district. Minimum cash subscription, £2.500. The first 
directors (to number not less than three nor more than seven) 
are: J. W. Smith (chairman), W. H. Burgess, G. H. Dean, 
R. Howarth and R. N. Gandy. Qualification, £100. 


WHITFIELD FAN Company.—£2,000 (£1) (500 pref.). Electric, 
ventilating, and mechanical and heating engineers, manu- 
facturers of electric and belt-driven fans, etc. To acquire the 
business carried on at Dale-street, Shipley, Yorks, as the Whit- 
field Fan Company. Agreement with J. Whitfield. Private 
company. 


LEGAL INTELLIGENCE. 


Tramway Litigation. 


Two cases of importance to tramway managers have been 
heard before Lord Johnston in the Edinburgh Court of Session. 

In the first case Annie Fife sought £750 damages for personal 
accident against the Musselburgh and District Electric Light and 
Traction Company, Ltd. The plaintiff and her mother were 
waiting near Loretto-corner, Musselburgh, for a car proceeding 
to Portobello. A large crowd had gathered at the spot, and a 
car, alleged to be running at a dangerous speed into the waiting 
crowd, knocked her down, one of the wheels passing over her 
right foot, which had to be amputated. The Company denied 
liabihty, and pleaded contributory negligence. The rush of the 
crowd, they said, kmocked the girl down, and she, in struggling, 
stretched her foot across the line in front of the wheel. The 
action was settled by a payment of £100 and expenses. 

In the second case the Mayor, Aldermen, and Burgesses of 
East Ham sued the Empire Guarantee and Insurance Corporation, 
Ltd., Glasgow, for payment of £277 10s., £350, £127 17s. 3d., and 
£147 1s. By policy dated in April, 1909, the defenders, in 
consideration of a premium of £810 paid to them by the pursuers, 
agreed to indemnify the plaintiffs against all sums for which they 
should become legally liable for compensation and litigation 
expenses in respect inter alia, of accidental bodily injury to any 
person caused by any tramway car belonging to the pursuers 
while plying for public hire. The extent of the insurance was 
fixed by the policy for £2,000, and the policy was to run for 
twelve months from March, 1909. The first sum sued for was 
the amount of damages and expenses paid by the pursuers in 
respect of an accident to a child named Stringer, who was injured 
by one of the cars on March 9, 1910. On December 18, 1910, 
a jury at the High Court of Justice, London, awarded a man 
named Rowland £350, with costs, which amounted to £127 
l7s. 3d., in respect of injuries sustained by him through being 
struck by an overhead wire, which broke and fell upon him. 
These sums were paid to Rowland by the pursuers, and were the 
second and third sums of which payment was now asked. The 
fourth sum of £147 1s. was the amount of expenses incurred in 
defending the action. The defenders did not deny liability for 
the first sum, and put in a tender of the amount in full of the 
conclusions of the actions. With reference to the Rowland 
action, they maintained that they were not liable under their 
policy to indemnify the pursuers for the consequences of a 
defect in the pursuers' plant, such as the breaking of an overhead 
wire. They explained that their liability to make payment of 
these sums fell to be determined by arbitration. Lord Johnston 
was informed that the defenders were in liquidation and that 
the liquidator had intimated that he did not intend to take up 
the action. His Lordship, therefore, granted decree in terms of the 
remaining conclusions of the summons ana discharged the diet of 
proof. 


ALUMINIUM FOR SWITCHBOARDS. 


Attention is called in the German technical papers to 
the advantages of aluminium for bus-bars and similar 
uses. It is claimed that by its use the installation costs 
are lowered by at least one third. No soldering is wanted 
as the connections are made by binding screws. If alu- 
minium and copper have to be brought into contact the 
copper should be tinned and all contacts must be protected 
from damp by enamel varnish or some other effectual 
means. The tinning of the copper is, of course, to prevent 
contact galvanic action between it and the aluminium. 


Advices from Wellington, N.Z., state that Mr. Parry, 
the electrical expert whom the Government specially 
engaged in England to inaugurate its hydro-electric power 
scheme under the Act passed last session, believes the 
cheapest energy in the world can be produced in New 
Zealand. He made it clear that stable climatic conditions 
are an essential to success. “I have known," he said, 
* of many hydro-electrical schemes that have gone wrong 
for the need of storage. I have known of cases where vou 
could get half a million horse-power for nine months of the 
year, and only 50,000 for the other three. The important 
feature is storage. I do not know of any hydro-electric 
scheme that has not got into difficulties for this reason. 
You'may have a record over 12 years and 25 years, and then 
a drought comes.” l 


THE ELECTRICAL ENGINEER, SEPTEMBER 1, 


IOQII. 265 


Technical 


Classes. 


THE UNIVERSITY OF LIVERPOOL. 


SESSION 1911-12 COMMENCES ON TUESDAY, 
OCTOBER 3. 


FACULTY OF ENQGINEERING. 
Dean—J. WEMYSS ANDERSON, M.Exa., M.Inst.C.E. 


PROFESSORS AND LECTURERS: 

Professor—W. H. 
M Eng.. 

M.I.Mech. E., 


Harrison 
Watkinson. 
M.Inst.C. E., 
M.I. E. E. 

Lecturer in Strength of Ma- 
terials—W. Mason, M.Sc. 
Assoc. M.Inst.C. E. 

David Jardine Professor— E. W. 
Marchant, D.Sc., M.I. E. E. 
Lecturer in Municipal Electrical 
Engineering— Associate Pro- 
fessor A. Bromley Holmes, 
M. Eng., M.Inst.C. E.. M.I. E. E. 

Professor S. W. Perrott, M.A.I., 
M.lnst.C. E. 

Lecturer in Railway Engineer- 
ing— Associate Professor J. 
A. F. Aspinall, M.Eng., 
M.Inst.C. E. 

Lecturer in Municipal Engineer- 
ing— Associate Professor J. A. 
Brodie, M. Eng., M.Inst. C.F. 

Lecturer in Dock and Harbour 
Engineering— Associate Pro- 
fessor Anthony G. Lyster, 
M.Eng.. M.Inst.C. E. 

Lecturer in Engineering Geology 
—H. Lapworth, D.Sc., F.G.S., 
Assoc. M.Inst.C. E. 

Lecturer in Dock and Harbour 
Construction — T. R. Wilton, 
M.A., M.Inst.C. E. 

Professor W. 8. Abell, R.C.N.C. 
ret., M.Inst. N. A. 

Lecturer—J. Wemyss Anderson, 
M. Eng.. M.nst.C.E, MI. 
Mech. E. 

Professor F. S. Carey, M.A. 

Lyon Jones 
Wilberforce, M.A. 

Grant Professor—E. C. C. Baly, 
F.R.S. 


The courses of study in the faculty leading to the Ordinary 
degree of Bachelor of Engineering extend over at least 
three years. They are so arranged as to afford a general 
scientific training for those who intend, with or without 
graduating, to become engineers, naval architects, or 
architects and surveyors. 

Students who do not proceed to a University degree 
may take a course of not less than two years leading to 
a Certificate in Engineering. 

The Honours Schools enable students to specialise in 
some branch of the profession, and opportunities are 
afforded for post-graduate work and research. 

The special Prospectus of the Faculty may be obtained 
on application to the undersigned. 


P. HEBBLETHWAITE, M.A., 
Registrar. 


ENGINEERING .. 


ELECTRICAL ENGINEERING .. 


CIVIL ENGINEERING .. 


NAVAL ARCHITECTURE 


ENGINEERING DESIGN AND 


DRAWING 


MATHEMATICS 
Puysics 


INORGANIC CHEMISTRY 


NORTHAMPTON POLYTECNNIC INSTITUTE, 
ST. JOHN STREET, LONDON, E.C. 


Sxession 1911-12. 


MECHANICAL AND ELECTRICAL ENGINEERINC. 


FULL DAY COURSES in the Theory and Practice ^f the 
above subjects will commence on Monday, October 2, 1911. ahe 
Courses in Mechanical Engineering give a thorough grounding 
in Engineering work, and in the third and fourth vears include 
specialisation in various directions, such as Automobile and 
Acronautical Engineering. In Electrical Engineering with similar 
grounding the specialisation is in the direction either of Heavy 


. 


Electrical Engineering or of Telegraphy and Telephony, including ` 


Radio-Telegraphy. 


two summer 


Professor—L. R. | 


ENTRANCE EXAMINATIONS will be held on Wednesday 
and Thursday, September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
eriods of about six months each spent in com- 
mercial workshops. and extend over four years altogether; they 
also prepare for the degree of B.Sc., in Engineering at the 
University of London. Fees for either of these courses £15, or 


£1l per annum. 
TECHNICAL OPTICS. 

Full and partial day courses, practical and theoretical, in 
Technical Optics will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and aro well adapted to those seeking a career in this 
department of Applied Science. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 
subjects referred to above. 


Full particulars can be obtained on application at the office of 
the Polytechnic, or to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


City & Guilds Tochnical Collogo, Finsbury. 


(LEONARD STREET, CITY ROAD). 


A College for the scientific training of students who are 
preparing to become electrical or mechanical engineers, or 
chemists; and for engineering pupils who desire to supplement 
their practical training by a two years’ course of instruction 
in the principles of engineering science. The instruction is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 

The College does not prepare students to pass external 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
a period of two years, and those in Chemistry three years. 
There are arrangements also for three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 

PROFESSORS: 
ELECTRICAL ENGINEERING 


AND Puysics; Silvanus P. Thompson, D.Sc., 


F.R.S. (Principal of the 
College). 
MECHANICAL ENGINEERING 
AND MATHEMATICS : E. G. Coker, M.A., D.Sc., 


M.Inst. M. E. 
.. Raphael Meldola, D.Sc., F.R.S., 
F.I.C. 
City and Guilds of London Institute, 
Gresham College, 
Basinghall-street, E.C. 


CHEMISTRY as vs 


The Glasgew and West of Scotland Technical 
Colloge, Glasgow. 


SESSION 1911-12. 


The Diploma of the College is granted in the following Depart- 
ments :—Civil Engineering, Mechanical Engineering, Electrical 
Engineering, Mining, Naval Architecture, Chemistry, Metallurgy, 


. Mathematics and Physics, Building. Textile Manufacture. 


The Courses of Study for the Diploma usually extend over 
three sessions, The average fee per session is £12 128, Holders 


| of the Diploma arc eligible for the Degree of B.Sc. in Engineering 


of the University of Glasgow after attendance for at least one 
session upon prescribed University Classes. In conjunction with 
the Glasgow School of Art a Course for a Joint Diploma in 
Architecture has been arranged. 

New and well-equipped laboratories have been provided in 


| the Depart ments of Physics, Chemistry, Technical Chemistry, 


Dyeing, Metallurgy, Mechanics, Motive Power Engineering, 
Electrical Engineering. Mining, Textile Manufacture, Biology, 
Bacteriology and Navigation : facilities for research are afforded, 

The Preliminary Examination for candidates for the Diploma 
begins on September 18; names of candidates must be sent 
in not later than September l. Day Classes begin September 
26; Evening Classes, September 21. 

Calendar (price by post Is, 4d.) and Prospectuses (gratis) will 
be sent on application to the Director. 
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TECHNICAL CLASSES.— Continued. 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLEGE, NEWCASTLE-UPON-TYNE. 


PrincipaL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 

F. H. PRUEN, M.A., Secretary. 


Armstrong College, Newcastle-upon-Tyne. 


THE UNIVERSITY OF LEEDS. 


DEPARTMENTS OF ELECTRICAL, CIVIL, MECHANICAL 
AND MINING ENCINEERING, AND COAL CAS, FUEL 
AND METALLURCY. 


The work of these Departments is carried on in separate 
blocks] of buildings specially equipped for systematic 
instruction. Prospectus may be had free on application 
from the Registrar. 


THE NEXT SESSION BEGINS ON OCTOBER 3rd, 
on which day the ENTRANCE EXAMINATION will be 
held at 10 a.m. and 2 p.m. 


TECHNICAL BOOK DEPARTMENT. 


\LECTRIC LIGHT CABLES, AND THE DISTRIBUTION 
OF ELECTRICITY. By Stuart A. Russell, A. M.I.C. E.. 
M.I.E.E. Second Edition, revised. With 110 illustrations 
10s. 6d. (1269) 
RC LAMPS, ELECTRIC. By J. Zeidler and J. Lustgarten, 
M.Sc. Demy 8vo. Profusely illustrated. 5s. net. (611) 
HOTOMETRICAL MEASUREMENTS AND MANUAL 
FOR THE GENERAL PRACTICE OF PHOTOMETRY. 

with especial reference to the Photometry of Arc and incandescent 
Lamps. By Wilbur M. Stine, Ph.D. 7s. net. (542) 


TELEGRAPHY AND TELEPHONY. 


HE ELEMENTS OF TELEPHONY. By Arthur Crotch. 
Silver Medallist and Honoursman in Telegraphy and 
Honoursman in Telephony, City and Guilds of London 
Institute. (492 
AGNETISM AND ELECTRICITY FOR STUDENTS. 

By H. E. Hadley, B.Sc. 6s. (5113) 
RACTICAL EXERCISES IN MAGNETISM AND ELEC- 
TRICITY. By H. E. Hadley, B.Sc. 2s. 6d. (520) 
IRELESS TELEGRAPHY: Its Theory and Practice. By 
James Erskine- Murray, D.Sc., F. R. S. E., M.I.E. E. Third 
Edition, revised and enlarged. 400 pages, 190 illustrations. 
Demy 8vo, cloth. 10s. 6d. net. (31) 
IRELESS TELEPHONES AND HOW THEY WORK. 

By J. Erskine-Murray, D.Sc., F.R.S.E., etc. Second 
Edition, revised. 76 pages, with illustrations. Crown 8vo, cloth. 
ls. 6d. net. (313) 
ELEPHONES: Their Construction, Installation, . Wiring, 
Operation and Maintenance. By W. H. Radcliffe and H. 

C. Cushing. 180 pages, 125 illustrations. Foolscap 8vo, cloth. 
4s. 6d. net. (304) 
HE PRINCIPLES OF ELECTRIC WAVE TELEGRAPHY 
AND TELEPHONY. By J. A. Fleming. M.A., D.Sc., 
F.R.S. Second edition, revised, extended and fully illustrated ; 
pages 906. 28s. (0146) 
e deg By H. R. Van Deventer. A descrip- 
tion of Modern Telephone Appliances, produced to meet 

the demand for a new, practical work created by the great 
advance in recent years of the telephone industry. Carefully 
eompiled from different sources, each section being prepared 
under the supervision of an expert. Over 600 illustrations, 
pages 600 17s. (702). 
‘EALEMENTARY TELEGRAPHY. A Manual for Students 
4 By H. W. Pendry. Central Telegraph Office, London 
With 178 illustrations. 2s. 6d. net. (1739) 
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Special Notice 


to Advertisers. 


“The Electrical Engineer” has completed 


arrangements by which the services 


of a FIRM OF DESIGNERS OF 
HIGH REPUTE can be placed 
at the disposal of advertisers desir- 
ous of putting their announcements 
before the Trade in a manner at 


once Novel, Original, Artistic and 
Striking. 


e da e» 


This firm has designed and executed some 
of the most famous Posters, Show- 
cards and other Advertising 
devices ever seen in this Country, 
and has in its employ a staff of 
Artists who make a Speciality of 
Newspaper Advertising. 


e dw 8 


[n view of the forthcoming great Electrical 
Exhibition at Olympia, and the wide 
field which that occasion offers for 
Effective Advertising in these 
columns, the ELECTRICAL 
ENGINEER is prepared to quote 
Special Terms for these services for 
Occasional Announcements and to 
offer them Free of Charge for Senes 


Advertisements. 


e d eO 


Inquiries are solicited and should be 
addressed to the Manager, “ The 
Electrical Engineer,” 149, Fleet 
Street,. London, E.C. 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


A New Measuring Instrument. 

Messrs. Everett Edgcumbe & Company have decided 
to describe their new recorder by the title of Graphic, 
owing to the confusion which has often arisen in the past 
between, say, a “‘ watt-hour meter ° and a " recording 
watt-meter," in consequence of the latter expression being 
loosely applied to both instruments. By speaking of a 
*" Graphic " ammeter, watt-meter, etc., it is felt that all 
possible confusion will be obviated. As showing the very 
wide range of usefulness covered by these new instruments 
it is pointed out that they can be supplied for practically 
every purpose, including voltmeters and ammeters for 
continuous and alternating currents, watt-meters for 
continuous single-phase and polyphase circuits, whether 
balanced or unbalanced, speed and frequency indicators, 
pyrometers, pressure and vacuum gauges, and, in fact, 
for any and every purpose for which a “ Graphic " record 
may be required. Turning to the new instrument itself, 
special attention may be drawn to the exceptionally 
large glass window through which a long length of record 
can be clearly seen, and to the special spring fastening 
which affords an absolutely dust-tight joint, and yet 1s 
instantly opened with one hand. It is so arranged that 
a padlock or seal can be employed if thought desirable. 
Fig. 1 shows the in- 
ternal appearance of a 
moving coil (Graphic 
ammeter. Covering the 
permanent magnet and 
shielding it from stray 
magnetic fields is a 
detachabie hood which 
is seen as a “ ghost ” 
in the figure. À roll of 
chart is inserted be- 
tween spring centres 
above the clock, and 
passes down under two 
springs and a toothed 
guiding wheel in the 
centre. Under this 
latter hes the driving 
wheel of the clock mec- 
hanism. The arrange- 
ment 1s such that the 
chart cannot possiblv 
slip and the guiding is 
so perfect that all ten- 
dency to creep to one 
side or the other is 
avoided. Below the clock is a roller, on which the chart can 
be made to wind itself up, if required, asit is passed through 
the recorder. On the right hand side will be noticed the 
winding lever which, owing to the construction of the case, 
is thoroughly accessible and very conveniently placed. 
Below this lever are the change wheels whereby any desired 
paper speed can be provided. These wheels are readily 
accessible, so that any subsequent change in the chart 
speed can be carried out in a few moments, and without 
the necessity of returning the recorder to the factory. 
By means of a simple gear changing device two or more 
speeds can be provided on a single instrument so that the 
same recorder can be used for widelv different purposes. 
A special feature is made of a hinged pen arm, which can 
be instantly removed for cleaning or replacement bv 
merely pressing together two arms of a spring fork between 
the finger and thumb. It should be added that the surface 
of the chart over which the pen moves is perfectlv flat, 
in contradistinction to the curved surface provided in the 
case of drum and many other recorders. 


Automatic Time Switches. 


We illustrate on this page two new tvpes of automatic 
time switches which have just been introduced by Messrs. 
William Geipel & Company, of Vulean Works, St. Thomas- 
street, London, S.E. These are the “ Arbiter " type,:for 


Fia. 1. 


Shown, 


motor and 
heating cir- 
cuits (auto- 
matic switch- 
ing off) and 
the “ Opus " 
type for street 
and interior 
lighting cir- 
cuits (auto- 
matic switch- 
ing on and off). 
Fig. 1 shows 
the interior of 
the large model 
“Arbiter,” 
which,as 
in- 
cludes an oil 
immersed 
tubular con- 
tact quick 
break switch with sparking tips, operating handle, and 35-day 
clockwork. An adjustable timing system is provided, consist- 
ing of arotating dial engraved with the hours six tosix on 
either half for night and day timing, day hours being white, 
night hours black. Behind the dial will be found a number 
of segmental movable discs, which can be set at will to 
the restricted period of time required. A roller lever 
rests on the periphery of these discs, and when the time 
required for switching off arrives, the projections on the 
discs lift the roller on to the higher periphery, and the 
switch automatically breaks circuit, after this it is im- 
possible to obtain current until the dises allow the roller 
to fall again on to the lower periphery. Setting the time is 
very simply effected. To switch on, the handle is turned 
clockwise to the right until the clutch engages, when the 
word '* On,” cast on the handle, will be seen on top. To 
switch off, the handle is pulled outwards in the direction 
of its axle. A red indicator appears at the small glass 
window when the switch is on, and disappears when the 
switch is off. The design is both “ fool and fraud-proof," 
and is such as to render it impossible to obtain current 
during restricted hours. The whole apparatus 1s enclosed 
in a cast-iron dust-proof case, with provision for sealing 
both the switch and the clock. Fig. 2 shows the interior of 
the small model, which includes a quick-break switch 
of the knife pattern and 16-day clock. The interior of the 
small model of the " Opus" type is shown in Fig. 3. 
The “ Arbiter” type is arranged for switching on 
by hand and for switching off automatically. It is 
particularlv suited for use where the restricted hour svstem 
is adopted, whilst it has obviously many other uses where 
it 1s desired that the circuit should be closed by hand and 
opened automatically. The " Opus" type is arranged 
to switch on as well as off automatically, and is suited for 
such purposes as the lighting of streets and large buildings, 
sign lighting, stair and corridor lighting, etc. The small 
tvpe can be arranged for various functions. These switches 
have had a thorough trial and have proved most reliable 
in practical every-day use. 


Fic. 1. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer.” 


Ships and Submerged Structures. 


14181.—1910. J. E. James, 1, Acresfield, Bolton. In order to 
protect ship’s bottoms and submerged metal structures 
from barnacles, electrode or current discharge points carried 
by insulating devices in the form of screw plugs are fixed in 
the plates of the vessel. There electrodes discharge high 
tension induced current into the water area surrounding 
the vessel and this current destroys barnacles and such 
low forms of life. 


Contact Breakers. 


19525.—1910. B. Brooxs, Criterion Works, Great Charles- 
street, Birmingham. In order that the contact breaker may 
be easily removed from the magneto electric machine in 
which it is used so as to facilitate cleaning, repairing and 
replacing, the operating parts of the contact breaker arc 
mounted upon a carrier bar which may be slid into a sheath 
carried by the contact breaker casing so as to laterally cross 
the interior of the casing. 


Magneto Electric Current Generator. 


28177.—1910. A. P. Justin, 78, Rue du Chemin-Vert, Paris. 
The excitation in this generator for producing regulated 
continuous current is produced as a whole by permanent 
magnets, of which the body of the generator is wholly com- 
posed, and by two coils, one of which is connected by n. 
shunt circuit bet ween two points of the commutator and the 
other in series in the principal circuit and which act in 
Opposition to one another. 


Electrie Lighting. 


28724.—1910. FRANKENBURG & Sons, LTD., Greengate, Salford. 
This method of supplying current to charge an accumulator 
for feeding a low voltage circuit consists in introducing a 
change over switch into a high voltage circuit and con- 
necting the accumulator to terminals on the switch so that 
the accumulator can be cut out from the high voltage 
circuit when charged, but continues to feed the low voltage 
circuit. 


Electricity Motor Meters. 


10816.—1910. CHAMBERLAIN & HookuaM, LTD., New Bartho- 
lomew-street, Birmingham. A seal ‘is placed below the 
surface level of the mercurv to prevent the ingress of air to 
the space surrounding the armature in the mercury chamber. 


8031.—- 1910. GENERAL Evectric Company, Schenectady, 
U.S.A. In order to produce a metallic tungsten in the form 
of c relatively coarse powder a fused quartz tube is packed 
with pure tungstie oxide. The oxide is reduced by heating 
the tube to from 1,100 to 1,400 C., for &bout five hours, 
during which time pure dry hydrogen is passed through it, 


Wireless Signals. 


16360.—1910. Da. Luri CEREBOTANI, Munich. This pocket 
telegraph for wireless signals has an clectromagnet which 
controls an armature for operating a ratchet wheel connected 
with the printing mechanism. A coherer closes the circuit 
of the electromagnet through relays. The circuit is opened 
when the armature of the electromagnet operates. À tapper 

l fixed to the armature decoheres the coherer when the contact 

i is opened ar.d all the circuits broken. 


Trolley Poles. 


17690.—1910. R. Asuwortn, Rochdale. The end of the trolley 
guide rope is held in a bracket, the opening of which is 
covered by a flexible rubber piece. The rope is thus 
prevented from swaying and causing annoyance or damage. 


Electric Heaters. 


18136.— 1910. VEn1TYS, LTD.. Covent Garden, W.C. The heating 
element consists of a flat metal plate and two insulating 
hers with bifureate edges over which the resistance is wound. 
Tne plate has projections which support the bars, ard cut 
away middle portions to enable the air to freely circulate 
through the heater. 


Raising and Lowering Arc Lamps. 


18217.—1910. J. SmTEvENSON, Railway Appliance Works, 
Cathcart, N.B. A simple system of rods and pulleys enables 
the lamp to be automatically removed from its frame ard 
lowered hy wirding a rope. 


Protecting Trolley Wires. 


23536.—1910. H. DupckoN, 68, Chain-walk, Lozells-road. 
Birmingham. In order to protect the suspensory ears and 
trolley wires from wear owing to arcing a flexible wire is 
attached to, and electrically connected with, the wires and 
ears at that part where the wear is likely to occur. Passing 
colleetors make contact with the auxiliary wire without 
interfering with the ordinary contact between the wire and 

ear. 


Electric Heaters. 


26836.—1910. M. B. FieLD & FEnRRaNTI, Hollinwood, Lancs. 
The heater has a slotted hot plate and a resistance winding 
insulated from the plate. The heat is generated by the 
winding and supplied to the plate. 


Controlling Electrically Operated Driving Systems. 


29727.—1910. Crompron & Company, Chelmsford. The brake 
is normally on ard is pulled off by a motor of the direct 
current type when its armature is traversed by the working 
current in the direction which the same flows during winding. 
The field of the motor is excited from the same source of 
excitation as the generator. 


Relay for Undulatory Currents. 


2111.—1911. E. Reisz, Vienna XIX. An ionizer controlled by 
the variations of current to be reinforced is used to effect an 
clteration in the electric conductivity of a gas. This altera- 
tion produces reinforced variations of curreat of like fre- 
quercy and wave form between the electrodes of a special 
circuit. 


Mounting Filaments. 


2028.—1911. GENERAL ELECTRIC CoMPANY, Schenectady, 
U.S.A. The filament is so arranged that a length extending 
between two supports of similar leagth in different groups 
lies at the intersection of the planes containing two adjacent 
lengths and is joined diagoaally with such lengths. 


Sparking Plug. 


3859.—1911. L. A. MazELLIER, Sainte Pierre le Moutier, Franc». 
The internal insulating piece through which the central 
electrode passes is tubular in shape and has an internal 
shoulder to receive the pressure of the electrode. Anexternal 
shoulder bears against an internal shoulder on the metal 
ease. Only the middle of the insulation piece is gripped; the 
ends are left free. 


" Accumulator Boxes. 


4524.—1911. G. E. B. PRITCHETT, 58, Victoria-street, S.W. 
Two plates, with a shallow space between them, are 
erra aged above the electrolyte. ‘Ihe upper plate may form 
a lid for the box. The lower plate is abnormally thick. 


Resistances for Lighting and Heating Devices. 


5521.—1911. W. SUMNER, 31, Moira-street, Liverpool The 
resistance pad is made from asbestos and is impregnated 
with a mixture of powdered plumbago. The asbestos is 
spun into yarn and wound upon a core wire to form a strand 
and the strand is coiled to form a pad. 


Ventilation of Dynamo Electric Machine. 


8392,—1911.  SrkMENS Bros. Dynamo, Ltp., Westminster, 
S.W. Taree fans are mounted on the rotor. The first forces 
air through the stator air ducts, the second draws air 
through the rotor air ducts, and the third draws air through 
the air gap. 


Non-Interchangeable Electric Fuses. 


10113.—1911. SIEMENS NCHUCKERTWERKE, G.m.b.H., Berlin. 
In this non-interchangeable system the fuses for different 
voltages have their screw threaded parts displaced relatively 
to each other by an amount equal to or greater than the 
length of the serew threaded parts. 
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Trafic Returns per Increase or Miles of 
week. decrease, | track open. 
Line. EE Ones ni Sasa an a Um Cr EN 
Ending) 1011-12.) 1910-11.) Week. | Current | 1911. | 1910. 
year. | 
£ £ | 
herdeen Co tlon....-.+-+-jAUg. 28 M-1,832 | 9274 | 27% 
AS tania €*99*9*979*99*99*9*9* ug. 29 ammo | > 8 
Rirkenhead Corporation...» Aug. 73 |+ 907, | 24-089) 24-089 
ham Corporation... .. ..|Aug. 1,798 23,563) 60:792! 58:52 
elec Corporation....-.+++- Aug. 302 |-+4 2,392 | 14:62 — 
l k l Co ration. “ee eeee LI ommo — cud» — - 
Blackpool- Fleetwood Trams.. ..|Aug. 83 | 919 — iin 
Corporation . . . . .« «« «| Aug. 53 4-4186 | 42 | 42 
cene sss Co eoees AUE 20 |— 1,818 30 21:95 
rporat ion . TTTTTTT Aug. 133 |. 8,201 | 100 54-81 
bee OM Dorsten . — (OO [Aug 128 (41,694 | 9*5 — 
Rristol Tramway Company... . .|Aug. -- 1,422 — | 87 57 
Burnley Corporation... .. [Aug 185 — | 22 20 
Corporation. ..... eee Aug. 31 558 6f el 
Cardi a ae oS 624» q4A b . 4 609 |. 4,977 | 17°35 | 17°35 
Cc le Tramw Company.... -— -= = — at 
Central London Railway ie ee [AUg. 998 |— 7,321 | 6:32 | 6:32 
City snd South London Rallway|Aug 148 |— 496 | :96 | 7-26 
. T. and L. Company....|Aug 42 |f- 481 | 989 | 989 
Cork. Uorperntion quM net e 92 .4-3,353 | 113) — 
Darwen Corporation. . "t^ t n — - 89 — 7:23 7°23 
Dover Corporation ...--+-++++- Aug 32 4 860 | 7 ; 
ucan Electric Ry...|Aug 8 |— 23| 7 7 
Deinde) Daun eg. 1 |+ 10,153, 54% | 541 
Tram July 28 |-— 83 28 Ba 
wa ""*""""'* LI 
Dundee a Corporation. seese. +» AUG. 16 |4-1,206 | 14 14 
Aug. 1,780 |4- 14,177| 196 1951 
Glasgow Corporation... .. «^98 ad 14, 19 
Gloucester Corporation....-.--- | 15 
Halifax Corporation ......----- Aug. 624 -- 4,981 53171) 87 
erafield Corpo SENE ug. 300 |4-4,324 29 284 
apamama a — sss s s o AUS. 72 m 2,950 29 26 
Corporation... .. .. | AU£- 5 506 | 10 10} 
nd secon Seapine FSS 2 125 4 4 
—— ru = —— Ew 71 7 
uu A Un d ae AE A „ . |Aug. + 415 1,693 39 se! 
vee Aus + 704 + 11,584, 108 | 108 
proceed amre t ea [Ma ee UT ee 388r foe 
verpool Corporation .........|AUg- — 246 4-13,329 116 | 10 
pieis Overhead Railway... . |AUS- [— 231 | 55 «#65 | 9-40 
PES eil........| Aug |+ 534 59,040 1414 | 136 
em t sern Aa an NE: July l} 1,208 | — 21:25 | 21:25 
Lowestoft Corporation .......-- Aug i 82 -y 584 TIS 
tone Corporatio Mar. Eo n 4€ | 
— r laem eia ..|Aug. M 1,339 1-348845 183 | 183 
etropolitan District Railway. .|AUs- M- 104 4-3,7319 94 24 
m — Railway.....-- Aes Aug. = 425 |— 2,892 944 | 24 
N Corporation..........-.|Aug. + 65 | 856 21 ?1 
Neecastie on Tyne Corporation. Aug. + ^43 + 6,576 | 6o | 59% 
ewport (Mon.) Corporation... .|Aug — 161 | 773 144 14} 
Oldham f, mma T va oaa [AME M- 227 -+ 2,543 364 | 36 
mouth Corporation .......j|April + 6 |—1,240 15h 28 
Rae nen” p unidas. April + 13 4- 17 13 13 
dale tion..........|Aug. | 522 3,709 27 | 20-98 
-prre 0 TTTTTTE Aug. T a) T 1,401 12 9:39 
Salford ation............|AUg. vi. . 78) + 5,931 78 741 
Tramways ..../April — — SN es 
Meld Corporation ..........|Aug. + 225 +9,672 40 40 
ru enn Corporation. .....|Aug. + 190 + 3,372 18 18 
Southend-on-Sea Corporation... Aug. — 273 M-1,489 — - 
porci aa — | =- — 25 25 
Sunderland Corporation........ Aug. + 4! +3,128 20 20 
Swindon Corporation cake wawe nate c4 18 -- 408 — — 
Tramwa *""*"****r***s FE X3 | F2. pasg 8-41 —— 
w 2 Senscmntion........ ..|Aug. 26 1,130 1,023 + 107 + 3,983 12-68 | 12°45 
Warrington Corporation........|/Aug- 24 389 | 385 4 223 90$ 9°656 
West Ham Corporation......... Mar 23 2,445 2,250 196 is — 27:8 278 
Wolverhampton Corporation... Aug. 23 98A 917 + 99 41,41 2 — 
| 
ge ee ere | 
a Train Miles. 


‘lotal Passengers | Car miles 
Ending receipts. carried. — | run. 
£ 
May 31| 71,920 | 17,517,304 | 1,666,119 
Mar H 56,713 | 12,544 501 | 1,207,761 
Mar, 25 68,367 | 10,310,965 | 1,041,021 
Dec. 31| 36,210 2 939,144 592,312 
Mar. 31| 121,707 | 27,018,149 | 2,641,292 
4, 31| 89,695 | 14,686,368 | 1,782,706 
» 81, 49,124 | 10,708,184 | 1,126,076 
Dec. 31| 308,615 | 47,454,560 | 5,914,713 
Mar. 31| 65,295 | 12,911,113 | 1,263,118 
» 81] 15,268 3,131,172 | 432,911 
»  81/ 109,979 | 25,058,146 | 2,497,169 
| 
Dec. 31| 350,150 | 41,898,373 1,456,780 
Dec 31| 25,497 5,704,071 899,173 
Mar. 31| 85,806 | 19,476,576 269,500 
», 31| 13,809 2,557,654 245,584 
„ 31| 11,508 2,697,672 316,754 
Dec 31| 7,472 449,077 | 146,081 
| | 
May 15| 62,328 | 16,843,900 | 1,822,894 
Mar. 31| 53,287 | 16,059,912 | 1,303,753 
May 31|893,591 | 292,730,571 | 20,974,016 
Mar. 31| 92,609 | 17,067,856 | 1,909, 97 
„ 31| 96,185 | 19,001,660 | 2,058,663 
», 91,128,722 | 80,064,254 | 3,022,844 
» 31| 25,928 6,385,466 634,446 
» oh 1214 1,968,850 198,415 
May 15| 14,993 4,874,199 459,066 
Dec. 31| 68,689 | 13,755,329 | 2,272,765 
Mar. 31,357,010 | 78,385,015 | 8,152,990 
Dec. 31| 582,276 | 125,507,283 | 12,235,408 
June 30| 79,004 | 11,171,515 | 1,106,386 
| Mar. 31/1,891,035| 418,317,377 39,545,512 
| Sept. 30) 10,896| 2,977,916 | 329,958 
| 
Mar 1| 810,094 165,800,077 | 17,367,200 
Dec. i 718,089 | 102,849,458 | — 
Mar. 31| 7,576 | 2,118,878 | — 203,708 
» 31| 206,130 | 45,335,207 | 4,437,639 | 
" 81 35.146 8,452,562 | 895,238 
„ 25) 97,842 | 19,125,202 | 1,893,777 | 
| Mar. 31,102,978 | 23,053,717 | 2,291,767 | 
» 31 32,506 | 7,834,575 909,439 
| | 
„ 31| 63,000 | 11,360,871 | 1,402,532 | 
» 381) 33,818 6,960,178 722,393 
Mar. 31| 244,065 45,771,611 | 5, 486,150 
E ra | — m | 
Mar. 25 316,739 | 84,500,331 | 7,618,883 
» 25 52,647 | 10,121,887 | 1,157,451 
Mar. 31 52,004 | 9,155,172 | 1,335,911 
-— 59,889 | 14,541,672 | 1,451,906 
Dec. 31, 15,065 2,880,420 353,297 
Mar. 31 49,835 9,990,053 1,059,629 
„ 31 20,169 | 5,200,980 435,774 
Mar. 31 127,066 | 36,846,649 | 2,007,805 
» 91 44,482 9,440,369 975,714 


| 
| 
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————— ———— | Cost 
r 
Reveipte per rar 
Pas Car | Mile ot mik. 
enger. mile. | track. 
——- — | 
95 1102 | 4,940 | 6-98 
f 
| 1089/1113 | 2,315 | 6:74 
127 |1260 | 3,915 | - 36 
1-08 |11-05 | 2,897 | 6-658 
1-46 12-07 | 3,065 | 7-76 
"P m. x. 
1101/10464 | 2,557 2 
121 [12-41 | 6,067 |789 
1:07 | 7-75 | 1,416 | 641 
— 1067 | — E 
2-01 alisa $0-27a 
1.07 | 680 | 2578 | — 
1-057, 9-07.| 4/428 = 
1:20 |13-68 | 1/029 | 9-40 
98 | 878 | '— id 
49 1227 1,007 | 8:38 
87 |1r30| — | 7-98 
‘78 | 9-81 | 8,750 | 7°57 
96 (10-22 | 4,706 | 6°75 
1:30 |11:04 | 2,456 — 
1-22 11:21 | 3,375 | 6:31 
I |1022 | '— | 604 
87 | 9-58 | 2,068 | 6:42 
91 |79 |1803 | 7-04 
‘711, 78388 | 1,856 | 626 
108 10:41 | 3,311. | 6-42 
11061142 | 5,090 | 7-956 
| 106 |11:48 — | 642 
(107 | 7-9 | 2179 | 682 
| | 
— nmm — | — 
116 1119 | 4,667 | 717 
148. | — = | = 
- | 8-93 = € 
L09 1116 | 8,421 |. — 
*99 | 9-49 | 2,425 — 
115 |19:399 | 2,653 | 8'817 
1:10 10-15 — ~- 
'96 | 8-28 | 4,183 | 698 
1:31 10:774 | — = 
— |1106 | — — 
1-25 |1067 | $186 | — 
-900 | 9-978) 4,144 — 
1:25 |1133 | — _ | 7°30 
L34 | 9-342 1,830 | 4°76 
| 
97 | 973 | 2944 | — 
1:440 | 1023| — = 
1:19 1128 | 3,971 — 
*01510:9039 | 2,064 | &'291 
*80110:21 | 4,518. 722 
— 10:929 2190 '6.509 
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NOTES. 


WR the announcement that the Board of Agriculture 
have adopted the scheme formulated by the Develop- 
ment Commissioners, under which £50,000 per annum will 
be spent on agricultural research and experiment, comes 
definite confirmation of the statement published in these 
columns in March last that a substantial sum will he 
. set aside for experiments in connection with the use of 
electricity in scientific agriculture. It is stated that Bristol 
Universitv, where Dr. J. H. Priestley has done so much 
valuable work in this connection, is likely to receive a 
substantial grant for the continuation of these experiments 
and also that arrangements may be made for extending 
the work accomplished by Mr. J. E. Newman, of Evesham, 
and by Sir Oliver Lodge and Mr. Lionel! Lodge. It is also 
regarded as extremely probable that some practical efforts 
will be made to test the efficiency of electricity in promoting 
the growth of hops: The experimental work so far accom- 
plished has taken three forms—the electrification of the 
soil, the stimulation of growth by means of arc lamps 
suspended over definite areas, and the use of a network 
of aerial wires. Of these the last named has yielded the 
best results, although the screened arc has been found 
in the Cornell University experiments to accelerate the 
growth of lettuces by fifty per cent., and of radishes by thirty 
per cent. In England the aerial wire treatment has ac- 
celerated by about thirty per cent. the growth of beet, 
strawberries, lettuces, radishes and tomatoes, and this 
acceleration has been accompanied by a greatly improved 
flavour. In London Mr. C. Orme Bastian, of ‘‘ Quartzalite 
heater" fame, has been trying the effect of his quartz 
mercury vapour lamp, which he has found not only 
stimulates growth, but completely eliminates blight. 


8 London County Council has under consideration 
a regulation providing that electric wires in all 
buildings where hotel or sleeping accommodation is offered 
to the public shall be encased in steel tubing throughout, 
the theory being that “‘ several of the recent big fires in 
the metropolis were caused by badly insulated electric 
wires." There is absolutely no evidence to support this 
theory except the mischievous and wholly unwarrantable 
“ fused wire" paragraphs which find their way into the 
lay press whenever a fire occurs of which the origin is 
not immediately patent. Nearly a score of times within 
the past six months this “fused wire ” fiction has been 
exploded in these columns, the last occasion being as 
recent as a week ago, when it was shown, in the case of a 
fire in Soho, that not only was there no truth in the report 
that the outbreak was caused by a fused wire, but that 
there was not even an electric bell wire in the premises. 


RITING to the “Times” onthe subject of the 
powers proposed to be given by the Government 

to railway companies to increase their rates to compensate 
for the higher wages to be paid to their employees, 
“ Economist " puts forward a new basis for railway and 
tramway fares. Already, he says, passenger traffic barely 
pays its cost price on many routes. The observations 
contained in a recent article on the revenue of electric 
traction apply with almost equal force to steam railway 
traffic. The price of travel is too low. “ In both cases the 
calculation of fares is based on the penny, which 1s a mueh 
depreciated coin. The lower purchasing power of the 
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penny in ru all other markets except the travel market 
justifies a claim for reconsideration of this unit. Is it not, 
therefore, worth while," asks the writer, ^to discuss 
whether, as payment in full from a sympathetic public 
for improved conditions of railway labour, the Government 
should mint a nickel coin worth one-tenth of a shilling, 
perhaps to be called a ‘ tenth,’ which should take the place 
of the penny as the mileage rate? For tramways this 
coin would on nearly every system be certainly adopted 
as a universal fare, and would encourage long distance 
traffic." It would be interesting to learn the views of 
tramway managers on this subject. 
UITE a respectable number of electric supply under- 
takings have, it is announced, given their support to 
Sir Charles Macara's proposal for the establishment of 
on Industrial Court in order to prevent strikes. This 
Court, it is suggested, would deal with deadlocks only in 
labour disputes, and would come into operation before 
either a strike or a lock-out was begun. The work of 
existing employers' and workmen's organisations and of 
conciliation boards would not be interfered with in the 
least. The presentation of matters in dispute to this 
Couft, whose constitution would demonstrate its im- 
partiality, would be of an entirely voluntary, character, 
and the decision of the Court would not prevent the 
workmen from exercising their right to strike or the 
employers to lock-out. The Court would rely for the accep- 
tation of its decisions entirely upon the moral eff2ct which 
its composition and working would undoubtedly create. 
A memorial in support of the scheme has already received 
many hundreds of signatures, but more are needed, and 
Sir Charles Macara will be glad to send copies of the 
document if application is made to him at 33, York-street. 
Manchester. 


q 85 first of what promises to be an extremely interesting 

and valuable series of articles on '' The Electric 
Locomotive,” by Mr. Theodore Rich, appears in the 
September number of the “ Railway Magazine. Mr. 
Rich points out that since in this country the public see 
comparatively few electric locomotives there is, even 
among railway men, a tendency to assume that the position 
of steam in the field of heavy haulage remains unassailed. 
That assumption the writer proceeds to dissipate, setting 
out with a concise statement of the disadvantages of the 
multiple unit system and of the advantages of the electric 
locomotive. He then discusses the three types of these 
locomotives now in use. Of these, the first and earliest utilises 
a direct drive, the motors being placed direct on the axles, 
either with the motor armature built up solid with the 
axle or with the axle passing through a hollow armature 
spindle connection between axle and spindle being made 
by some form of elastic coupling. In the second type the 
motor drives through gearing on to the axle, the gear 
being usually single, and consisting of a gear wheel and 
pinion; while in the third type the motor drives through 
the agency of cranks and connecting rods or the motor 
first drives a countershaft through gearing, and the counter- 
shaft is connected to the driving wheels through cranks, 
connecting rods and coupling rods. 


HE recent discussion on education and training 
organized by the Institution of Civil Engineers 
has found a vigorous echo—almost louder than the original 
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voice—at the meeting of the British Association. + The 
“blight of the degree system," and the “ curse of examina- 
tions," came in for a large share of attention, and, curiously 
enough, the attacking force, led by Sir William Ramsay, 
had it practically all its own way, only Principal Griffiths, 
of the University of Wales, rising to defend this much- 
battered scholastic fortress. Sir William Ramsay roundly 
declared that in our hundred or more understaffed 
institutions of University rank the training given *'is 
not for captains of industry but for workmen and foremen," 
while to induce scholars to enter these institutions “ they 
are bribed by scholarships, a form of pauperization prac- 
tically unknown in every country but our own; and to 
crown the edifice, we test results by examinations of a 
kind not adapted to gauge originality and character 
(i£, indeed, these can ever be tested by examination), 
instead of, as on the Continent and in America, trusting 
the teachers to form an honest estimate of the capacity 
and ability of each student, and awarding honours accord- 
ingly.” Mr. P. J. Hartog, speaking from the point of view 
of Academic Registrar in the University of London, was 
only a little less severe. In secondary schools and Univer- 
sities examinations, he said, multiply incessantly. “* One 
gets involved in the machinery and feels hopeless,” a 
young University teacher wrote to him recently. ‘ The 
whole tendency," says Mr. Hartog, “ is for higher examina- 
tions to increase. Is it not then of the first importance 
that we should see what the present examinations do 
really test, what kind of examinations shall be utterly 
rejected and cast out, what are capable of improvement, 
and how they may be improved?” If Mr. Hartog did not 
demand, out and out, the abolition of examinations, it is 
clear that he is in favour of a reform hardly less radical, 
while the other speakers who took part in the discussion 
made it clear that the agitation against the examination 
system which has been in progress for something like a 
quarter of a century is coming rapidly to a head. Mr. 
Hartog would have the whole question referred to a 
Royal Commission, but it seems to us that the real remedy 
must be found in united action on the part of the Univer- 
sities themselves. It is pretty well agreed to-day that the 
examination system strangles education in the true 
sense by putting a huge premium on the crammer. 


— — —— 


Four months ago the Dean of the Faculty of Electrical 
Engineering in the University of London made an onslaught 
on the examination system, which was, in its way, even 
more severe, because more specific, than that of Sir William 
Ramsay. Instead of the living work of test and experiment 
to gain the data for projected undertakings. or to certify 
those completed, the student, said Professor Fleming, 
is crushed out'of all possibility of producing original results 
by the bondage of the degree examination, and penned in 
by a system which is absolutely fatal to the acquirement 
or creation of those abilities which are the very essence of 
practical achievement. The result of this system, said Dr. 
Fleming, was that to-day a candidate cold obtain a degree 
of B.Sc. in Engineering in the University of London 
without possessing one single scrap of information on the 
subject of electric traction, the electric transmission of 
power, the construction and uses of various types of 
electric dynamos and motors, electric lighting or heating, 
electric furnaces, or electro-metallurgy. “Such a pos- 
sibility,” he declared, **is nothing short of a scandal, and 
calls loudly for remedy." The subject is a very vital one 
for the electrical engineering profession, and the time 
seems ripe for a congress of University principals on the 
lines of the recent conference convened by the Institution 
of Civil Engineers. If some form of unity or co-operation 
could be arrived at between the Universities and Colleges 
we should have at any rate a basis on which to work. At 


present there is no such co-operation, but Dr. Fleming's | 


indictment, the Civil Engineers conference, and the 
discussion at the meeting of the British Association, to 
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phatically the imperative need for a common understanding 
(and to that extent have cleared the air) that such a 
congress should not be difficult of attainment. 


WP are asked by the Organizing Manager of the 

Olympia Electrical Exhibition to say that he will 
be happy to send any contractors pictorial posters of the 
Exhibition, on hearing from them, and on consideration 
of their exhibiting these bills in their windows, they will 
be entitled to two complimentary tickets to the Exhibition. 
The greater the public attendance at the Exhibition, the 
more the industry will benefit generally, and it is, therefore, 
hoped that all contractors will assist as much as possible in 
giving the Exhibition full publicity. 


HERE is a reproduction of one of the latest Publicity 
pictures issued by our 


active and resourceful 


friends of [the Electrice Supply Publicity Committee. 
It speaks for itself. 


WATER STERILIZATION BY THE ULTRA 
VIOLET RAYS. 


Herren Grimm & Wedert report that with a quartz lamp 
with a double quartz bulb for burning under water an 
illuminated thread 6cm and giving a light of 1,£00 Hefner 
candles, they sterilised 120 gallons of comparatively pure 
water per hour, and 100 gallons of water full of bacteria. 
As might be expected the action 1s only satisfactory with 
clear colourless water as only such water can be thoroughly 
penetrated by the rays. Yellow peat water for example 
is practically left quite impurified by the ultra violet rays. 
The following is the estimate of cost for 50,000 hours work :— 
Quartz lamp, £10; Resistance, £2 5s. ; new burners £125 ; 
current, £220; sundries, £2 18s. This gives a total of nearly 
£360 for sterilising five million gallons, or at the rate of sixty 
gallons for a penny. The cost can be greatly reduced by 
stopping a little short of complete sterilisation. It is said 
that 180 gallons can be brought to 99°, of full sterilisation 
for a penny. Even then the process costs twice as much 


as the zone treatment, and that again five times as much 


say nothing of other conferences, have shown so em- | as sand filteration. 


The outstanding features of the eighty-first annual 
meeting of the British Association, which has just come to 
an end, were the Presidential Address of Sir William 
Ramsay and Bishop Welldon's Educational Review. The 
former was printed almost in full, in our last issue. From 
the latter we venture to make one brief extract: “the 
connection between the elementary school and the 
university or the technical school should be made complete. 
At present the elementary school provides education for 
children up to their fifteenth year. The university or the 
technical school does not admit pupils under sixteen years. 
But education, when it is once broken, is hard to resume. 


| 
| 


| 


The educational system, if it is to be efficacious, must be | 


continuous.” For the rest, if it cannot be said that any | 


of the papers were of an epoch-making character, there is 
no doubt that a fairlv high level of general interest was 
reached. In point of attendance, however, there was a 
marked falling off. 


The Electrical Side of the 
Meeting. 
ABSTRACTS OF NOTABLE PAPERS. 


We give herewith abstracts of the most noteworthy papers 
read in relation to the applications of clectzicitv. 


THE SINGLE-PHASE REPULSION MOTOR. 
{By Tuomas F. Watt, M.Se., M.Eng., A.M.Inst.C.E. 


The single-phase repulsion motor partakes partly of the 
nature of a transformer and partly of the nature of a 
synchronous machine, and this dual effect gives rise to 
certain difficulties of treatment which are further cempli- 
cated by the fact that the flux distribution in the air gap 
is not sinusoidal. : 

In the first part of the paper expressions were deduced 
for the following quantities (the flux distribution in the air 
yap being taken as triangular or trapezoidal as the case 
may be) :— 

| The E.M.F. induced in the stator winding due to an 
alternating current in that winding. 

2. The E.M.F. induced in the rotor winding due to an 
alternating current in tle stator winding. 

3. The E.M.F. induced in the rotor winding when 
rotating in the field due to an alternating current in the 
stator winding. 

4. The E.M.F. induced in the stator winding due to an 
alternating current in the rotor winding. . 

5. The E.M.F. induced in the rotor winding due to an 
alternating current in that winding. 

Curves were given which have been deduced from the 
expressions for Nos. 2. 2, and 4, and which enable the values 
of these E.M.F.'s to be rapidly determined for any value 
of the displacement of the rotor brushes from the stator 
axis. 

In the second part of the paper the above results were 
employed in developing the theory of the repulsion motor. 
The theory cannot be explained in a few words, but it 
results in the establishment of a scrics of simultanecvs 
equations, the solutions of which give expressions for the 
speed, stator current, power factor, and power of the motor. 
It was shown that, if the vector of the applied pressure be 
drawn in the direction of the ordinate axis, the extremity 
of the current vector moves over the circumference of a 
circle which passes through the origin, and that 
diameter which passes through the origin is inclined to the 
abscissa axis at a certain angle, the magnitude of which 
depends upon the resistance and the leakage reactance of 
the rotor winding. The torque and power of the motor are 
respectively represented. by the distance of the extremity 
of the current vector from certain lines. The speed is given 
by the intercept of the current vector on a line drawn at 
90° to that diameter of the circle which passes through the 
origin, 


273 


In the third part of the paper the results of some tests 
on a 6 b.h.p. motor were given, and the agreement of the 
values of the stator current, the power factor, and the speed 
as deduced from the theorv, and the values determined from 
the test was shown in the form of curves. The curves have 
been plotted with the speed as abscissa. 

In the fourth part of the paper a method of calculating 
the open circuit characteristic of a single-phase motor was 
given. The applied pressure was assumed to be sinusoidal, 
and the effect of saturation on the shape of the current 
wave was taken into account. 


ON ELECTRIC DRIVES FOR SCREW 
PROPELLERS. 


By H. A. Mavor. 


— The problems of marine engineering have until recent 
years been solved by the application of various forms of the 
reciprocating steam-engine, and the form, power, speed, and 
general arrangement of power-driven vessels have been 
developed in connection with this means of propulsion. 
The advent of the steam turbine and more recently of the 
explosive type of reciprocating engine has opened up new 


. lines of development, and in certain departments there is 
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evidence that these lines involve the use of intermediate 
devices between the power-producing and the power- 
absorbing elements of the machinery. The necessity for 
these devices arises when the properties of the propeller in 
respect to the best rate of revolution for the highest economy 
are incompatible with the same conditions as applied to the 
requirements emerging from the power generator. The 
divergence in these properties may be very small or it may 
be very great. If the divergence be small, there is generally 
little or no advantage in respect of fuel economy to be 
gained by the interposition of a transmission arrangement, 
with its necessary mechanical or other losses ; but even in 
such cases it may be that the transmission arrangement 
otherwise unnecessary may provide means of dealing with 
requirements which the steam turbine or internal-com- 
bustion engine are incapable of meeting. For example, very 
rapid manceuvring at full power requires in the case of the 
steam turbine a separate or partially separate reversing 
equipment, and in the case of the explosive internal- 
combustion engine the most convenient device hitherto 
produced is the one of compressed air in the working 
cylinders for producing the required changes in the direction 
of motion. 

It is to be understood that there are many cases where 
the intervention of a transmission arrangement does not 
appear to offer any advantage in fuel ccercmy. The 
limitations imposed upon the designer by the beam and 
draught of the ship and the weight to be carried may 
altogether exclude the use of the transmission devices and 
necessitate the direct application of the power to the work. 
For example, in high-speed shallow-draught vessels, or in 
vessels where the speed is high relatively to the dimensions 
of the ship, the sacrifice in economy by running at a high 
rate of revolution 1s not so great as to warrant the intro- 
duction of anv intermediate gear which would increase the 
weight of the vessel and therefore the. power to drive her, 

Some suggestions have been made from time to time for 
applying transmission arrangements to vessels of the type 
of the " Lusitania " and ** Mauretania," but these are not 
in the opinion of the present writer by any means favourable 
cases for transmission arrangements. 

The advantages of electric transmission over other cem- 
peting methods may be most concisely stated by pointing 
out the deficiencies of the other two methods as compared 
with the electrical. In the case of the mechanical tiar s- 
mission hy the tooth-gear which has been carried out by 
the Parsons Marine Steam Turbine Company and by the 
Westinghouse Company in America the results at sca 
appear to be quite satisfactory, but we are still left with the 
necessit v of providing a reversing turbine, and while there 
are means of connecting two separate units to the sene 
shaft frequent and sudden reversal of motion of the pro- 
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peller by m:ans of the reversing turbines would probably 
disturb the satisfactory running condition of the gear, so 
that while it has been demonstrated to be suited for long- 
distance runs it remains to be proved that it will stand the 
rough-and-tumble service of a vessel where there is much 
“ backing and filling" to do. The weight, price, and eco- 
nomy of the mechanical transmission gear appears to show 
no advantage over the electric gear, as the same economy 
and weight per shaft horse-power can be guaranteed for the 
electric transmission as is claimed for the mechanical gear 
transmission. This arises from the fact that the gear ratio 
can be made higher. 

The other competitor is the Fottinger hydraulic trans- 
mission, an interesting and ingenious proposition. It has 
one apparent advantage over the mechanical gear, viz., 
that it is less rigid in its character, but it 1s not so flexible 
as the electric transmission, and it also lacks the possibility 
of convenient application or withdrawal of individual units, 
although it might be developed in this respect. The 
efficiency claimed for it is as high as can be attained by 
electrical means. The costs and weights are not known to 
the author, but the experience of transmission with high- 
pressure water is not uniformly encouraging, and for an 
equal range of adaptation it appears certain that the electric 
transmission will be cheaper and more efficient, and the 
convenience in manceuvring is entirely in favour of the 
electric gear. 

To show that the advantages claimed for the electric gear 
can bə realised in practice a vessel has been built and 
exp?rimental trials and demonstrations have taken place 
in the presence of the leading shipowners and shipbuilders 
on the Clyde. The author believes he is justified in claiming 
that he has proved that the claims made as to convenience 
and rapidity of manceuvring and the practicability of the 
whole arrangement have been fully demonstrated. The 
actual economy to be gained is a question of study of 
individual cases. Many of these have been gone into, and 
although in some it has been found that there is no room 
for electric transmission, others seem to offer conditions 
favourable to the use of the electric arrangement, which 
has always against it the handicap of additional cost and 
usually of additional weight. It has, therefore, to win its 
way against an initial disadvantage which is rather hard to 
overcome, but the indications are that the ultimate advan- 
tages in many instances are such as to warrant the addi- 
tional expenditure in view of the economy to be gained. 

Drawings and photographs of the experimental vessel, 
and also general arrangement of equipments which have 
been designed and compared with the normal equipments 
for the same vessels, were shown. 


ELECTRICAL STEERING. 
By B. P. Haieu, B.Sc., Assoc.M.Inst.C. E. 


Electrical steering offers considerable advantages for 
steamers as well as for vessels propelled by internal- 
combustion engines, for the improved economy corresponds 
to a saving of weight in boilers and fuel. Difficulty has been 
experienced in obtaining a reliable system of control, 
capable of dealing with the power necessary to put the helm 
hard over in emergency in the shortest possible time, and 
possessing sufficient sensitiveness to enable an accurate 
course to be kept by moving the rudder promptly in small 
angles. Sensitiveness is shown by absence of " time lag ” 
between the movement of the hand-wheel and the corres- 
ponding movement. of the rudder, and in this respect 
electrical gears promise an improvement on steam gears, 
whose economy is reduced when large control valves are 
fitted.  Sensitiveness also requires an absence of undue 
* idle travel" of the hand-wheel, but a certain small 
amount is nevertheless desirable. The steering motor may 
be started and stopped for every motion of the rudder, but 
it is preferably kept running continuously, mechanical 
control being introduced either in the form of hydraulic 
transmission or in the form of magnetic clutches as deve- 
loped by the writer of this paper. In the latter type of gear 
two magnetic clutches are employed, these being fitted at 
opposite ends of the motor; and, as no gearing 1s kept 
continuously in motion, the wear and tear as well as 
the current required. are reduced to a minimum. "The 
clutches prevent the shock of the sea being transmitted to 
the electrical system, and as they have considerable fly- 
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wheel effect, the current taken by the motor dccs rct 
fluctuate widely under normal conditions, and the steering 
gear may therefore be supplied from the ship's lightirg 
generator. To economise power it is advantageous {to 
arrange the gar so that greater leverage is obtained when 
the rudder is hard over than when amidships, and by 
doubling the leverage in this manner a saving of 3095 may 
be made in the motor power. Drawings were shown of a 
steering gear suitable for an 113 in. rudder-post, and of a 
smaller gear of the same type, built by Messrs. Brown 
Brothers & Company, Ltd., of Rosebank, Edinburgh, 
suitable for a 7 in. post. When tested against an artificial 
hydraulic load the latter gear developed a torque of £0 
foot-tons at the rudder-post and showed an efficiency of 
over 5095, at half load. It was found capable of moving 
the tiller through 70° in 25 sec. and responded to motions 
of the hand-wheel equivalent to 1° of helm. 


THE ORIGIN AND PRODUCTION OF 
CORRUGATION OF TRAMWAY RAILS. 


By W. Worsy Beaumont, M.Inst.C.E. 


The explanation of the presentation of this paper on a 
subject previously discussed in a brief paper by the author 
before the Association in 1907 is the fact that, although the 
serious increase of corrugation since that date has caused 
much trouble, expense, and public annoyance, the real 
cause of corrugation has not been recognised. One and the 
chief reason for this is the fact that corrugation can only 
be prevented by calling halt in the direction in which tram- 
car design has increasingly tended in recent times. Great 
weight on small wheels at high speeds means a combination 
which is destructive to any permanent-way which, as a 
tramway or street railway, can be made with any known 
materials and used on the common highway. As an abstract 
of the paper which the author now presents, he cannot 
better present the salient points appealed to in his explana- 
tion of the causes and production of corrugation than by 
repeating them in the form previously outlined, and this 
he does with a full knowledge of the numerous writings and 
experiments on the subject by the authors of papers on the 
subject and of inquiries by home and Continental bodies 
troubled by this engineering ailment. 

Although the physical and mechanical conditions in- 
volved in the origin of corrugation are complex, the mcde 
of operation of the causes is simple, and for an explanaticn 
simple phenomena of known recurrence and adaptation in 
engineering works may be appealed to for this purpose. 
When a piece of cold iron or steel is subjected to pressure 
exceeding the limit of elastic compression by a rolling or 
hammering action, or by these combined, the result is 
spreading of the material and change of the dimensicns. 
The hammering or rolling work done upon a surface tcnds 
to compress the material beneath it; but being ncarly 
incompressible and unchangeable in density, the matcrial 
flows, and change of form results. 

Generally the material thus changed in form suffers 
permanently no greater stresses than those within its 
elastic limit of compression or extension. When, however, 
the material is not free to flow or change its form in the 
direction in which the stresses set up would act, the effect 
of continued work done on the surface is the growth of 
compressive stress exceeding elastic resistance. 

In railway rails the frecdom for the flow of the material 
is limited. Hardening of the surface takes place, and 
destructive compression of the surface material is set up. 
If the material be cast-iron the destructive compression 
causes crumbling of the superficies, and the consequent 
relief of the material immediately below from stress beyond 
that of elastic compression ; but when the material is that 
of steel rails crumbling is delaved by its preater elastic 
extensibility and toughness, the upper part near the surface 
being under intense compression, differentiating from a 
maximum at the surface. | 

The repeated running of the heavily laden tram-ca1i 
wheel over the rail does thus gradually compress the surface 
of the crown of the rail. Of this stress transversely the 
material relieves itself partially by the detrusion at the 
edges of the rail, where it forms a lip on the cutside or on 
the groove side, or on both. This lip remains on the outside 
of the rail, but is worn off on the inside by the wheel flange. 
In the longitudinal direction the stresses arising from the 
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compression of the surface material are not thus relieved. 
The heavily laden tram-car wheel presses into the surface 
of the rail, and as it rolls along presses before it a wave of 
compression the translation of which involves the destruc- 
tive rupture of the surface or the rise of the wheel over the 
minute crest of the wave. The result is the formation of 
an extremely hard surface in patches of various shapes and 
lengths, and separated by distances depending on several 
conditions, including the mechanical properties of the rail, 
its combined liardness and toughness. Where the bright 
hard patches alternate with an approach to regularity with 
th» dull and rougher surface patches the result is known 
as corrugation. This character of surface may be found on 
every heavily worked tramway, under conditions of such 
impartial contrariety that it may be ascribed to conditions 
of origin which are general. 

Tie remedy appears to be: (1) Lighter cars; (2) larger 
wheels ; (3) harder rails ; (4) moderate speeds. 


A FRICTION PERMEAMETER. 
Bv W. H. F. Murpocu, B.Sc., M.I.E.E. 


This instrument is a development of those described 1n 
1 paper by the author, viz., “ Magnetic Testing of Iron."* 
The object of the arrangement is as follows: To keep 
the magnetic circuit invariable during a test, to keep the 
coefficient of friction constant, to have unidirectional 
sliding of the moving portoin and no necessity to reset the 
specimen at each reading. To arrange matters so that the 
magnetic induction over the gap is as uniform as possible, 
so that the law of traction is fulfilled. To eliminate errors 
in H, the resistance of the magnetic circuit should be 
reduced to a minimum; the instrument also should be 
direct reading and portable. 
The instrument consists of a specimen of cylindrical 
Section, magnetised by a solenoid excited by an electric 
current, and entirely surrounded by a hollow cvlindrical 
voke of iron. This yoke is divided symmetrically at the 
middle and the lines of induction act on this gap together 
with other attractive forces. If now the top portion of the 
yok: is rotated about the specimen as a vertical axis, and 
slides steadily on the lower portion of the yoke, then the 
torque may be measured, or the angular displacement 
between the zero and pointer be read while sliding is 
occurring. ` To eliminate the friction pull previous to 
magnetisation the pointer is adjusted to read zero under 
mechanical friction only. Consequently when the specimen 
is magnetised the magnetic pull is taken up on the surfaced 
faces and the angular displacement is due to the magnetic 
induction only. Therefore the magnetic induction in the 
test specimen can be obtained by multiplying the square 
root of the reading by a constant. Owing to the com- 
pleteness of the magnetic circuit, tests at high inductions 
can be made and the results agree closely with ballistic tests 
besides possessing the advantage of great rapidity. 


THE ATOMIC STRUCTURE OF THE ELEMENTS. 
By J. W. Nicuotson, M.A., D.Sc. 


It was shown in this paper that it is possible to obtain 
a mathematically precise representation of the structure of 
the atoms of all the simpler elements. This representation 
expresses them as compounds, in simple proportions, of four 
primary elements or “ protyles.’ The atomic weight, 
cilculated from the combined inertia of the negative 
clectrons and the positive electricity in the atom, agrees 
in all cases, well within the limits of experimental error, 
with the best experimental determination, and the paper 
thus supplies a mathematical basis for the periodic law, 
and the origins of a structural theory of inorganic chemistry. 

Of these protyles, the first is believed to be coronium, the 
gas lighter than hydrogen which is found in the solar corona, 
and the second is hydrogen. The third, which is provision- 
allv identified with nebulium, is thought to be the basis of 
the least developed nebule. The fourth, lighter than 
helium, would be verv active in the chemical sense, and has 
been called protofluorine. These protyles have respectively 
two, three, four, and five negative electrons. 
"Helium appears as the simplest chemical compound, con- 
sisting of one atom of nebulium and one of protofluorine. 


.* Proc. Iost., “ E.E., vol. 40, page 137, 


275 


On this theory, an interesting interpretation of the inertness 
of this gas can be obtained. 

lhese results are obtained on the basis of Sir J. J. 
Thomson's view of the nature of positive electricity. Other 
theories are examined and shown to lcad to no possible 
relation with the experimental values of atomic weights. 

It is of interest to note that the paper also appeared to 
demonstrate that inertia of other origin than through 
charges in motion, is non-existent. 


ECONOMICAL AND RELIABLE POWER 
GENERATION BY OVERTYPE SUPERHEATED- 
STEAM ENGINES. 


By W. J. MARSHALL. 


The steam engine is the oldest of all prime movers 
developing power from the combustion of fuel, and it is 
undoubtedly the most flexible and reliable. Of late years 
the internal combustion engine on account of its high 
thermal efficiency, and consequently low fuel cost, has 
attracted the attention of power users very considerably. 
The effect of this has been to cause steam engine makers 
to devote their attention to producing an cngine or complete 
steam plant which will have a fuel economy on a par with 
that of the internal combustion engine. This object has 
been achieved by very careful designing and arrangement 
of the component parts of a steam engine plant with a view 
to reducing the fundamental losses occurring in such a 
plant to a minimum. The result is the modern overtype 
superheated steam engine, and the first firm to put this 
type of engine on the market was Messrs. R. Wolf, of 
Magdeburg, Germany. Wolf engines are running very 
successfully all over the world. The first English firm to 
manufacture engines of this type was Messrs. Richard 
Garrett & Sons, Ltd., of Leiston, and while retaining the 
same principles, they have produced an engine in accordance 
with the best English practice. The overtype superheated 
steam engine consists of a special tubular boiler with the 
engine mounted on the top of it, the boiler forming the 
foundation or bed-plate for the engine. A superheater 1s 
placed in the smokebox and forms an integral part of the 
plant, as also do the air pump, condcnser, etc., when such 
are fitted. The result of this arrangement is that steam-pipe 
losses are reduced to a minimum and the full value of the 
superheated steam can be employed. The cylinders can 
also be jacketed with high-pressure steam from the boiler 
without any loss due to drains or steam traps, as the 
cylinder casing forms a portion of the steam space of the 
boiler. The boiler and the superheater are carefully desigr.ed 
as regards their heating surfaces to give the highest 
efficiency. Particulars of exhaustive trials on one of these 
engines were given, showing that 1 b.h.p. can be obtained 
with a consumption of 1-21 lb. of steam coal per hour. 
Detailed description of the “ Garrett " engine giving full 
particulars of its construction was also given, with drawings 
and photographs showing actual installations of some of 
these engines in various types of factories. Particulars cf 
actual results obtained in regular work were given and 
comparisons drawn between these and those obtained with 
other types of prime mover. The relative importance of 
the different items which go to make up the cost of power 
in a factory was discussed, with especial reference to that 
of reliability. 


SUCTION-GAS ENGINES AND PRODUCERS. 
By W. A. TookEv. 


The author has collected from his own tests and those 
available from various sources, representative performances 
of suction-gas plants of various sizes when under test, not 
only when the power can be determined by means of some 
form of brake dvnamometer, but when generating electric 
current—so taking into account the cfficiency of the com- 
bined gas-electric set—and also when raising water under 
different '* heads," indicating the comparison between fuel 
consumed and foot-pounds of work performed in such 
circumstances, 

However, inasmuch as ''test" figures are usually 
obtained under what must be admitted to be abnormal 
conditions—no account being taken of standby losses, 
wastage of coal in charging, 1n removal of ashes, etc., the 
engine and producer being worked at a constant and regular 
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output for but a limited number of hours—further figures 
were presented which enabled the average performances of 
suction-gas plants of moderate power to be noted. These 
figures have been compiled from the statements of factory 
owners in Great Britain and in European countries. They 
take into account the variations of consumption due to the 
different grades of fuel used ; they reflect the influence of 
variations of output, of load fluctuation, of length of 
standby periods, as well as the effect of the variation in the 
human element in maintaining or otherwise those con- 
ditions which make for the best gas-making and lowest 
consumption of fuel per unit of power delivered. 

Mention was made of the recorded performances of 
suction-gas engines and plants with regard to non-stop 
runs, as in information of this character it is possible to 
realise how reliable are these installations and what little 
attention is really needed, provided alwavs that the engine 
is properly correlated to the producer and the latter to the 
qualitv of the fuel and rate of combustion. Figures repre- 
senting the consumption of lubricating oil were also given, 
as being of special interest in view of the criticisms that have 
sometimes been made in this respect. The experiences of 
users with regard to the cost of maintenance and repairs 
were also referred to.. 

Points were suggested with regard to the relative per- 
formances of steam engines of the high pressure, super- 
heated, compound, condensing, semi-stationary type, to 
direct attention to the fact that, although according to test 
results it would appear that suction-gas plants are 
threatened by a competitor which offers equal economy of 
operation, there are claims of a negative kind which must 
inciine the balance of advantages in the favour of the gas 
power-plant, at all events for moderate powers. 


THE DIESEL OIL ENGINE. 
By C. Day. 


The paper opened with arguments against the selection 
of an engine being made on makers’ guarantees of fuel 
consumption, as such guarantees cannot possibly cover all 
working conditions, making it quite possible for the engine 
which gives the best results on tests to give inferior results 
over a long period in normal service, when items such as 
wages, repairs, and maintenance are included. It was urged 
that the judgment must be based on records of actual 
working results which include all items of expenditure, and 
it was pointed out that, owing to the power costs of elec- 
tricity supply-stations being kept on a uniform basis, and 
to tbe great majority of them being pubbshed or obtainable, 
these form the best available data on which to judge the 
working results obtained with different types of plant. 

The author agreed that the conditions of working in some 
factories differ considerably from those of an electricity 
supply-station, but claimed that loss of efficiency is largely 
brought about by causes which are cominon to all places, 
and that consequently deductions from electricity-station 
figures are applicable to the great majority of power cases. 
TStations having a plant capacity exceeding 1,000 kw., 
i.e., 1,500 h.p., were excluded from the main comparisons 
for reasons stated in the paper. 

. The following table was given by way of a comparison of 
results of the different types of plants in stations where the 
plant capacity does not exceed 1,000 kw. 


AVERAGE Cost PER B.T.U. Soun. 


uhbricating Onl, | 


" * Md I 5 x 
Type of Engine. | Fuel. Waste, Stores, | Wages. & Main- 'Works| Load 
and Water. tenance,| Cost. |. Factor. 
steam 0:45, 0.08 025 | 026 1:02 147 
Gas... Su] OH 0:09 (028 | O24 104; 153 
Diesel ee csl. 023 od 0:19 (VOT 0 53, 14:3 


The further advantages resulting with Diesel engines are 
then briefly stated as: No sparking apparatus, lamp or 
burner ; no carburetter or vaporiser ; no back-firing or pre- 
Ignition ; no warming up required before starting; verv 
smooth running owing to no explosion or sudden rise of 
pressure ; cheap crude oils used; very little water used ; 
and no ashes or offensive eflluents. 

In regard to the question of continuous running, a case 
was quoted where during four vears the average running 
tine works out at 232 hours out of each 24, or about 11 hour 
stoppage per week, 


RECENT DEVELOPMENTS IN RADIO- 
TELEGRAPHY. 
By Pror. G. W. O. Howe. 

The principal cause of the difficultics expericnced to-day 
in maintaining satisfactory communication by means of 
radio-telegraphy is to be found in the phenomenal growth 
of this means of transmitting intelligence. The difficulties 
are mainly due to interference between different stations 
working simultaneously. Formerly the only disturbance 
was that due to atmospheric influences, but these are now 
becoming of less comparative importance, due to the great 
multiplication of radio-telegraphic equipments and the 
increasing power used in their sending apparatus. These 
difficulties promise to increase steadily in the future, and 
it is therefore a matter of some importance that we should 
consider the recont developments in the apparatus employed 
and in the principles involved. 

Nearly all the developments, both in the sending and in 
the receiving apparatus, have had as their objective the 
decrease in the interference caused to, or suffered from, 
other stations. This is, at the present moment, of far 
greater importance than efficiency or even reliability. 

Since the earliest experiments in radio-telegraphy, it has 
been sought to decrease the decrement of the train of waves 
which accompanies each spark. The sending apparatus 1n 
common use at the present day differs, however, but little 
in principle from that used with the earliest coupled aerials. 
The spark-gap is either stationary and provided with a 
powerful air-blast or the electrodes are rotated at a high 
speed. thus causing movement of the air, and at the same 
time bringing cold metal surfaces to act as electrodes. The 
production of undamped or slightly damped trains of waves 
by means of Poulsen or Lepel arcs has not made the revo- 
lution in radio-telegraphy which was predicted, while the 
quenched spark between plane metal surfaces a fraction of 
a millimetre apart falls far short of the long open gap in 
reliability. The unquenched long gap necessitates very 
loose coupling, and therefore very low efficiency if beats im 
the emitted waves are to be avoided. If the coupling is 
made tighter than about 5% undue interference with other 
stations will probably ensue. 

A great improvement has taken place in the nature of the 
note sent out by most large stations. In the earlier arrange- 
ments the sparks followed each other so irregularly, or the 
spark frequency was so low, that the signal heard in the 
telephone was nothing more than a crackling noise, very 
similar to, and easily confounded with, the noises due to 
atmospheric disturbances, It is not essential to tune out 
all other signals and extrancous noiscs, if the signals which 
have to be received have a distinctive musical note. This 
has led to the frequency being increased from 10 or 20 to 
500 ora thousand sparks per second. The difficult v of getting, 
with any regularity, a thousand sparks per secord with an 
ordinary gap and a power of several kilowatts will be 
apparent. If the use of a certain note became general, much 
of its advantage would be gone, but it would still be a great 
improvement. in combating atmospherics, 

Although the receiving arrangements have been made 
very convenient for rapid tuning, no radical change has heen 
made in the detectors employed. One has still to choore 
between reliability and sensitiveness. If extreme sensitive- 
ness is not desired, the magnetic detector is ideal in its 
simplicity. For the reception of weak signals we have the 
Fleming valve, the electrolytic and various crystal detec- 
tors, if necessary, in conjunction with the Brown telephone 
relav. Attempts have heen made to obtain selective working 
bv tuning the reed of the relay, but the general utility of 
the station so equipped would he greatly reduced, to say 
nothing of the adjustment and manipulation required, 


THE ELECTRICAL CONDUCTIVITY OF LIGHT 
ALUMINIUM ALLOYS. 


Bv PRorkEssog EngNEsT WILSON. 


The last report on the exposure tests of a certain series of 
light aluminium alloys was made in 1808. The present 
paper includes tests made in July, 1911. The copper series 
have shown that alloving commercial aluminium alone with 
copper to the extent of%2-6%% is not to be recommended. 
The copper manganese" specimens have not seriously 
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deteriorated in LO years. An alloy known as a“ duralumin ’ 
has been tested, and a report is made thereon. Its specific 
resistance is 5°39 x 10-8 ohms at 15° C. as against 2:76 x 
10-8 for pure commercial aluminium. 


PROBLEMS OF ELECTROLYTES. 


By Proressor J. WALKER. D.Sc., F.R.S., President of the 
Chemical Section. 


A general theory of solution must be applicable to all 
classes of solution, and herein lies the importance of van 't 
Hoffs osmotic pressure theory. It applies equally to mixtures 
of gases, to mixtures of inert liquids, and to mixtures such as 
those of sulphuric acid and water; and it has the further 
advantage that so long as the solutions considered are dilute 
there are simple relations connecting the osmotic pressure 
with other easily measurable properties of the solutions. It 
has been unfortunatelv the custom to oppose the osmotic 
pressure theory of solution to the hydrate, or more generally 
the solvate. theory, in which combination between solute 
and solvent is assumed. The solvate theory is, in the first 
place, not a genera! theory, and in the second place it is 
perfectly compatible with the osmotic pressure theory. It 
is in fact with regard to a general theorv of solutions on 
the same plane as the electrolytic dissociation theory of 
Arrhenius. This theory of ionisation applies to a certain 
class of solutions, those, namelv, which conduct electricity, 
and is a welcome and necessary adjunct in accounting for 
the numerical values of the osmotic pressure found in such 
solutions. Similarly the hydrate, or more generally the sol- 
vate theory is applicable only to those solutions in which 

combination between solvent and solute occurs, and will 
no doubt in time afford valuable information with regard 
to the osmotie pressure, espectally of concentrated solu- 
tions in which the affinity between solv ent and solute 1s 
most evident. 


The great practical advantage bequeathed to chemists 
by the genius of van `t Hoff is the assimilation of substances 
in dilute «o'ution to substances in the gaseous state. Here 
all substances obey the same physical laws. and a secure 
basis is offered for calculation connecting measurable 
physical magnitudes, irrespective of the chemical nature 
of the substances and of the solvents in which they are 
dissolved, provided only that the solutions are non- 
electrolytes. If the solutions are electrolytes, the dis- 
sociation theory of Arrhenius, developed independently of 
the osmotic pressure theory of van 't Hoff, gives the neces- 
sary complement, and for aqueous solutions offers a simple 
basis for calculation. Van 't Hoff has given to science the 
numerically definable conception of osmotic pressure ; 
Arrhenius has contributed the numerically definable con- 
ception of co-efficient of activity of electrolytes in aqueous 
solution, or what is now called the degree of ionisation. 


The outstanding practical problem in the domain of 
electrolytic solutions is to show why the strong electrolytes 
are not subservient to the same Jaws as govern weak 
electrolvtes. If we apply the general mass-action law of 
chemistry to the electrically active and inactive parts of 
a dissolved substance (the tons and un-lonised molecules) 
as deduced from the conductivities by the rule of Arrhentus, 
we find that for a binary substance a certain formula con- 
necting concentration and ionisation should be followed, a 
formula which we know by the name of Ostwald’s dilution 
law. This law seems to be strictly applicable to solutions 
of feeble electrolytes, but to solutions of strong electrolytes 
it is altogether without application. Wherein lies. the 
fundamental difference between these two classes of solu- 
tions? Two kinds of explanation may be put forward. 
First, the ronised proportion mav not be given accurately 
for strony electrolytes by the rule of Arrhenius; or second, 
the strony electrolytes do not obe v the otherwise. general 
law of active mass, which states that the activity of a 
substance is proportional to its concentration. The first 
mode of explanation has been practically abandoned, for 
other methods of determining lonisation give values for 
strong electrolytes in sufficient agreement with the values 
obtained bv the method of Arrhenius. The other explana- 
tion is that for some reason the law of active mass is, 
apparently or in reality, not obeyed by some or all of the 
substances in a solution of a strung electrolyte. 
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I should wish now to draw attention to a point of view 
which has not, so far as I am aware, been fully considered. 
To begin with we may put to ourselves the question: Is 
it the ions in the solution which are abnormal or is it the 
non-ionised substance ? A simple consideration would point 
at once to it being the non-ionised portion. We have, for 
example, in acetic acid a substance which behaves nor- 
mally, so that the ions H+ and Ac- as well as the undis- 
sociated molecule HAc are normal. Similarly in ammonium 
hydroxide the ions NH,+ and OH- as well as the non- 
ionised NH; and NH, OH all behave normally. When we 
mix the two solutions there is produced a substance 
ammonium acetate, which behaves abnormallv. Now, on 
the assumption that the equilibrium we are now dealing 
with is 

H,*-FAc ,F** NH,Ac, 

which of these molecular species 1s abnormal in the relation 
between its concentration and its activity ? Probably not 
the ions NH,+ and Ac”, because these were found to act 
normally in the solutions of acetic acid and ammonia. The 
presumption is rather that the abnormal substance is the 
undissociated ammonium acetate, for this occurs only in 
the abnormal acetate solution, and not in the normal 
acetic acid and ammonia. This view, that it is the non- 
ionised portion of the electrolyte which exhibits abnormal 
behaviour, and not the ions, has been reached on other 
grounds by Noyes and others. 


To put the whole matter briefly, in the equilibrium 
between electrolytes agreement will be obtained between 
theory and experiment whether we use the mass-action 
law, or an empirical law such as van 't Hoff's dilution 
formula, provided only that we attribute the abnormality 
to the non-ionised portion of the electrolyte. Thus we can 
deduce the ordinary formule for hydrolysis or for isohydric 
solutions as readily for abnormal as for normal electrolytes, 
and find the most satisfactory agreement with experiment 
in both cases. 


By this one simple assumption, then, it is possible to 
find a basis for calculation with abnormal electrolytes. 
The problem of why certain electrolytes should be normal 
and others abnormal is, of course, in no way touched bv 
this assumption. That is a matter for further investigation 
and research. 


Another great desideratum of the theory of solutions is 
to find a general basis for the calculation of hydrates. The 
present position of the theory of hydrates in solution may 
perhaps most aptly be compared to the theory of electrolytic 
dissociation for solvents other than water. That hydrates 
exist in some aqueous solutions is undoubted, but no 
general rule or method exists for determining what the 
hvdrates are and in what proportions they exist. Similarly 
the theory of electrolvtic dissociation applied to other than 
aqueous solutions affords no general means of determining 
what the ions are and how great. is the degree of ionisation. 
It is only for aqueous solutions that Arrhenius was able to 
give a pr ‘actically realisable definition of degree of ionisation, 
and it is on this definition that the whole effective work 
on aqueous electrolytes 1s based ; and until some general 
practically applicable principle of a similar character is 
attained for hydrates. the work done on that subject, 
however interesting and important it may be in itself, 
must necessarily be of an isolated character. 


Arrhenius did not originate the doctrine of electrolytic 
dissociation of free ions: that was enunciated in 1857 by 
Clausius, and remained relatively barren. What he did 
was to introduce measurable quantities into the doctrine, 
and to show its simple quantitative applicability to aqueous 
solutions; immediately it became fertile. And as soon as a 
simple quantitative principle is developed for hvdrates in 
solution, that doctrine will become fertile also. 


It is surely now time that all the irrelevant and intem- 
perate things that have been said and written by supporters 
of the osmotic pressure and electrolytic dissociation 
theories on the one hand, and by those of the hvdrate 
theory on the other, should be forgotten. Far from being 
irreconcilable, the theories are complementary, and workers 
mav, cach according to his proclivity, pursue a useful 
course in following either. 
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EXPERIMENTS FOR IMPROVING THE CON- 
STRUCTION OF PRACTICAL STANDARDS 
FOR ELECTRICAL MEASUREMENTS. 


Report of the Committee, consisting of Lord RAYLEIGH 
(Chairman), Dr. R. T. GrazEBRook (Secretary), Pro- 
fessors J. Perry, W. G. Apams, and G. CAREY FOSTER, 
Sir OLiver Lopere, Dr. A. MuirHEAD, Sir W. H. 
PREECE, Professors A. ScHUSTER, J. A. FLEMING, and 
Sir J. J. THomson, Dr. W. N. Suaw, Dr. J. T. 
BorroMLEv, Rev. T. C. Fitzpatrick, Professor S. P. 
THompson, Mr. J. RENNIE, Principal E. H. GRIFFITHS, 
Sir ARTHUR RUCKER, Professor H. L. CALLENDAR, 
and Messrs. G. MatrHey, A. P. TROTTER, T. MATHER, 
and F. E. SMITH. l 


The Committee have to regret the death since the last 
meeting of the Association of Dr. G- Johnstone Stoney, 
F.R.S. He had been a member since 1861, and up to a 
few years since continued his active interest in the work. 
In its earlier stages his skill in definition and his admirable 
choice of nomenclature had proved invaluable to the Com- 
mittee. The collected reports which are to be issued 
shortly will indicate how large a share in the establishment 
of the C.G.S. system of units is due to him. 


REPUBLICATION OF REPORTS. 


The republication of the reports is not yet completed, 
but this should be done within the present year. The 
proofs of the reports from 1862 to 1883 have been finally 
revised, and the remaining proofs will soon be ready. 


LORENZ APPARATUS. 


- The progress made has been satisfactory. Preliminary 
experiments have shown that the apparatus is uninfluenced 
by changes in the earth’s magnetic field and that the thermal 
E.M.F's. at the brushes on the two discs very nearly 
balance. With the form of brush in use at present there 
are sudden changes in the difference of the thermal 
E.M.F.S. amounting to 2 by 10^? volt, and it may be 
difficult entirely to eliminate these. With other forms 
of brushes, e.g., those made of gauze, the difference was 
often 1,000 times as great. It was this difficulty which led 
Lord Rayleigh in 1883 to amalgamate the edge of the disc, 
and as a further improvement Professor Viriamu Jones 
and Professor Ayrton used mercury jets instead of brushes. 
Since in the present apparatus the changes are only 1 in 
10,000 of the difference of potential produced in one 
arrangement of the brushes and less for a second 
arrangement, it 1s hoped that mercury contacts will not 
be necessary. Further experiments will be made in order 
to obtain greater perfection if such is possible. 


RESISTANCE STANDARDS. 


. The construction of new mercury standards of resistance 
in accordance with the specification of the London Con- 
ference is being proceeded with, and some of the standards 
will be completed this year. Similar work is in progress 
in France, in Germany, in Austria. and in the United States. 
In the latter country four standards have had all of their 
constants determined, and the resistance unit so obtained is 
in very close agreement with that obtained from the old 
National Physical Laboratory standards. 

In the Committee's report for 1908 it was shown that 
many manganin resistance coils—some of which were 
purchased by the Committee in 1895—were very change- 
able in resistance, and in consequence frequent comparison 
with mercury standards was necessary. In 1908 it was 
shown at the Burean of Standards, and confirmed at the 
‘National Physical Laboratory and at the Reichsanstalt, 
that these changes were largely due to the effect of moisture 
on the shellac covering the wire. To eliminate this source 
of trouble, many of the coils were hermetically sealed in 
1909, and it is satisfactory to record that they are now 
much more constant. The importance of this hermetical 
sealing 1s so great when manganin resistances are to be 
sent to such places as cable stations in the tropics that 
the attention of instrument manufacturers is drawn to the 
matter. Standard coils are readily sealed and boxes of 
coils may be sealed in metal cases. The following figures 
for standard coils of manganin show the advantage of 
hermetical sealing : 
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Nominal value 100 ohms | 1,000 ohms | 10,000 ohms 
No. 2450 | No. 740 No. 2449 No. 2448 
Oct. 1903 | 99:995, | 1,000:15, | 1,000°01 10,000-2 
1904 | 100-000, | '  -17,| ' -242 ! 245 
1905 "004, "214 “49, 3:5, 
Open coils 1906 "009, 24, 66, 3°8, 
1907 013; "26, ‘Sle 3°7, 
l 1908 028, 30, 113, 3:8, 
Hermetic- June 1909 036, *86, 1:044 55, 
ally sealed in 1910 038, 35. 1:07, 5*5. 
paraffin oil. 1911 039, 35, 1:06, 5:6, 


It will be noted that the changes during the last three 
years are very amall. 


SILVER VOLTAMETER AND STANDARD CELL. 


Although the actions which take place when a current 
passes through a solution of silver nitrate as in a silver 
voltameter are now well understood, the effects of septa 
—such as silk, filter paper, and porous porcelain—are bv 
no means clear, and experiments have, therefore, been 
made to decide whether any septum at all should be used 
in a voltameter. Such experiments were suggested at the 
Washington Meeting in 1910. The results of the experi- 
ments made at the National Physical Laboratory indicate 
that a septum of any kind is usually a source of trouble, 
and may produce secondary reactions during the electrolysis 
which affect the weight of the silver deposit. Fortunately, 
voltameters have been designed which render & septum 
unnecessary, and these may be useful, not onlv in precise 
current measurements with the silver voltameter, but for 
the deposition of metals other than silver. 

The reproducibility and constancy of the Western normal 
cell are still being carefully examined. The chief anomaly 
is the hysteresis effect mentioned in last year's report ; 
for this effect we have no explanation, although one is 
much needed, as probably it would enable cella to 
be made so%as to remain even more constant in 
E.M.F. than at present. It is necessary to point 
out that while the effect is called a hysteresis one, 
the E.M.F. does not lag behind the temperature. 
Briefly put, with ascending temperatures the E.M.F. 
ehanges in close agreement with the temperature— E.M.F. 
formula, but with descending temperatures the E.M.F. 
changes too rapidly, corresponding to values at tempera- 
tures lower than the temperature of the cell, bv from 3? 
to 15*. | 

The Committee had hoped to have made this their last 
report, but in view of the fact that the republication is 
not complete, they ask for re-appointment, with Lord | 
Rayleigh as Chairman and Dr. R. T. Glazebrook as Secre- 
tary. 


ELECTRICITY IN LOMBARDY. 


Dealing with the development of electrical enterprises in 
Lombardy, Mr. Consul Towsey, in his review of 1910, says 
that during the year 21 new electric companies were formed 
with a share capital of £560,000, two of them with capitals 
of £120,000 and £80,000 respectively, four of £60,000 each, 
six with a capital varying from £10,000 to £24,000, and nine 
with less; 32 existing companies increased their capital. 
Only four companies with a capital of barely £120,000 went 
into liquidation, and four others reduced their capital ; but 
the companies which dissolved or liquidated were taken 
over or joined others. On the whole an additional sum cf 
£2,000,000 was invested in electrical industries. Of the 118 
companies engaged in these industries, 50 paid no dividends 
but they were mostly of recent formation ; nearly all the 
other companies declared the same dividends as in previous 
years, and not a few increased them. Of the 22 companies 
producing or selling electrical material 11 paid no dividends, 
but some of these are branches of foreign firms. Of the 11 
telephone companies, five paid no dividends, but some of 
them did not pay any in preceding years. 


The Schlesische Elektrizitats und Gas A.G., Breslau, 
made a net profit in 1910 of 1,248,067 marks, in spite of 
extension costs which amounted to 1,290,000 marks. A 
94° % dividend has been paid on 8,820,000 marks of capital, 
and half as much on 2,220,000 marks. The carry over is 
20,711 marks. 
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The Electrical Measurement of Blast 


Furnace Gases. — 
Notes on Prof. Thomas’s Adaptation of Electrical Pyrometry. 


The utilisation of the blast furnace gas which is now 
becoming more and more common as the importance of 
the waste heat contained therein, contains in its train the 
necessity for the measurement of the amount of gases 
utilised in this manner. Moreover, where blast furnace 
operations are conducted in anything but a rule-of-thumb 
manner, it is essential to know the volume of air passing 
to the tuyeres, and numerous other uses of an efficient 
gas-measurer will quickly suggest themselves. The usual 
wet meter of the type analogous to that used for the 
measurement of illuminating gas on town lighting supplies, 
is most cumbrous and costly, and therefore an adaptation 
cf electrical pyrometry devised by Professor Thomas, of 
Wisconsin University, and made by the Cutler-Hammer 
Company, of Milwaukee, U.S.A., will be of interest to those 
concerned in iron and steel production. 


The operation of the Thomas meter depends upon the 
principle of adding electrically a known quantity of heat 
to the gas which is to be measured, and determining the 
rate of flow of the gas by its rise in temperature between 


the inlet and the outlet of the meter. A measuring device - 


constructed on this principle has various advantages. 
There are no moving parts inside the meter or in contact 
with the gas. The accuracy of the meter and its sensitive- 
ness are independent of the rate of flow of the gas, and of 
fluctuations in pressure and temperature. The meter may 
be used to measure gas at a high pressure, as well as at a 
low pressure, and is independent of small fluctuations in 
pressure, such as those in the discharge from an air com- 
pressor or in the suction of a gas engine. It produces a 
continuous auto-graphic record showing the rate of flow 
and its variation, and gives a record in “ standard cubic 
feet" of gas, referred to any standard of pressure and 
temperature, as, for example, 60^ Fah., and 30 in. mercury, 
while meters of comparatively small size have very large 
capacity. Some gases, as, for example, blast furnace gas, 
carry mechanically suspended excess moisture from cleaning 
apparatus, condensation, etc. Where this is likely to be 
the case, the inlet to the meter is provided with a separator 
and a small steam coil, or radiator, in the gas passage, by 
means of which the pipe is freed from water, and the gas 
is completely dried before it enters the meter. A very 
small amount of steam suffices for this purpose. The meter 
may be opened for inspection, for blowing out accumulated 
matter with an air blast, or for washing with gasolene, and 
the record rate of flow can be taken at any distance from 
the meter at any point where it is most convenient to place 
the switchboard and recording mechanism. 


The meter, as constructed for the measurement of air or 
blast furnace gas, consists of an electric heater B (Fig. 1) 
formed of suitable resistance material disposed across the 
gas passage in such a way as to impart heat to all the gas 
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passing through the pipe line of which the, meter forms a 
part. The temperature of the gas is thus raised from that 
at the entrance, to some higher exit temperature, and the 
rise of temperature is controlled by means of the two 
electrical resistance thermometers E (one of which is shown 
photographically in Fig. 2), on the two sides of the heater 
in connection with the automatic regulating mechanism on 
the switchboard. The thermometers (Fig. 2) are in the 


form of ruggedly made screens of resistance wire, so disposed 


las to come in contact with all the gas passing through the 
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meter. They form two arms of a Wheatstone bridge, which 
by means of the deflection of the galvanometer needle 
causes the controlling mechanism to cut in or out the 
electrical energy required to maintain a fixed temperature 
change in the gas. The record of gas flow is read directly 
from the dials of a commercial wattmeter of the inter- 
grating type; or, if desired, from the curve drawn by a 
graphical wattmeter. Fig. 3 shows the heater B, which 
is placed in the casing of the meter between the two re- 
sistance screens. It consists of a double cone of insulating 
supports round which resistance wire is spiralled. By 
means of this device the temperature of the gas is, in the 
commercial form of meter raised 2° as it flows through the 
meter as explained later. Fig. 4 shows the method of 
assembling and the internal appearance of the meter casing 
through which the gas flows. 

In order to appreciate the value of this 
method of measurement the following notes 
on the operation of the meter may be given. 
Suppose gas or air to be flowing at a uniform 
rate through the passage A (Fig. 1) and that in 
the passage is an electric heater B, consisting 
of resistance material through which electric 
current is passing, and from which, therefore, 
heat is being liberated. Suppose, therefore, 
for the purpose of this explanation, that the 
heater is giving off heat at a constant rate, 
which would be the case if the voltage across 
the heater terminals should remain constant, and 
if the resistance of the heater did not change. It is 
evident that if the rate of flow of gas and the liber- 
ation of heat are both uniform and constant, the gas 
will be raised in temperature by some fixed number of 
degrees as it passes through the heater, and that this tem- 
perature rise will remain constant so long as the conditions 
did not change. Now suppose that the rate of flow of gas 
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is inoreased, but that the rate of heat liberation remains 
the same as before. Obviously the constant amount of heat 
being given off from the heater will be unable to raise the 
temperature of the greater amount of gas as high as it 


Fic. 3. 


raised the smaller amount, and the temperature difference 
will, therefore, decrease. Conversely, if the gas flow de- 
creases, the temperature difference will increase. In brief, 
the temperature difference varies inversely as the rate of 
flow of gas, so long as the rate of heat liberation is kept 
constant. During the development of the Thomas meter 
the method of measurement just described was used; 
that is, the rate of flow of gas or air was measured by a 
graphical temperature recorder, showing the rise of tem- 
perature produced, by a known amount of heat added to 
the gas. But this method, while excellent for the purposes 
of research, where constant voltage conditions are obtain- 
able, is not applicable to the case of meters for commercial 
service where constant. voltage is almost never found. The 
Thomas meter designed for commercial use is, therefore, 
operated by the following method, which has numerous 
advantages besides that of being independent of voltage 
fluctuations. 

In commercial meters instead of measuring a varying 
temperature difference, the temperature difference is kept 
constant, and the watts required to maintain this constant 
difference between inlet and outlet. temperatures, varv 
directly as the quantity of flow of gas or air. The watts 
input thus forms the measure of the quantity of flow of 
gas or air, the watts being measured by a graphically 
recorded wattmeter, or bv an integrating wattmeter. The 
fixed difference of temperature (about 2° Fah), is main- 
tained by the action of a device made upon the same 
general principle as the well-known autographic tempera- 
ture recorders used in connection with resistance thermo- 
meters. This controlling device is made on the principle 
of the Wheatstone bridge for measuring resistances, and 
operates so as to change the energy mput to the heater 
according to the difference in electrical resistance between 
the two thermometers, this difference in resistance depend- 
ing on the extent to which the gas leaving the meter 
through the outlet thermometer has been raised in tem- 
perature. As soon as the difference in resistance becomes 
greater or less than that corresponding to the desired 2° 
temperature difference, the controller causes the operation 
of a small rheostat, the movement of the rheostat being 
such as to restore the balance between the thermometer 
resistances, this balance being attained only when the 
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temperance difference has become 2° Thus, as the rate 
of flow of gas is increased, the temperature difference tends 
to decrease, and at once additional energy is introduced 
sufficient to heat the increased weight of gas so as to 
maintain the constant temperature difference of 2°. 

Fig. 5 shows diagrammatically the switchboard and 
recording mechanism used. The controller G is in effect a 
galvanometer and Wheatstone bridge combined. The 
movable member Y is caused to swing to the left or right 
of the position O according as the difference in resistance of 
the thermometers is greater or less than that corresponding 
to the desired temperature difference of 2? between inlet 
and outlet of meter. The motor D ($ h.p.) operates con- 
tinuously, and bv means of the crank F causes the bar B 
to move up and down, clamping the needle Y at the top 
of the stroke. It also drives at a slow but constant speed a 
contact drum Z and two eccentrics S, which give the 
rheostat pawls P a reciprocating vertical motion through 
a small arc along the edge of a toothed wheel R on the 
rheostat shaft. On the drum Z are three segments, J-1, 
J-2 and J-3 of different lengths, corresponding to one, two 
and three teeth on the wheel R. If Y is clamped in position 
l on the right of the zero position, the pawl is engaged at 
such a time in its stroke as to increase the heater energy 
to one step on the rheostat. If Y is clamped in position 1 
on the left of the zero position, the heater energy is de- 
creased bv one step. If it is clamped in position 3 to the 
right or left the heater energy is increased or decreased by 
three steps, etc. In any case Y is returned towards the 
zero point O, and the change in heater energy is continued 
until that point is reached. If Y is clamped in the 
zero position the rheostat is not moved. If desired a 
graphical wattmeter may be used to show the variation 
in gas How. The dials of the integrating wattmeter are, of 
course, so arranged that they register the total cubic feet 
of gas or air passing the meter. The switchboard and 
recording mechanism can be placed in any convenient 
position, as, for instance, in an office, instead of near the 
meter, thus permitting the records made to be continually 
observable in a convenient position. 

From the description which has been given, the following 
theory of the meter, and the tests confirming it, will be 
readily understood. 

Let G = cubic feet of gas per hour. 

E = energy in kilowatts. 


Then B.T.U. per hour = 3412 E. 


T = temperature difference, deg. F. 
S = specific heat per cubic feet. 


Fic. 4. 


Then G.S.T. = heat energv equivalent to E or G.S.T. = 
3412 E. 
GT — 3412 
E S 
the specific heat of the gas. 


=a constant K which depends upon 
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Attention is called here particularly to this expression 
a because the curves in Fig. 6 have as their ordinates 
values of G, or cubic feet per hour and as their abscissx 
values ot or degrees rise per kw. of electrical iuput. Since 


E 


ae =a constant, 
rectangular hyperbolas. That they are asymptotic to the 
co-ordinate axes is apparent, because when an infinitely 
great amount of gas is being heated, any finite input of 
heat will produce only an infinitely small rise of tempera- 
ture; and, on the other hand, when the amount of gas 
becomes infinitely small, a finite input of heat will cause 
an infinitely great rise of temperature. It is obvious from 
the curves shown in Fig. 6, which were plotted from the 
experimentally determined points shown, and which are 
true hyperbolas, that the results obtained with the meters 
are in complete accord with well established theory. 


it follows that the curves are 


C 
O 
© 
S 


WATTMETER 


FIG. 


Since the temperature difference T is kept constant 1t 


4 


follows that ms constant. Let zt C. Then G = T 
= CE. 


It is now proposed to show by reference to the gas and 
air curves in Fig. 6, that if the specific heat of gas made 
under given conditions be calculated from the customary 
chemical analysis and the specific heat of the constituents, 
then this specific heat may be used for determining the 
constant C. From the gas curve (Fig. 6) which was made 
with illuminating gas at an average temperature of 59° 
Fah, and under an average absolute pressure of 6 in. water 
and 29-8 in. mercury. 


K = 9o 


Therefore, for the condition of the gas when the tests 
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were made the specific heat per cubic foot, S = ee 
170000 


= 0-0201. If this be reduced to standard conditions of 
32° Fah. and 29-9 in. mercury, then S = 0:0201, which is 
to be compared with the calculated specific heat, giviny 
S = 00211» 

If the standard conditions are taken as 62? Fah. and 
29-9 in. mercury, the specific heat becomes 0-0198, and the 
constant becomes 


3412 
=~ = 172! d 
K 0.0189 172500, nearly 
If the temperature difference is kept constant at 
2° Fah., 
5 
then = = — = 86250 = C, or G = 86250 E. 


The cross-section paper on the recording wattmeter is 
ruled so that 86250 E is read directly, instead of the watts E. 
The record is thus read directly in cubic feet of gas. The 
regular records of chemical analysis of the gas should be 


DIRECTION OF FLOW OF GAS 


5. 


referred to from time to time in order to ascertain 
what percentage variation, if any, takes place in specific 
heat. It appears, as stated previouslv, that the elements 
which vary during the operation of a gas plant are not 
those whose variation produces serious variation in specific 
heat. The variation which does take place is apparently 
well within the limits of accuracy practicable, or generally 
considered necessary in the operation of gas plants. By 
taking frequent chemical analyses the error can be reduced 
so as to be quite negligible. : 

The conditions during the air tests were as follows :— 
Barometer, 29-75 ; pressure, 6-5 in. water; average ten- 
perature of air as measured in a wet meter, 60° Fah. From 
the air curve obtained under these conditions (Fig. 6). 


K = 188000, and S = ee. = 0:018]. 
l , 188000 
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Reducing this to standard conditions of 32° and 29-9 in. 
mercury, S = 0-0191. This is to be compared with the 
accepted specific heat of air under these conditions, or 
0-0192 BTU. per cubic foot. 

This provides, perhaps, the best evidence that could be 
obtained as to the accuracy of these tests, since the specific 
heat of air is well known at the conditions under which the 
tests were made. A more commonly familiar figure for 
specific heat of air is obtained by multiplying 0-0192 by the 
number of cubic feet of air per lb. under the above con- 
ditions, or 12:38. The result is 0-2377 B.T.U. per lb. per 
degree, and this is to be compared with 0-0191 x 12-38 as 
given by the meter, or 0-2365. 

The constant K for air at 32? and 29-9 in. is, therefore, 


3412 ed | | 
Ae) his 7 i 
00191 178630, and reducing this to 62? instead of 3 
K-( tis x 178630 — 189500, nearlv. 
ItT = yx = 94750 


y= Cubic fect gas or air per Lour. 


x=Degrees temperature rise per K.W. introduced. 
Fig. 6. 


The error involved in calling this constant 95000 is less 
than 3 of 1%, and well within the limits of accuracy possible 
under the circumstances. The standard cubic feet of air 
passing the meter are, therefore, G = 95000 E, and the 
autographic records are arranged to read accordingly, in 
standard cubic feet of air per hour. 

The accuracy of these meters is not affected by changes 
in pressure of the gas or air, since the unit of measurement 
is that of weight rather than volume; that 1s, the meter 
takes cognisance of the specific gravity. Also variation of 
temperature of the incoming gas does not affect the accuracy 
of the meter because it 1s a difference of temperature upon 
which the measurement depends. The meter can, therefore, 
be used for gas or air at either high or low pressure, and at 
either high or low temperature, provided the materials used 
in construction are suited to the conditions. The meter is 
specially well adapted for measuring the discharge of gas 
or air from compressors, blowers, etc., because the small 
and rapid periodic fluctuations of pressure, due to either 
suction or discharge conditions, do not interfere with the 
steady action of the thermometers. The time lag of the 
latter is sufficient to smooth out the curve of watts-input 
or of temperature variation, as the case may be, and true 
average results are thus indicated. The fact that the meter 
is capable of accurately measuring gas under varying 
igi and temperatures makes it especially valuable 

or measuring natural gas as well as compressed air. The 
electrical energy required to operate the meter 1s approxi- 
mately 1 kw. per 75,000 cu. ft. per hour, at atmospheric 
pressure. A certain amount of water vapour forms part of 
almost all gases, including atmospheric air. Thus at 60^ 
Fah., 30 in. barometric pressure and 100°% humidity, the 
weight of a cubic foot of air and vapour is 533 grains, and 
it is possible under saturated conditions for the cubic foot 
of space to hold 5:6 grains of water vapour. The water 
vapour might then, at 10095 humidity, amount to 1:05% 
of the weight of the air, and as the specific heat of the 
water vapour is approximately twice that of air, the cor- 
rection required due to fully saturated water vapour would 
amount to about 194. This correction can readily be made 
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if desired, on the basis of either an assumed or an ascertained 
humidity. This is rarely 1009$, the normal relative 
humidity being more nearly 5095, and the correction, 
therefore, about one-half of 194. The Thomas meter is 
essentially applicable to the measurement of gas or air 
which is either dry, saturated, or superheated. lf water is 
carried along mechanically as a fog or mist, the evaporation 
of this by the meter itself, of course, interferes with making 
accurate measurements. But such fog or mist can readily 
be transformed into dry vapour by the introduction of 
heat from a small steam radiator, consisting of a coil of 
pipe in the entrance to the meter. Steam is usually avail- 
able, and can be introduced at about atmospheric pressure, 
or above, as may be convenient. 

The operation of the Thomas meter depends upon the 
measurement of the electrical resistance which can be 
accomplished with greater accuracy than can the deter- 
mination if any other known quantity. The resistance 
screens serving as thermometers make it possible to take 
account of exceedingly minute changes in temperature, and 
the fact that the air or gas 1s heated by 
only 2° Fah., and is passing with consider- 
able velocitv, causes the heat losses to be so 
small as to be entirely negligible. The 
specific heat of a given kind of gas appears 
to be very nearly constant, since those con- 
stituents which vary from time to time are 
not those which have most influence in 
affecting the value of the specific heat. The 
specific heat of illumination gas is in the 
neighbourhood of 0-021 per cubic foot at 
mean atmospheric pressure, and 60° Fah. 
temperature, as shown by the following 
calculation based upon a fairly typical 
analysis. Such variation as commonly occurs 
in the relative amounts of the various con- 
stituents does not generally affect the specific 
heat, and such variations as do take place in 
& given plant can be readily kept track of 
by means of the regular chemical analysis 
of the gas produced. The following cal- 


culation is for a gas at 30 in. mercury and 32? Fah. 


ILLUMINATING GaAs. 


Weight per Total Specitic Specific heat 

" Vol. cu. ft. cu. ft. 15. weight ]b. heat perlb. jer cu. ft. 
CO, .. 004 .. 0:11637 0:004058 .. 0:216 .. (000100 
C.H, .. 011 . 0:0741 0:00815 . 0:404 0:00320 
O: .. 0:000 .. 0:08463 0:00085 . 0-217 0:00023 
CÓ .. 0:331 . 0:07407 0:02450 — .. 0:245 0:00600 
CH, 017861 .. 0:04234 0:00746 .. 0:503 0:00442 
n, 0:303 . 0:00530 000160  .. 3:109 .. (0600546 
Na 0-0389 .. 007429 0:00289 . 0:244 0:00071 
0:02111 


The specific heat of blast furnace gas is practically the 
same as that of atmospheric air, and the same is true in a 
general way regarding producer gas. Thus taking the 
following as an average analysis of blast furnace gas the 
specific heat is found to be 0-0192, while atmospheric air 
has a specific heat almost identical with this or approxi- 
mately 0:0191 per cu. ft. This is to be expected, since 
producer gas and blast furnace gas consist principally of 
nitrogen and carbon monoxide. 


Buast FuRNACE Gas. 


Weight per Total Specific — Specific heat 

Vol. cu. ft. cu. ft. lb. weight lb. heat perlb. per cu. ft. 
N, v 0-60 . 0-0743 0-0446 .. 0 244 0.0109 
CO 0.24 0.0741 0:0178 .. 0 245 0.0044 
CO, 0-12 0 1164 0-0140 . 0-216 0 -0030 
H. 0-02 0 -0053 ONn00l .. 38.409 0 0008 
C,H, 0 -U2 040741 0:0016 .. 0404 0 0006 
0.0192 


Reference has been made at such length in the above 
notes to this method of measurement because it represents 
not a minor improvement in existing methods, but a 
radical alteration which is a distinct step in the scientific 
treatment of the blast furnace. For this reason it should 
command the attention of iron and steel makers in this 
country. 


The Allgemeine Osterreich-ungarische Gas gesellschaft 
has bought the gasworks at Modling for £10,000, and will 
convert them into an electrical works by forming a sub- 
company with a capital of £80,000. 
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Leading Features of the Exhibition.—I. 


By the “ Electrical Engineer's ” Special Commissioner. 


Messrs. Bulle 


ee ete D$ 


Only a few years ago America led the world in the 
transmission of high tension electricity. This was, of 
course, due to the fact that the power generated had to 
be conveved over wide tracks of country frequently 40 
to 50 miles distant from the point where this energy was 
generated. 

The exploitation of water powers in England, how- 
ever, has brought us face to face with the same problem 
which confronted the Americans, and thanks to the 
enterprise of Messrs. Bullcrs, Ltd., and the untiring 
energy of Mr. George V. Twiss. we have rapidly caught 
up our Trans-Atlantic rival and may be truthfully said 
to go her one better. 


With transmission schemes of such magnitude as 40 | 


or 50 miles it has been found economical to carry the 
conductors on lattice steel work masts and Messrs. 
Bullers, Ltd., are probably one of the only firms extant 
having a factory for manufacturing electrical porcelain 
as well as an iron and steel works. Thev have conse- 
quenily developed these facilities, and are, therefore, 
able to design, manufacture and supply high tension 
insulators and lattice steel work masts, together with all 
accessories, for transmission schemes up to 80,000 or 
100.000 volts. 

Although this class of work has but recently developed, 
thev have already carried out several long distance 
transmission schemes up to 80,000 volts, including 
lattice steel work masts, insulators, etc., and have 
gained an extensive and valuable experience. 

]t is unnecessary to point out that their abilitv to 
design and manufacture both the lattice steel work 
masts and insulators and other accessories, ensures the 
accurate interchangeability and relative correctness of 
design which is of considerable advantage to their 
customers. 

It is, perhaps, of interest to note that Messrs. Pullers, 
Ltd.. have been manufacturing and experimenting with 
porcelain for electrical purposes since 1837, and in spite 
of the high state of the art at the present. moment, 
experiments are still being conducted with as much zeal 


r 


S, 


Ltd., London. 


| as ever to, if possible, still improve their wares, and 


maintain the superiority of English porcelain. 

The feature of their porcelain is its great mechanical 
strength as compared with other makes. This is due to 
some extent to the avallability of the most suitable 
materials, which give a gram and stamina to the product 
otherwise not obtainable, and also to long practice. 

The insulators made by them are absolutely vitreous 
throughout, so that the glazing is not depended upon for 
its insulating properties. 

Such vitreous porcelain, whether glazed or unglazed, 
will not absorb water. 

The slight creamy tinge in the high class English 
insulator body (which, by the way, distinguishes it from 
the foreign product) is due to the preponderance of ball 
clay. This tinge is considered by a few to detract from 
the good appearance of the ware, but this is far more 
than counterbalanced by the advantage of the additional 
strength due to the components which give this tinge. 

This great strength is made evident from authenticated 
tests on their porcelain, which show that an average 
piece will successfully withstand a stress in compression 
of 28 to 29 tons per sq. ìn., or, in other words, it 1s about 
twice as strong as granite and as compared with cast 
iron, is only 3095 less strong. The tensile strength of 
porcelain is 10 to 11 tons per sq. in. For this reason 
where porcelain has to withstand mechanical stress it is 
alwavs advisable to have this stress in compression. 

An important point concerning the use of their 
porcelain in tropical countries is the fact that it has 
relatively low co-efficience of expansion so that the 
alternate heating to a very high temperature or cooling 
to below freezing point makes little or no difference to it. 

The designing of lattice steel work masts for trans- 
mission lines depends upon a great many factors, for 
instance, the size, material and strength of the con- 
ductors, determines their sag, which, depending upon the 
range of temperatures of the country in which the masts 
are to work, depends the height; again, the wind 
velocity, effects of snow and ice, ete., upon which depend 


284 


the strength of the mast. Other factors, such as the 
nature or the ground, facilities for erection, have also to 
be taken into consideration. It will, therefore, be seen 
that a mast correctly designed can only be the outcome 
of considerable experience in that class of work. 


MAIN MAST FOR 80,000 VOLT TRANSMISSION LINE, 


Messrs. Bullers, Ltd., have a considerable advantage 
in this respect, having designed and supplied many 
transmission schemes complete with lattice steel work 
masts, insulators, etc., and a number of these are already 
at work. Moreover, the fact that they are designing and 
manufacturing the insulators, enables them to design a 
mast of particular suitability for use with such insu- 
lators. 

As any transmission line necessarily differs in many 
essential particulars from another, it has not been found 
desirable to formulate a standard range of towers, but 
they have formulated standard principles of design and 
methods of manufacture. Messrs. Bullers, Ltd., have 
also unique facilities for manufacturing masts with 
. great accuracy and speed. 


THE ConpEAUX CREW. | 

The Cordeaux screw is a very simple fixing and 
enables the insulators and spindles to be transported and 
handled separately, and also enables the insulators to be 
renewed without interfering with the spindle. The 
Cordeaux screw can only be used on insulators up to a 
certain size, as above that size mechanical reasons make 
it undesirable and it becomes necessary to employ 
some other method. Of these the cementing in of 
the spindle into the insulator is a favourite method, 
as this provides an exceedingly sound mechanical job. 
If, however, it is considered desirable to be able to handle 
the insulators and pins separately, then the hemp 
screwing method is usually employed. 

For large insulators or where heavy pulls are to be 
carried, the reinforced spindle is very good practice, and 
also has the advantage of enabling the spindle to be 
handled separately from the insulator. 
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In the particulars under the standard pins will be 
found for what size of cross arm the standard pins are 
made. If, however, they are required for use with special 
size cross arms, it is merely necessary to mention the pin 
number and state for what size cross arms they are 
required, e.g., Pin No. E.R., but for 4 in. cross arm. 


ms 
E 
t 
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THE CORDEAUX SCREW. 


The biggest insulator of the pin type manufactured 
by Messrs. Bullers is that for 60,000 volts. As 
wil be seen from the illustration, this insulator 
is 16 in. diameter, and we find it uncommercial to manu- 
facture pin type insulators larger than this. Moreover, 
reasons of size, mechanical strength, and risk of breakage 
make it undesirable to employ insulators larger than this. 
For voltages above this, therefore, they manufacture link 
type insulators. 


LINK TYPE 


INSULATOR. 


The link type insulators can be divided into two 
classes, viz., those for the intermediate parts of the line 
(which correspond to the pin type insulators) and those 
for ending off the line, at the beginning or termination of 
the line or when turning corners (these correspond to 
shackle insulators). The suspension insulators are, 
therefore, alwavs used with their centre lines in the 
vertical plane and the straining type insulators with 
their centre lines in the horizontal plane. 

An important advantage of this type of insulator is 
that the voltage of the line can be increased to any 
amount at any subsequent period by adding further 
discs to the chain of insulators. 

Moreover, these insulators have great mechanical 
strength. 

TESTS: ELECTRICAL. 


The electrical tests are taken by applying the potential 
between the clamp which carries the conductor and the 
fitting upon which the insulator hangs. 


MECHANICAL, 


A direct tension pull is applied across the fitted 
insulator, | x 
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QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshdps, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QvEsTIONS.— For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 


QUESTIONS. 
Question No. 1259.—A bi-polar series wound 1} B.H.P. 


f 
[ 


——— ———— ———— — ————— 


motor wound for 210 volt c c. circuit, tends to spark . 


on the trailing edge of the brushes when run at full 
speed (1,850 r.p.m.). The armature is gramme wound, 
the diameter of the commutator being 23 in. The 
carbon brushes of which there are two are 14 in. by 
] in. on face. Without lowering the speed of the 
machine, are there any means by which this sparking 
can be put a stop to, short of modifving the design 
of the machine, if the latter, what modifications would 
vou suggest ? 


Answer to Question No. 1258 (awarded 10s.).—The object 
of commutating poles is to set up a flux which will produce 
a voltage in the armature conductors equal and opposite 
to the reactance voltage induced in these conductors while 
undergoing commutation. The currents flowing in the 
armature produce fluxes or leakage fields somewhat as 
shown in Fig. 1, which refers to a four-pole machine. These 
fluxes are stationary in space, but the conductors them- 
selves move. So long as they move inside a loop, such as 
a b c d, formed by the lines of force, no E.M.F. is induced 
in them, but as they cut the loop at B, say (which they 
do at the instant of commutation), a voltage is induced in 


C = number of poles, P, for a multiple circuit winding and 
2 for a two circuit wave winding. 
. The width of the pole should not be less than the pro- 
Jected width of the brush (Fig. 1) in order to effectuallv 
neutralise the reactance voltage in all the conductors under- 
going commutation. Knowing the area and width, the 
length (parallel to the armature shaft) can be easily deter- 
mined. 

We now have to calculate the winding. First of all, we 
have to put sufficient amp. turns on the core to overcome 
the number of amp. turns per pole on the armature and 


Ar 


2 , 
then move amp. turns to drive the flux E against the 


reluctance of the magnetic circuit. 
AT 
CP 


Amp. turns per pole on armature = 


where T = total number of turns. 
The reluctance of the magnetic circuit is calculated in 


' the ordinary way except that the portion AB in the arma- 


them known as the reactance voltage, which, if excessive, - 


produces sparking at the brushes. In other words, we may 
say that the reactance voltage is the E.M.F. caused by the 
conductors cutting their own leakage field, which they do 
(as seen in Fig. 1) as many times per revolution as there 
are poles to the machine. 

The problem is, then, to design the commutating poles 
to produce a flux which will neutralise that at B. 

If K = leakage flux in lines per inch of slot per amp. 
flowing in the conductors (which is a value deter- 
mined by various experimenters for different 
shapes of slot). 
length of slot in inches. 
number of conductors per slot. 
total current from machine in amps. 
number of circuits in armature. 
number of poles. 


uH wy wd dw d 


oj > Haps — 


= current per conductor. 


A 
and 2 = current per slot. 


Ar 


C 
This is the value of the flux forming the loop abed in 
Fig. 1. 


.". Leakage flux = K x | x 


^. Flux at point B - T ar 
and this is the flux commutating poles must be designed 


to carry. 

Commutating poles should be worked at a low flux 
density, i.e., on the straight part of the magnetisation 
curve so that their action may be truly proportional to the 
load. Taking a density of 75,000 lines per sq. in., and 
K = 15, which is a usual value for ordinary slots, we get area 

Arl 


of pole core = 2500C 


ture is not taken into account, being overcome by the 
leakage flux itself. 
Hence we get 


Fic. 4. 


Total amp. turns = Eh T4 | Hil + Hele + Hsls! 


where Hı = magnetising force per inch corresponding to 
the given induction for the pole core. 
Hə = do. for the yoke. 
H; = do. for the air-gap. 
lı = length of two pole cores in inches. 
lo; = length of yoke in inches. 
lg = length of air gap in inches. 


In taking the total flux as : Č 


waste field. If desired, this flux can be multiplied by a 
waste field co-efficient (say 1-1 to 1-3) before calculating 
the size of pole and the amp. turns. 

Since the commutating pole windings are in series with 
the external circuit the diameter of the wire must be such 
as will carrv the full loud current and hence the number 
of turns, etc., can easily be determined. 

The results found in practice may differ from those 
calculated in the above way due to the following reasons :— 


(1) The value K is a very variable quantity and cannot 
he determined with any great degree of accuracy. 


(2) The condition of affairs in an actual machine is not 
so simple as indicated in Fig. 1. Due to the forward 
or backward lead given to the brushes the neutral 
position B is not midway between the two poles, 


we have neglected any 
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and hence the field of the commutating pole must 
be somewhat greater than the calculated value. 

(3) The conductors cut the leakage field at B more or 

less gradually. 

However, in practice these discrepancies are allowed for, 
by designing the commutating poles rather liberally and 
then, after the machine is built, the air gap is increased by 
removing pieces from the pole until the machine runs 


sparklessly at all loads.—H. Y. V. Jackson, M.Sc. 


Alternating Current 


Calculations. 


(Continued from page 224.) 
Section XI.—Capacity of Cables. 


From the principles of electrostatics it is known that the 
capacity of a conductor is increased if another conductor 
is brought into its neighbourhood ; it thus follows that the 
capacity of a single transmission line will be increased by 
bringing near to jt another conductor which is separated 
from it by some insulating material, and any arrangement 
for increasing the capacity of a conductor in this way is 
termed a condenser. Long distance lines, underground 
cables especially concentric cables, and insulated cables 
generally, possess capacity, which, in alternating current 
working, is of importance. Standard condensers usually 
consist of two sets of parallel plates of tinfoil, or other thin 
conducting sheets, separated by verv thin sheets of mica, 
paraffined paper or other insulating sheets. 

In the electromagnetic system (C.G.S.) of units 


l farad = 1 coulomb . $ C.G.S. unit of quantity 
" volt 10°C. G.S. unit of pressure 
= i C.G.S. unit of capacity 
but 1 microfarad = e of a farad 
7109 : 108 = ra C.G.S. unit of capacity. 


Then again, the microfarad or practical unit of capacity 
is 900,000 times greater than the absolute electrostatic 
unit of capacity, and the capacity of an air condenser 
with parallel plates is 


A (sq. cms. 
K, = l que "heces units 


drain d es QN tendu 
where ¢ = distance bite een the plates in cms. 


. K = A (sq. cms.) 
com" "4m x 900,000 £ (ems.) 
A (sq. ems.) 
1131 x re ms.) 

|. (100)? A (sq. metres) 
— 1131 x 107 t mm. + 10 


zi _A (sq. metres) | ren 
= F931 x lomm,  Derenarads 


O-O0884 A (sq. cer ; 
= —— — microfarads 
t (mm.) 


When the dimensions are given in feet, inches, etc., we 
have as the measure of the capacity of a condenser 
A(sq.cms) — (254) A (sq. in.) 


K n EIE 108 t (ems) 36 x 105 x 2-54 t (in.) 
Prose tbe ahve uim erat toe ahs 4 
(4) 


246 A (sq. in.) 
107 ¢ (in. 
— 2-246 x 12° A (sq. ft.) 
~ JO? t (mils.) x 1o 
0: D A (sq. ft.) 
= t (mils.) 
If the insulating medium or dielectric be not air, but 
be a substance of specific inductive capacity k, the capacity 
will be & times as great as the values given above. 


microfarads 
microfarads .......... (2) 


microfarads 


The specific inductive capacity, k, of 
no oe As e = 10 Ebonite "s 
B^ COE MN -= 223 Sulphur "ut 
ia. 0o rubber pure = 21 Paraflined paper = 365 
Uli rubber Mica... .. = 664 
vulcanised = 27 


Obviously, a concentric cable with a thin layer of in- 
sulation is an example of an elongated condenser, and its 
capacity is given by 
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K, =k x (ems). electrostatic units of capacity 
2 loge 


where l is the length of the cable, dı and d denote the 

external and internal diameters or radii of the conductors. 

Note 4 (dı — d) = thickness of insulation when diameters 

are given, whilst the thickness = dı — d, if the radii are 

given. The capacity in microfarade is for lengths i in metres 
KL ek 100 I (metres) 


2 x 2-3026 x 900,000 x log a 


L k x 24135 x 10-5% (metres) 


microfarads . .(6) 
; log i 
254x 12x l (feet) — — 

2 x 2-3026 x 900,000 x log E 


1 (fect) 


log X 


microfarads ....... (8) 


= k x 7-355 x 1079 x microfarads . .(7) 


l (miles) 
d 


low — 
gg 


= k x 0.038835 


EXAMPLE 1.—The dielectric of a concentric cable has a 
specific inductive capacity of 2-8. The cable is 10 kilometres 
long, and the diameter of the inner core ts 12-7 mm., and the 
thickness of the insulation 6:35 mm. Determine the charging 
current that such a cable will take when connected to a supply 
at 10,000 volts and of 50 frequency. 

Using formula (6) we have for the capacity of the cable 

2-8 x 2:4135 x 1075 x 10 x 1,000 


Kay =— 12-74 12-7 
19.7 
9. 28 x 0- P4135 


log 2 ~ . 0:3010 
= 2-245 microfarads. 
Now the charging current is given by 
J, = w KE amperes 
9.945 
B cox 10,000 = 1-05 amperes 
] o6 ł 


log 
2R x Q- 24135" 


= 9 rx Wx 


KXAMPLE 2.—The capacity of a concentric cable 3 miles 
long ws 3 microfarads. The radius of the inner conductor ts 
0-5 inch, and the specific inductive capacity of the dielectric 


is 25. What is the thickness of the insulation ? 
Lett = thickness of the dielectric 
then d +¢= inner radius of the outer conductor. 


Using formula (8) we have 
2-5 x 0:038835 x 3 


pu +05 
^ 05 
0- ! 
log Te = 25 x 04038835 = 0:0971 = log 1-25 
(+05 or 
05 1:35 
andt 2 05x 1-25—0°5 = 0:125 inch. 


EXAMPLE 3.—7t is found that when a concentric cable 3 
miles long 1s connected to a 50 frequency 10,000 volt supply, 
the charging current às 7-75 amperes. The diameter of the 
inner conductor ts 0-75 inch, and the inner diameter of the 
outer conductor is one inch. Determine the specific inductive 
capacity of the dielectric. 

Since the charging current is given by I, = 
the capacity of the cable is 
I, 108 = 7-75 x 109 


wKE 


Kat = 3:18 7 100 x 10,000 
= —— microfarads. 


And from equation (8) the capacity is given by 
T75 0038835 x 3 
T a 


log —— m 


0-116505 


i 
eS 
x 


7 

] — 9.647 

m x 0-116505 SUR 
(To bé continued.) 
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The Electrical Engineer. 


LONDON, Soros 8th, 1911. 


THAT EDISON BATTERY. 

Slowly but surely Mr. Edison would appear to be 
conquering that innate shyness which makes the 
interviewer so obnoxious to him. That, at any rate, 
would seem to be the moral of a column article in the 
“ Standard," from which we learn many surprising things 
about the new Edison battery. A revolution in vehicular 
traffic which will rapidly accelerate the electrification of 
railways ; reorganise the tramway systems to the extinction 
of the trolley, the third rail, and the central power house, 
providing each car with a power house on its own wheels ; 
solve the problem of lighting in mines, and do many other 
marvellous things—these, we are told, are a few of the 
possibilities of the new storage battery which the American 
inventor has given to the world after concentrating upon 
it the unremitting industry of ten of the best years of his 
life. Exaggerated reports, it appears, have been published 
throughout this period regarding the impossibility of the 
task Mr. Edison set himself, and these have been varied 
with premature intimations of its success. Now, however, 
the invention is perfected, and 1t will be exhibited for the 
first time in this country at the great Electrical Exhibition 
at Olympia a fortnight hence. At last, then, Mr. Edison 
Qf he will permit us the use of an expressive Americanism) 
has the goods and is ready to deliver them. ‘It is only 
because the storage battery has been so backward," savs 
Mr. Edison, or one of his assistants, “that electricity 
has not superseded all other forms of lighting and motive 
power to-day. People hear, of this vast forcecharnessed at 
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last by the ingenuity of man with perfectly stupendous 
possibilities for its employment; and they cannot under- 
stand why it has not been more generally applied to the 
purposes of traffic. With a cleaner, cheaper, safer, and 
simpler method at hand, whose vast store of working power 
has been repeatedly demonstrated, why are all the old- 
fashioned dirt, delay, and danger still allowed to prevail ? 
The answer is very simple. It is that not until now has 
electricity for all its wonders been portable. You cannot 
carry it with you as you can petrol, or coal, or any other 
potential motive power. Huge power stations are necessary 
from which the magic force radiates over wires and through 
rails to its destination. Electrification without this vital 
centre of reserve power to which every lamp or car which 
draws on it shall be rigidly and intricately connected 
has so far been extremely limited, the electric limousine 
being practically the only exception. Thus the uses to 
which electricity can be put have been very seriously 
curtailed. The individual store of power was what was 
lacking ; electricity so flexibly adapted to modern demands 
that people could carry it about with them like petrol.” 
We seem to have heard all this before—not once, but 
many times; and scepticism begins its insidious work. 
But then—Olympia! Yes; Mr. Edison certainly must 
have the goods this time. He (or his assistant—it really 
does not matter very much)—goes into details. Mr. Edison 
claims that “‘ the battery with which he rescues electricity 
from its evil reputation " (that, at any rate, is a new idea) 
“will undoubtedly go down to posterity as one of his 
really great inventions." It is the first electric battery of 
any importance, he says, which is entirely constructed 
of metal. 'The container, the cover, and both plates are 
constructed of nickelled steel, while the electrolyte is so 
simple à compound as weak potash solution in distilled 
water, originality being added, however, by the addition of a 
dash of lithia. It is infinitely superior to the lead battery 
in every way. It weighs one-half as much as its clumsy 
predecessor, occupies from five-eighths to seven-eighths as 
much space, and has about the same initial power, which, 
however, actually increases with use, while that of the 
lead battery steadily decreases and wears out in a year. 
The new battery lasts practically for ever, there being 
nothing either to rust or corrode in its composition, and 
it is immune from breakage on account of its special 
corrugated steel container. It has no acid like the lead 
cell, and is covered, so that there can be no dangerous 
spills. It is the only battery yet designed which will resist 
vibration. It can be filled and doctored by the merest 
amateur, as its electric filler registers the proper amount 
by ringing a bell. Finally, the bold claim is made that 
there is no waste when it is standing idle, and, unlike 
the lead battery, it is not spoiled if it 1s allowed to run out. 
It 1s sad to note, however, that within twenty-four hours 
* the head of a large firm for the manufacture of electrical 
appliances " should throw a cloud over this rosy picture. 
“ Mr. Edison is always inventing things which are going 
to change the complexion of the whole world,” he said. 
“ But it will be years before so radical a departure as 
the universal employment of electricity for traction and 
lighting power comes about. There are scores of difficulties 
that stand in its way outside its mere theoretical demon- 
stration. The Edison battery may be only two-thirds as 
big and one-half as heavy as the lead battery, but even 
that is still a great deal in the construction of a big van. 
I have faced the problem of electrifying vans and large 
wagons, and I have found that in a vehicle of, say, three 
of four tons, almost a ton of weight would be taken up 
by the battery. And the room it would occupy would 
necessitate the designing of an entirely new chassis from 
the style now in use. That is only one practical difficulty.” 
Mr. Edison, however, makes short work of * the head of a 
large firm for the manufacture of electrical appliances.” 
Several of the van manufacturers of America have already 
anticipated this problem, and are now constructing the 
bodies of their vehicles of such a pattern that a fair-sized 
electric battery could be easily installed. And not only that, 
but more than half the street traction in the shape of 
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heavy vansand delivery wagons in America is already pro- 
pelled either by electricity or petrol. Street traffic, however, 
is only one of the many uses to which Mr. Edison has 
designed his new storage battery to be put. The United 
States Government have formally adopted it for use on their 
submarines, for instance. Tests of an unofficial character 
are now going on, too, with regard to the electric launch 
fitted with the steel batteries, while a further use is being 
made for it as the reserve battery for the Marconi wireless 
telegraph systems on shipboard. Well; we must wait 
for Olympia. 


THE ELECTRIC SUPPLY PUBLICITY 
COMMITTEE. 


The Electric Supply Publicity Committee have made a 
further issue of publicity matter. On two of these items we 
should certainly congratulate them on having produced 
something very good, viz., on the Heating Booklet and the 
Heating Mail-Card. There is one point of particular excel- 
lence, and that is the coloured drawing which figures on 
the front cover of the booklet and on the mail-card, repro- 
duced on page 272 of this week's issue. This is a design 
by the well-known artist, Mr. Cecil Aldin, who has obtained 
such widespread popularity as a painter of dogs in their 
various moods. In the present instance he depicts two 
dogs in & very happy moment in front of an electric 
radiator. Mr. Aldin, in his own inimitable way, has given 
these animals an expression of waggish good humour 
which should carry conviction of the good effects of an 
electric radiator to every beholder. The coloured repro- 
duction is certainly an achievement and gives a fine sense 
of glowing warmth. This booklet is issued at a very con- 
venient moment, as it will be just in time for sending out 
with the September quarters accounts. Of course, it 
might be thought that September is a trifle early to adver- 
tise radiators, but there is no doubt that the best time to 
get them in is when the first cold evenings and mornings 
are upon us. The inside of the heating booklet is equally 
excellent. Terse letterpress is combined with attractive 
vignettes, and altogether the booklet is just the thing to 
put in the hands of consumers. The mail-card, on which 
the illustration has been reproduced, has the reverse side 
left blank, so as to be used for correspondence, and as 
such, would certainly form a very attractive advertise- 
ment, since the illustration is far too attractive to be 
passed by without notice. l , 

The issue also includes a 4-page circular in which the 
safety of electric light comes to the forefront as relieved 
against certain disastrous gas accidents quoted from the 
Press. There is also another item in this issue, which 
should be of considerable interest to supply undertakings. 
This is a power booklet of good size, got up on the most. 
approved lines. The advantages of electric driving are 
dealt with in general, and then, so as to give point to the 
booklet, certain typical trades are taken with admirably 
reproduced illustrations of motor driven plants. The 
booklet should certainly be an important factor in opening 
up the ground for personal canvassing. 


The  Kraftubertragungswerke Rheinfelden A.G. has 
issued its report for 1910. Bad weather caused a falling 
off in the water power, so that a larger proportion than 
usual of the load fell upon the two steam power stations, 
and some power had even to be purchased. The new 
40,000 volt transmission Wyhlen-Gebweiler came into 
operation, and is worked by a new company, the Oberr- 
heinische Kraftwerke A.G., which, however, draws its 
current from the Rheinfelden A.G. The net profit was 
379.298 marks (742,350 last vear) Of the 10 million 
marks of capital, six millions receive 8% and four millions 
59/. both dividends being the same as for last year. The 
directors receive 24.186 marks, and 33,087 marks are 
carried over to the 1911 account. 


The Rev. Frederick J. Jervis-Smith, F.R.S., who died a 
few days ago at Battramsely House, Lymington, at the age 
of sixty-three, was the inventor of several forms of dynamo- 
meters, integrators, and(chronographs, 
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Electrical Progress at Home and Abroad. 


SCOTTISH NOTES. 


The Aberdeen Electricity Undertaking —A 
Satisfactory ;Year. 


Numerous interesting points are dealt with by Mr. J. A. 
Bell, the Citv Electrical Engineer, in his 13th annual report 
on the working of the Electricity Department of the 
Aberdeen Corpor ation. The outstanding features of this, the 
18th year of the working of the department, were marked 
increases in sales for power, heating, and cooking, not- 
withstanding the continued depression of trade in the city ; 
the inclusion in the Corporation’s Provisional Order of this 
vear of a clause limiting the local rates on underground 
works to one-fourth of their value, and thus at last putting 
the department on an equality with the gas undertaking in 
this respect ; the extension of the extra high tension supply 
to Culter, and the building of a new sub-station there ; and 
the continued drop in the cost of production. 

The financial results of the vear’s working, compared 
with the previous vear, are as follows :—Sale of electricity, 
£44.986 (increase £2,229); rents, feu-duties, etc., £243 
(same); hire of motors, £1,845 (increase £212); miscel- 
laneous, £478 (decrease £107); total income, £47,553 
(increase £2,334) ; total working expenses, £20,634 (increase 
£1,273). This leaves a gross profit of £26 919, or £1,061 more 
than last vear. The interest on capital was £9,244, a 
decrease of £182 ; the instalment to sinking fund, £14,745, 
an increase of £190; and depreciation on motors, £567, an 
increase of £80. The fourth instalment paid under the 
Corporation Electricity Act, 1907, was £477 and the profit 
on the year’s working placed to the reserve fund was £1,984, 
or £1,017 more than Jast year. A 91:39, increase in heating 
and cooking and a 26.259, increase in power sales, are 
encouraging signs of the advantages of these two applica- 
tions of electricity becoming better known. Those results, 
Mr. Bell points out, are largely due to the efforts of the 
development department of the undertaking. 

The new rating clause will, it is estimated, reduce the 
amount paid by the department in rates a matter of at least 
£1,000 in the vear 1911-12. This will still leave the depart- 
ment a heavily burdened undertaking as regards rates in 
comparison with similar electricity works. The rates paid 
bv the departinent in the county is a subject Mr. Bell urges 
the Electricity Committee to consider, with the object of 
obtaining better terms, failing which it would be a matter 
for consideration whether powers should not be sought to 
increase the price paid per unit in county districts. The 
huhting is now supplied in those outlying districts at one- 
half the price paid in the Deeside district in the old com- 
panv's time, and, further, heating and power rates are 
similar to the city charges. The amount paid in rent, rates, 
taxes, feu-duties, and insurance by the old company, as 
shown in their last balance sheet, was £68, whereas, not- 
withstanding the facilities provided by the Corporation, the 
department paid this year for rates alone in the Peterculter 
district £260. 


YORKSHIRE NOTES. 


Electric Steel Smelting — Professor McWilliam on 
the Present Position of the Problem. 


A special report on the electrical smelting of steel was 
prepared for the meeting of the British Association at 
Portsmouth by Professor Andrew McWilliam, of Sheffield 
University (writes the Sheffield eorrespondent of the 
ELECTRICAL ENGINEER), the more salient features of which 
are summarised herewith, as it does not seem to have been 
dealt with in the published accounts of the meeting. 

Professor Mc William begins his report with the statement 
that the melting of steel by means of electricity has passed 
the experimental stage, and hecome one of the commercial 
processes by means of which steel is manufactured for the 
market. It is not correct, he points out, to say that it has 
'' emerged ” from the experimental stage, as this process of 
steel. making, and most other processes, are continually 
being experimented with, and the results compared. When ' 


new demands arise the manufacturer has to ask himself 
what kind of steel will best suit the purpose at the present 
time. Will Bessemer or open-hearth steel be most suitable 
to satisfy the demand, price, quality, and other matters 
considered, and must it be acid steel or will basic do, or is 
it necessary or desirable to use crucible steel or electric 
steel, to maintain or increase his profit or his reputation for 
certain goods ? The general impression gathered from much 
conversation with users is that the arc furnace product from 
slightly impure materials, purified to Swedish standard, 
just about takes its place by Swedish open-hearth and 
Bessemer steels, and that the induction furnace product 
skilfully made from pure materials equals anything but the 
verv highest. qualities of crucible steels. 

The special feature of the Héroult and Róchling- Roden- 
hauser types is that with an oxidising purification phos- 
phorus can be eliminated to almost any extent that will pay, 
and after removing the slag, and forming another, by a 
reducing purification sulphur can similarly be removed. 
The Kjellin induction furnace acts as a melter of materials 
much after the manner of the crucible, and has one advan- 
tage over the crucible in that there is no absorption of 
sulphur during melting. Recent experiments with covering 
slags specially calculated to give a minimum of change in 
composition during melting show compositions in the ingots 
practically equal to those by calculation from the con- 
stituents, a result better than expected, but still requiring 
thorough checking. The results at least serve as a text for 
one fact that must never be forgotten. The electric furnace 
of whatever design will not make good steel automatically. 
The same metallurgical skill required by the older processes 
must be expended on the proper killing and finishing of the 
steel, by whatever type of electric furnace it is being 
melted, and the fact that in electric as in other furnaces bad 
steel may be made from good materials increases the 
difficulty of finding the exact place of any steel in the 
world’s work. Cases where electric steel has been found 
unsuitable, especially in the earlier days, have been investi- 
gated, and it has been found that the steel has been wrongly 
made. In other cases no such explanation could be given. 
Recently a manufacturer using large quantities of electric 
steel stated that he could get great purity, but no better 
mechanical tests, vet he found the electric steel gave a 
better life than his former steel, and so he used it. | 

A point of importance is that the production of electric 
steel has introduced a new competitor into the field by 
giving great impetus to the use of the great waterfalls, and 
much energy is now being used that formerly ran to waste, 
whilst the successful application of electric power to the 
production of charcoal pig-iron allows of à much-reduced 
consumption of charcoal. The rapidly increasing price of 
charcoal in Sweden, owing, among other causes, to 80 much 
of the wood being used for making wood pulp for paper- 
making, is quite a serious situation which this application 
of electric power may help to relieve. In considering the 
present position of the electric steel-melting industry regard 
must be had to the numbers and capacities of the various 
tvpes of furnaces in work, not in work, and being built, 
although a complete survey should also take account of the 
nature and qualitv of the materials being made, for a 
furnace making a ton of high-speed steel should obviously 
be credited with more importance in the commercial world 
than one making a ton of steel for rails. The progress in 
numbers and capacities and in output should also be con- 
sidered. So far as one could ascertain, about June, 1910, 
there were about 118 furnaces of all tvpes, of which 70 were 
in use, 10 not working, and 38 being built. There were 77 
of the arc furnaces recorded, of which 29 were credited as 
Héroult, 17 Girod, 13 Stassano, 6 Keller. and 9 others ; 
besides one furnace at Domnarfvet, Sweden, for the pro- 
duction of 2.500 tons of pig-iron per annum. with one in 
Norway and one at Trollhüttan, Sweden, hoth in course of 
construction, and each designed to produce about 7,500 tons 
of pig-iron annually. Of the Héroult furnaces the total 
capacity per charge of those working was about 80 tons, and 
of those in course. of construction aboutS0 tons. The Girod 
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furnaces, the great competitors of the Héroult, were recorded 
at about 83 tons in work and 26 tons being built. Similarly 
the figures for the Keller were 13 tons and 5 tons, and for 
the others 20 tons and 13 tons respectively. Of the induction 
furnaces the Kjellin furnaces erected totalled 14, with 35 
tons capacity, the Róchling-Rodenhauser 15, with 30 tons 
in work, one ton not in work, and 17 tons capacity being 
built, all others about 18 tons in work. That gave a total 
capacity of about 250 tons for the arc furnaces and 100 tons 
for the induction, or a grand total of 350 tons per charge for 
all electric steel-melting furnaces. Taking the Héroult 
furnaces as an example, in June, 1910, there were 29 with 
a capacity of RO tons, in work, and 50 tons in course of 
erection, 130 tons in all, whilst about. June, 1911, there were 
43 furnaces, with & total capacity of about 242 tons. The 
output of electric steel in Germanv, the United States and 
Austria-Hungary in 1910 amounted to almost 112,000 tons, 
which is an increase of 63,000 tons over the figures for 1909. 
These are the only countries for which the exact output of 
electric steel is published, but there is no donbt that the 
figures for Sweden, France, Belgium, Italy, would also show 
large gains. The increase will probably be more than main- 
tained in 1911, as more than 30 new furnaces of various 
types should be started during the year, and many which 
only started towards the end of 1910 will put in a full year's 
work in 1911. England will also for the first time appear 
as a regular producer. 

Until the beginning of the present year the Héroult 
furnace at Edgar Allen's in Sheffield was the only arc 
furnace in steady operation. In January three Héroult 
furnaces were commenced in England, at Vickers', and 
Thomas Firth & Sons’ in Sheffield and at Lake & Elliott's in 
Braintree, Essex. A Grónwall furnace, for demonstration 
and manufacturing purposes also started at about the sanie 
time in Sheffield, and the output of England for 1911 sliould 
amount to about 13,000 tons. A 15-ton Héroult furnace is 
to be erected at Skinningrove shortly, and is expected to 
turn out. 200 tons per day. About the same period Kjellin 
induction furnaces have been working satisfactorily at 
Vickers & Jessop’s in Sheffield and an experimental furnace 
at the University of Sheffield. Great progress will be made 
in Germany with electric furnaces during the next vear, 
when Héroult furnaces of 25 and 22 tons capacity are to be 
constructed. At present the largest size are the two 15-ton 
Héroult furnaces at S. Clucago and Worcester, belonging to 
the United States Steel Corporation, who have recently 
acquired the Heroult patents for America, 

The electric furnace can be used either for melting scrap 
directly or in combination with some other form of furnace, 
in which case it simply acts as a refiner. The majority of the 
recent furnaces have been employed in this way, in con- 
junction either with Bessemer or open-hearth furnaces. The 
latter are usually of the basic tilting type, part of the charge 


heing removed to the electric furnace after the pig is melted. 


and the bulk of the phosphorus removed, leaving some phos- 
phorus and the oxygen and sulphur to be eliminated by the 
electric furnace. In this case the time required for the 
electric furnace is from one hour to two hours according to 
the degree of refining required and the original condition 
of the steel when removed from the basic furnace. The 
power used varies from 100 to 300 kw. hours per ton. When 
cold scrap is melted the time required is about six hours and 
the power consumption said to be from 650 to 750 kw. hours, 
but really, all in, more probably 800 to 1,000 per ton. Of 
the 44 Héroult furnaces in operation or construction 21 are 
to melt scrap, 20 to take molten steel from the basic open- 
hearth, one from a Talbot furnace, and two from converters. 

Electric furnaces are being employed in the following 
cases :—(1) To replace crucibles. The gain 1s then one of 
cost of production. (2) For foundries. Electric furnaces are 
being used in many foundries. At Georg Fischer's & 
Schaffhausen thev are the only furnaces employed, and Lake 
& Elliott, of Braintree, are now making most of their steel 
electrically. (3) To replace Swedish Bessemer steel, and for 
steel of axle and tyre quality. (4) For weldless tubes. The 
Mannesmann Company have Héroult furnaces in Germany 
and Italy. (5) In combination with Talbot furnaces. Owing 
to the fact that the heat need not be sufficiently great for 
teeming on transference to the electric furnace, the output 
of the Talbot and the hfe of the lining and roof are said tc 
be largely inereased. This will be the procedure at Skinnin- 
grove for making rails. (6) For melting turnings, especially 


high-speed turnings. These make excellent scrap for the 
electric furnace. Nickel scrap can be melted without any 
loss of nickel. 


GERMAN NOTES. 


Electric Sale Rooms— Water Power Developments 
—Traction Propositions—Company Affairs. 


The municipal electrical works in Hanover have estab- 
lished in their sale rooms an exhibition of domestic elec- 
trical appliances. One of the features of the show is an 
arrangement whereby a single meter is made to record 
the entire consumption of current, whether for lighting, 
heating or cooking, so that the householder can know 
exactly how much he is spending just as easily as he can 
from a gas meter. Every possible domestic application 
of electricity is illustrated, except motor appliances, such 
as sewing machine motors. 


Power in Austria. 


The development of the utilisation of the vast water 
power of Austria for electrical purposes has been very 
marked during the last two years. The very Jatest under- 
taking is at Gosau, where the river of the same name 
falls steeply through several lakes. Five works are in 
operation, or soon will be, dealing with 1,600 gallons of 
water per second, and developing nearly 10,000 h.p. 


Electric Pumps in Galicia, 


A reservoir for crude petroleum, holding 32 million 
gallons, has been successfully cleared of water over a lift 
of 15 ft. by means of pumps driven by one electric motor, 
of 4 h.p. only, and in the short time, considering, of five 
weeks. 


Rome and Ostia. 


On July 26, 1911, the negotiations about an electric 
railway between Rome and the mouth of the Tiber (Ostia) 
were concluded. A company has been formed with a capital 
of £800,000 and the works will be commenced as soon as 
the Government concession has been obtained. The Rome 
terminus is already in course of construction on the Piazza 
Venezia, about the foot of the Capitoline Hill. The first 
portion of the line, as far as Porte San Paolo, will be 
underground. As soon, however, as the city is cleared it 
will emerge into the light of day. The city provides land 
and will supply the power for working the line. The works 
will take about three vears, so that tourists mav reckon 
on using it in 1914. The distance is about 14 miles. The 
line will be double all the wav. 


Company Affairs. 


The Vogtlandisches Elektrizitatswerk A.G. has bought 
up several smal] municipal enterprises in its neighbourhood. 
It made a net profit for 1910-1911 of 57,754 (26,950) marks, 
and after paying a 595 dividend on its capital of 3? million 
marks has carried over 12,224 marks. 


UNITED STATES. 


The Electrolysis Trouble—The Resistance of Metal 
Filaments—A Rail-grinding Machine, 


The Chicago City Council has appointed Mr. Ray Palmer, 
Associate A.I.E.E., to make an electrolytic survey of the 
city. The danger of damage from electrolysis is taken very 
seriously in the smoky city, and it has been decided that in 
the rehabilitation of the surface street railways the tracks 
shall be reconstructed in such a manner as to eliminate, as 
far as possible, the escape of electricity from the rails. This 
is done by supplementing th. rail connections themselves on 
all new work with a return copper conductor or conductors 
laid between the rails and attached to the latter at frequent 
intervals. In order to meet the probable future growth of 
the strect-railway system and provide against a path for the 
return current in case of broken joints, it was decided to lav 
no track unless supplemented bv a return conductor, and 
that for double track a conductor not less than 500,000 circ. 
mil. in section should be used. As the flow of electricity is 
greater near sub-stations and power houses, this supple- 
mental conductor has been increased in size at many 


‘locations so that in not a few instances there have been from 


two to twelve 1,000,000 circ. mil-cablestaid to supplement 
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the rail return. The present Chicago city ordinances relating 
to electrolysis require that the joints of the rails shall have 
a conductivity equal to the conductivity of the rail itself. 
This provision has been carried out by the board of super- 
vising engineers, which has provided welded joints on all 
new track except at a few points, such as on special work, 
where it has been impracticable to weld the joints. In these 
cases copper cables have been provided to connect the main 
rails. The rails have also been connected together and to 
the supplemental return cables with copper cross-bonds 
placed at frequent intervals. After adopting this standard 
of track construction it became evident that the necessary 
information upon which to base conclusions regarding what 
should be done with other structures, to prevent the de- 
structive effect of electrolysis on underground utilities, 
might be gathered by co-operative action on the part of the 
publie-utiity companies and the board of supervising 
engineers. The result was that a sub-committee on electro- 
lysis, consisting of representatives of the board and each of 
the utility companies interested, was appointed. The com- 
mittee has endeavoured to recommend a practical method 
for the prevention of electrolytic action between the various 
underground metallic surfaces in the city. The committee 
has investigated the conductivity of cement, concrete and 
earth materials, measured the resistance of various cables, 
conduits and pipes, made extensive electrolytic surveys and 
done much other work, including the investigation of an 
extensive drainage system for protecting pipes in power 
stations. The committee's final recommendations are about 
to be formulated, and in the meantime certain plivsical 
connections have been made between the tracks of the 
surface railway companies and some of the elevated railway 
companies with marked effect in the reduction of the flow 
of electricity and consequent reduction in electrolytic effect. 
In a report from the Bureau of Public Efficiency on this 
subject it is stated that one of the large department stores 
in Chicago experienced the injurious effect of electrolysis 
through the failure of one of its 6 in. water mains in the 
basement. The Bureau received an invitation to investigate 
and found that current from the electric railwavs. was 
entering the building by the water and gas service pipes and 
following the piping and structural steel of the building until 
it found its way to the rails of the Llinois Tunnel Company's 
track. This investigation disclosed a 6 in. pipe in the 
building carrying 59 amps. of current. The People’s Gas, 
Light & Coke Company, it is stated, greatly reduced the 
damage done to its system by bonding with copper wire the 
gas mains 1n positive territories to the track rails. Each 
joint 18 also similarly bonded, while copper cables have been 
tapped into gas mains in numerous instances and carried 
to negative bus-bars at power stations. 


Resistance of Metal Filaments. 


Messrs. Edwards and Conner contribute to the “ Elec- 
trical World " an account of a very interesting series of 
alternating-current Wheatstone-bridge measurements of 
incandescent filament resistances at different phases of the 
current wave. The bridge with the lamp under test in one 
of its arms is supplied with alternating currents from 
electric-light mains, and a rotating-contact device closes the 
galvanometer circuit once in each current cycle. The 
measurements show that the tungsten filaments varied 
from + 0'9 to + 1:78% above and below the mean working 
resistance, depending upon the size of the filament. The 
thinner the filament or the lower the wattage of tbe lamp 
the greater the cyclic change in resistance owing to the 
increased cyclic elevation of temperature. The tantaluin 
lamp was less affected in resistance than the tungsten 
lamps, while the carbon lamps were still less affected, and 
affected in the reverse direction. The method (observes the 
'" World ") should prove very useful in bringing to light 
the electric. behaviour of metallic filaments carrying 
alternating currents. It will be seen that the cyclic change 
in candle-power amounted to as much as + 1395 in one 
instance. The simplicity and convenience of the method 
described are very striking. 


Electrical Grinding of Track Rails. 
, An electrically operated grinding machine for smoothing 
inequalities of track rails is now in successful service in 
Detroit and its use is rapidly extending to other cities, 
important orders for the machine having been recently 


received by the manufacturers and patentees, the Kerwin 
Machine Company, of Detroit. Jt is claimed that the 
utilisation of this machine adds enormously to the effective 
life of the rails, and it has been demonstrated that in 
Detroit alone many miles of line so badly cupped at the 
joints that they were condemned and advised to be replaced, 
were saved by grinding. In this case the joint plates were 
first stepped so that the bottom of the cups on the receiving 
rails were brought to the level of the uninjured delivering 
rail. After the stepped joint plat» had been tightened the 
Kerwin rail grinder was used and the cups were ground out 
of the receiving rail. The joints were thus brought to the 
surface of the track. The machine consists of a steel under- 
frame mounted on four car wheels, a driving motor and a 
group of friction wheels and driving belts which opcrate 
emery wheels supported by a carriage which slides along 
the track rails. The machine is designed with a view to 
operating from one part of a railway system to another part 
under its own power, at which times the grinding- wheel 
carriage can easily be raised clear of the track. The main 
framing of the grinding machine consists of two side sills, 

which are J-beams 15 in. deep and weighing 42 lb. to the 
foot. This frame is 13 ft. long over all. The end members 
are 15 in. 33-lb. channels and the intermediate cross- 
members are 12 in. 31 5-Ib. I-beams and a 9 in. channel. The 
motor is mounted on a sub-frame built of 6 in. I-beams and 
covered with a g-in. plate, 38 in. x 29} in. in area. The 
trolley stand is made of extra heavy 5-in. pipe and is 7 ft. 
6 in. high. Its base is bolted to the heavy end sill of the 
underframe and is guved in three directions. The post fits 
over a casting wluch is bolted to the end sill so that a very 
secure support is given for the trolley base. With each rail 
grinder the manufacturer supplies a Bayonet trolley harp, 
stand and wheel. The underframe of the rail grinder is 
supported on 4-in. street-car axles equipped with 33-in. 

500-Ib. standard street car wheels and journal boxes. This 
running gear permits the operation of the car at compara- 
tively high speeds on long runs from one part of the railway 
system to another. The motor, mounted on top of the 
frame, is used to move the car along the rails, power being 
transmitted through a belt, friction pulleys and reduction 

gearing to a standard street railway split gear on one of the 
main axles. This gear is 23 in. in diameter and has a 4}-in. 
face and 69 teeth of three pitch. Friction clutches and other 
transmission mechanism are designed to provide either 
continuous movement of the car in either direction or a` 
movement alternately Lack and forth over the short length 
of track or joint which is to be ground. Provision 1s also 
made for continuously driving the emery wheels while the 
car is moving forward and backward or letting them remain 
idle while the car is being moved from one end of the road 
to the other. A belt from the motor drives the upper or 
main shaft, which carries two paper friction pulleys, each 
about 6 in. wide, and two larger pulleys which are fitted 
with narrow V-shaped belts for conveving power to the 
emery wheels. The grinding wheels are driven at high speed 
through the single intermediate shaft between them and 
the motor, and the friction pulleys deliver power as desired 
for moving the grinder along the track. Two large iron 
pulleys are mounted with their journal boxes on guides so 
that they may be thrown against the small friction pulleys 
as desired. The shaft of each of the large friction pulleys 
connects through a universal joint with the main train of 
gearing. One of the friction pulleys drives through a single 
intermediate pinion and the other through two pinions. 
Thus when the first friction pulley 18 transmitting power it 
will move the car in one direction, while the use of the other 
pulley with its train of two pinions will move the car in the 
opposite direction. One of the gears in the train leading 
from the pinions on the friction pulley shafts to the gear on 
the car axle is fitted with a clutch which permits the 
grinding wheels to be run while the car stands still. The 
machine does its work automatically, requiring only one 
man to set and operate it, and the cost of grinding out 
corrugations averages less than 2d. per foot of rai. The 
grinder is also useful for grinding new joints to a true 
surface in order to check the tendency to cupping, and 
likewise for grinding special track-work rail heads, joints 
and hard centres, and thus improving the riding qualities 
of the track work and prolonging its hfe by removing any 
unevenness which may cause vibration and destruction of 
the rail head; 
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BUSINESS NOTES AND 


LIGHTING, POWER AND GENERAL. 
` HOME. 


ABERDEEN.---The net revenue of the electricity undertaking 
for the past year, after charging £14,744 14s 5d for sinking fund to 
pav off mortgages, was £1,984 3s 11d. The net liabilities at the end 
of the year were £220,014 10s 5d, that sum being made up as 
follows :—Amount of borrowed money, accounts due to trades- 
men, etc. (less due for current supplied), value of 
stores in hand, ete., £234,014 lUs Sd, less the reserve fund 
invested amounting to £14,000. The capital account amounts to 
£373,374 14s 7d, the excess of assets over liabilities being £327 
16s 8d, £73,586 10s 6d having been .arried to the sinking fund, 
and £64,512 2s 5d to the depreciation fund (exclusive of motors). 
The revenue account shows the sale of current realised £44,986 
8s 2d, and hire of motors £1,845 4s lid. On the expenditure side 
of the account the generation of electricity cost £11,173 16s 10d 
and rents, feu-duties, and taxes £5,057 11s 1d. The revenue and 


expenditure account amounted to £47,553 2s 7d, a balance of | 


£26,351 18s 9d having been carried to the net revenue account. 
The quantitv of electricity generated amounted to 7,004,900 B.T. 
units, compared with 6,416,276 units in 1910. The Gas Committee 
has recommended a reduction of 3d. per 1.000 cubic feet on the 
price of gas to household comsumers and 4d. per 1,000 cubic feet 
on gas supplied for motor purposes. The Electricity Committee 
recommended a reduction in the price of electricity for lighting 
purposes from 31d. to 31d. per Board of Trade unit, being a re- 
duction of 10°65. Slot meters are to be introduced, the charge for 
these to be 4d. per unit. 

BARNSLEY.—At the Local Government Board inquiry into the 
Council's application for sanction to borrow £16,100 for purposes 
of electric light extension (briefly reported last week), Mr. 
Barker (the Borough Electrical Engineer), said that in February, 
1899, the Local Government Board sanctioned the borrowing of 
£25,000 for the electric lighting scheme of the borough. In 
December, 1899, a further sum of £3,115 was sanctioned. It was 
desired to extend the plant and mains owing to the increased 
demand, and for this purpose the Board sanctioned a further 
loan of £19,800 to cover a sum of £5,273 overspent on the first 
two loans, the balance of £14,527 being for further additions to 
buildings, plant, and mains, in order to meet this increased 
demand upon the Works. In August, 1903, the Board sanctioned 
a loan of £11,313 to cover the sum of £4,513 overspent on the 


third loan (£19,800), the remaining £6,800 being for further | 


extensions to plant, switehboards, ete. In September, 1904, a 
still further sum of £6,867 was sanctioned by the Local Govern- 
ment Board, of which £800 was for public lighting purposes, the 
remaining £6,067 being to cover the sum of £1,901 overspent on 
the loan sanctioned in August, 1903. In July, 1905, sanction was 


given to borrow the sum of £4,403, to cover the purchase of ; 
additional plant, ete., necessitated by the increasing number of | 


consumers to be dealt with at the works. At the time application 
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was made to borrow the above £4,403, there was in hand an.. 


unexpended balance of £191 for prospective mains and services 
to be carried down from the previous loan of £6,867. In January, 
1906, application was made for further powers to borrow £3.000 
for prospective mains and services. A statement giving details 
as to how the money had been expended was submitted at the 
enquiry held July 31, 1907, made up to March 31, 1907. In 
September, 1907, sanction was given to borrow a sum of £2,000 
for purposes of extension to test room, boiler house, plant, new 
feeder and prospective mains and services. A schedule of the 
estimate and actual expenditure on that loan was prepared and 
submitted at an enquiry held August 10, 1909, together with a 
detailed list showing the expenditure on mains and services 
between March 31, 1907, and March 31, 1909. In December, 1909, 
sanction was given to borrow £3,000. Application was now made 


: in introducing modern illuminants. 


NEWS. 


BnirsTOL.- -The method of electric lighting employed in the 
famous church of St. Mary's, Redcliffe, Bristol, furnishes an 
interesting example of the grafting of the new on to the old, says 
the ** Illuminating Engineer." This church is renowned for ita 
associations and beautiful old interior, and it might naturally 
have been expected that there would have been some hesitation 
The method adopted has 
been to outline the arches on either side of the main aisle with 
clear bulb metallic filament lamps, and in some cases the straight 
lines of the architecture have been followed in a similar manner. 
By this means the lamps are kept out of the direct range of sight, 
and the brightly illuminated stone immediately behind them 
probably serves to tone down the contrast. 

DUNDEE.---At a meeting of the Law and Finance Committee 
of the Town Council a discussion took place on the relation of the 
Corporation and the National Telephone Company in regard to 
the transfer of the telephone system. Treasurer Soutar said they 
must be on the qui-vire to prevent themselves being mulcted. 
The Government would not pay the taxes formerly paid by the 
Telephone Company and this would mean a loss to the Corporation 
of £896 per annum. Dundee in addition would lose £200 through 
the dropping of the wayleaves formerly paid by the company, 
and the proposed increase from £4 10s. to £8 10s. in the telephone 
rates would mean an extra £700. In all the city would lose some 
£2,000. Dundee was in the unique position of having an excep- 
tionally strong agreement drawn up entitling the Corporation 
and the citizens to certain privileges. and the agreement was not 
terminable by notice from the Telenhone Company. He was of 
opinion the Council had a good action against the Telephone 
Company. The Town Clerk pointed out that the agreement with 
Dundee was much stronger than that in existence in other towns, 
because it had been drawn up when there was an alternative 
company in Dundee. The Council agreed that counsel's opinion 
be taken in the matter. 

FirE.—Klaborate tests of the electrical power and fittings of 
the sub-stations of the Fife Electric Light and Motive Power 
Company have been carried out. The generatiag station is at 
Townhill, Dunfermline, where extensive plant has been fitted up. 
The equipment is the most complete and powerful in this part 
of the country. Sub-stations are erected at Randolph Lodge and 
East Wemyss. Among the contracts already undertaken by the 
company is the supply of motive power to the Wemyss District 
Tramway Company. Other concerns along the line are to be 
supplied. The cable is laid from Townhill by Kinglassie and 
Thornton to Leven, and tnence along the coast to the gates of 
Rosyth itself. 

GREENOCK.—At a meeting of the Corporation it was decided 
to take action with other Corporations in making representations 
to the Govenment as to the rating of the telephone undertaking. 
Treasurer Baxter said that when the undertaking became a 
Government service there was a fear that it would be made 
similar to the telegraphs, which would mean that the different 
towns would lose the present assessments derived from the 
Telephone Company. This would be a gross injustice, as the 
telephone was for the benetit of only a limited number. The sum 
at vee received by Greenock from this rating is £400. 

ANDSWORTH.—Although there was a material increase in 
in the number of lamps connected, the accounts of the Urban 
District Council Electricity undertaking for the year, show a 
debit balance of £555 which is reduced to £357 by the profit 
balance brought forward from last year. The units sold for light- 
ing, heating and power purposes also are considerably in excess 
of those sold in the previous year, but whereas the rate of increase 
in lighting units is greater than previously, in power units it is 
less. This is due to the fact that most of the power consumers 


| in the district are already taking a supply. As regards traction. 


' there has been a considerable decrease in the number of units 


for sanction to borrow £16,100 for extensions as per the following - 


estimate :—500 kw. turbo generator, complete with condensing 
plant, £3,500 ; excavating, foundations, ete., £370 ; cooling tower 
(as per accepted tender), £795 ; exeavating and foundations for 
same, £650 ; water tube boiler (as per accepted tender), £1,200 ; 
brickwork and extension to main flue, £280; borewell (as per 
accepted tender), £650; extensions to switchboard, £200; 
cables and connections, £210 ; water meter, £75; steam water 
and circulating pipes and valves, £250 ; extension builcings (one 
bay), £500 : contingencies, £35 ; making a totalof £8,715 ; less 
outstanding loan on existing tower to be superseded and met out 
of revenue, £415 ; reducing the amount to £8,300 ; prospective 
mains and services, £6,700; new lamp columns and fittings, 
£1,100; bringing the amount asked for to £16,100. Mr. Barker 
spoke of the increase in the use of electricity within the borough, 
of anticipated developments, and mentioned that the lighting 
committee proposed substituting electric lighting for 500 remain- 
ing street gas lamps. 

BoacNoR.-—The Lighting Committee of the Council have 
recommended that the consent of the Council should be given 
on certain terms to the application made by Mr. ‘Tate for an 
electric lighting Provisional Order. 


used, due to the diminished consumption on the Birchfield-road 
section, owing to the reduced service of cars. ln regard 
to hiring and hire- purchase schemes, the report states that the 
actual financial result of the hire-purchase installations show a 
fair trading profit, and the rentals from the hired installations a 
reasonable return for the expenditure incurred. In order to 
encourage existing lighting consumers tó use electricity for heat- 
ing and cooking purposes a specially cheap tariff had been intro- 
duced during the vear. Although the result shown on the income 
side was not large. it was an important start, and would undoubt- 
edly increase considerably in future vears. Dealing with the 
accounts, the report shows that the amount of capital expenditure 
on March 31, 1910. was £73,478. The expenditure during the 
vear has been £1,158, made up of buildings and machinery, mains 
and services, meters, hiring departments, and sundries. The 
total expenditure on capital account, therefore, at March 31, 1911, 
amounts to £74,636. The net debit, after deducting the amount 
repaid in sinking fund of £6,541 is £68,095. Referring to revenue, 
the report states that the total from all sources amounts to 
£8,320, as against. £7,812 in the previous vear, an increase of 
£418. Lighting shows an increase of £518, heating and power a 
decrease of £4 188. ; tramways a decrease of £223, public lighting 
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a decrease of £11 19s., and sundries an increase of £140. The 
total expenditure on revenue account amounts to £4,152, as 
against £3,805 in the previous year, an increase of £346. The 
gross profit for the year is £4,078, which is equivalent to 54°, 

on the total capital expenditure, the same percentage as in the. 

previous year. 

ILKESTON.—Àn interesting and comprehensive exhibition, 
illustrating the varied applications of electricity to commercial 
and domestic uses, was opened by Mrs, Shaw, wife of the Mayor, 
at the Town Hall, and proved extremely popular. The exhibition, 
which was arranged by Mr. H. P. Stokes, Borough Electrical 
Engineer and Tramways Manager, was in every respect a great 
success. Demonstrations of electric cooking were given by Miss 
G. A. Paget (London) by means of Messrs. Vickers Ltd.'s 
“ Eclipse" stove; while the “ Electric Marv Ann ” was also in 
prominent evidence. An excellent handbook to the exhibition 
was prepared by Mr. Stokes. 

LONDONDERRY.—At a meeting of the Town Council it was 
reported that Messrs. J. Ballintine, Ltd., had applied for a 
supply of electricity to their new cooperage, Strand-road. At 
present the supply is only required to act as a standby to their 
existing supply, but later on they will expect to require a constant 
supply. To connect these premises it will be necessary to extend 
existing distributing cable in Strand-road from Technical School, 
a distance of 500 yards, at an estimated cost of £03. Alderman 
Anderson asked whether, supposing they decided to carry out 
the proposed cable extension at a cost of £93, the engineer had a 
guarantee from Messrs. Ballintine to take a supply of light equiva- 
lent in price to 20°, of the cost of the work. The engineef said 
he asked Messrs. Ballintine would they undertake to take a 
supply representing about £17 per year, and the reply was that 
they only required the Corporation supply as a standby, and 
under the circumstances could give no guarantee. Alderman 
Anderson said he had no desire to impede local industry in any 
way, but he thought it unreasonable to expect the Corporation to 
spend £93 without any guarantee whatever that the supply of 
light would be taken when the cable extension was made, and 
after discussion the passage was deleted and the rest of the report 
carried. 

NORTON.— At a meeting of the Urban District Council the 
Waterworks Committee reported that tenders for the pumping 
of the water into the reservoir had been invited. Messrs. the 
Northern Counties Electricity Supply Company offered to pump 
the water for five years on the same terms and conditions as now 
prevailed with the exception that the charge was to be a “ flat ” 
rate of 11d. per unit net. If the contract was to be for one year 
only the charge would be 11d. per unit net. The number of units 
used during the year ended June 30, 1911, was said to be 32,832, 
which at 11d. per unit would amount to £171 per year. Messrs. 
the Malton. Gas Company, offered to pump the water for the sum 
of £96 per year. At a subsequent meeting of the same committee, 
with Councillor Ascough in the chair, a letter was, read from the 
Electricity Company in reply to a communication asking if any 
reduction in the price could be made, saying that the company 
considered the offer to be a reasonable one, and that they could 
not make any alteration. It was then moved by Councillor W. 
Kitching, seconded by Councillor H. Ascough, that the Elec- 
tricity Company be offered the sum of £150 to do the pumping 
required. An amendment was moved by Councillor J. Sadler, 
seconded by Councillor R. T. G. Abbott, that the Gas Company’s 
tender be accepted, and carried. The committee therefore recom- 
mended the acceptance of the tenders, and the minutes were 
agreed to. 

NOTTINGHAM.—-The City Council has agreed to sell to the 
National Telephone Company the whole of the wires belonging 
to the Corporation, which cost £2,600, for £800. The Mavor said 
the alternative wes to make a claim on the Government after the 
transfer, costly litigation which would probably not recover eight 
hundred pence. 


OKEHAMPTON.—AÀ correspondent of the ‘ Western Daily 
Mercury," of Plymouth, writes: “ Will vou allow me, through 
your columns, to call the attention of the Okehampton ‘Town 
Council to the wretchedly poor illumirating quality of the gas 
supplied to the street lamps? We might as well be without 
lamps, for, as a member of the Town Council facetiously re- 
marked, we need to carry lighted lanterns to find them." 


PETERBOROUGH.—At a meeting of the Council a report from 
the Electricity Committee was read, in which it was stated that 
an application had been received from Mr. Thomas Rowland, 
chief assistant engineer at the electricity station, to have his 
house lighted by electricit y free of charge, the cost of wiring such 
house to be paid by him. The committee resolved that the 
application be granted. Mr. Williamson said to his mind that 
was not business. Mr. Whitsed said he was rather surprised at the 
recommendation of the committee, as it would be a dangerous 
door to open. Next time they would have Mr. Gill, Mr. Rowledge. 
Dr. Jolly and every official of the Council asking to be supplied 
with current upon the same terms as Mr. Rowland. (Hear, 
hear.) It was said that the Chief Constable had current supplied 
free, but that was a different matter, as he lived at the police 
station. It was a public place and used for public purposes, 
whereas Mr. Rowland's was a private house. Mr. Williamson 
said he would propose that the recommendation be not adopted. 
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The committee did not consider the matter properly, or they 
would not recommend such a thing. Mr. Whitsed seconded, and 
it was decided that the minute be not adopted. 

PETERBOROUGH.—At à meeting of the Electricity Committee 
of the Council the Engineer read a letter which he had received 
from the Librarian, complaining of the unsatisfactory state of 
the electric lighting at the publie rooms at the Public Library ; 
he stated that it was through the variations in the voltage in 
Broadway, caused by the cinematograplis at the Hippodrome 
and the Theatre Royal, that the proprietors of the places of 
entertainment in question had been written to by the Town 
Clerk, requesting them to provide and use certain additional 
electrical appliances, so as to prevent the disturbance of the 
general public supply in Broadway, but that they had not carried 
out the request. It was resolved that the Town Clerk be in- 
structed to serve a notice upon the proprietors, informing them 
that unless such additional electrical appliances were installed, 
the supply of electricity for the use of cinematographs would be 
cut off. 

PoNTARDAWE.—-At a meeting of the Council it was reported 
that permission had, at the previous meeting, been granted 
Messrs. W. Gilbertson & Company to fix up certain poles in 
Pontardawe for the purpose of conveying electric light current. 
to various places. Messrs. D. O. Williams & Company, of Mor- 
riston, submitted a plan of the proposed electric light wires and 
poles to be fixed, and Messrs. Gilbertson & Company wrote 
explaining that the cost of erecting poles and mains for the con- 
veying of current through the most populous parts of the village 
would be between £300 and £500, and they would like to know 
whether the Council would take them over should they at any 
time obtain powers to supply electric current in the district. 
Unless they had some protection in this respect, the company 
would hesitate to go to the expense. although they believed 
electric current would be a great convenience to Pontardawe. It. 
was decided to refer the matter to à committee. 

NIDMOUTH.— The Gas and Electricity Bill promoted by the 
Sidmouth Gas Company having received the Royal Assent the 
company has power to supply clectricity to the town forthwith. 
It is understood, however, that nothing will be done for 12 
months pending the deliberations of the District Council and the 
decision of that body whether or not it shall acquire and carry 
on the business of supplying Sidmouth with gas and electricity. 

NHEFFIELD.—Mr. S. E. Fedden, reporting on the work of the 
Corporation electricity undertaking for the year, states that the 
increase in total revenue has been £10,890, increase in total costs 
£4,370, increase in debt charges £1,067, increase in power energy 
sold 3,804,486 units, equivalent to 569,, and increase in new 
consumers 399, the net surplus being £3,417. For the first time 
since March, 1908, the units for lighting have exceeded the pre- 
vious year's sales, although even vet the lighting revenue is still 
slightly less than the preceding vear, due of course to the use of 
metellic filament lamps. Taking the lighting revenue of 1908 as 
a basis, Mr. Fedden shows that consumers have obtained their 
electric light during the three succeeding vears for £32,976 less, 
although upwards of 900 additional installations have been con- 
nected during that period, but the ultimate gain to the depart- 
ment is evidenced by the greater rate of new connections resulting 
from the cheapening of the electricity supply. In these circum- 
stances a surplus of £3,417 8s. 3d. on the year’s working must be 
considered exceedingly satisfactory, as compared with a deficit 
of £2,035 last year. This has only been made possible by the 
exercise of the utmost economy in the costs of production which 
has resulted in the total costs being decreased from 555d. to 
‘472d. per unit. The committee recommend strengthening the 
financial position of the undertaking by the transferring of a 
further £5,000 from the accumulated surplus to a renewals fund 
for the renewal of old machinery, making a total of £20,000 dealt 
with in this way. The rapid growth of the undertaking’s opera- 
tions have necessitated extensions to the generating plant and 
buildiigs at Neepsend which will be available for use for the 
coming winter, and preparations are already in hand for still 
further extensions during the following vear. The large increase 
in the sale of power units is a healthy indication of the adv antages 
of a cheap supply of energy. 


TRACTION. 
HOME. 


BLACKPOOL. -— At a meeting of the Town Council the Tramwavs 
and Electricity Committee reported that’ the receipts of the 
tramways undertaking from April 1 to August 17 showed a net 
increase of £3,899 18s., the total receipts being £34,186 2s. 10d., 
as compared with £30,286 4s. 10d. in the corresponding period of 
last vear, which included the aviation meetings. ‘The met of 
passen'zers carried was 5,191,113, as agninmat 4,195,022 last year, 
and the receipts per car ‘mile were 1s. 8! ld., an increase of 24d. 
upon the corresponding period of 1910. Further interesting 
records were set up in the period July 14 to August 17. The 
receipts, which amounted to £15,810 13s. 2d., showed an increase 
of £520 7s. 2d. 

Bury. — The new electric light railway which has been pro- 
jected with a view to linking up this district with Heywood, 
Ashton-under-Lyne, and North Manchester; will, it i5 proposed, 
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run from Ashton through Failsworth Morton, Higher Blackley, 
Heaton Park, Rhodes and Unsworth, and will then link up with 
the Bury tramways. The Heywood branch will be laid from 
Unsworth, and will link up with the Bury tramways at Hooley 
Bridge-road. The line will run past the foot of Castle Hill to the 
Heywood boundary, near Hooley Bridge. The approximate 
lengths of double track are: Main line, 11 miles; Heywood 
branch, 4 miles; and Fishpool western branch at Bury (Gigg- 
lane to Manchester-road), à mile. In addition to the street 
tramway terminal connections at Ashton and Bury, a section of 
the main line through Failsworth will also be constructed as a 
street tramway ; but with these exceptions, and short level 
crossings'at Alkrington and Rhodes, the whole of the line will be 
constructed as a light electric railway across country, enclosed 
between fences. The gauge will be 4 ft. 84 in. The Corporations 
of Ashton and Bury are to be invited jointly to supply the 
electric current for the line, and the overhead system of equip- 
ment will be used. Twenty-five million passengers are anticipated 
yearly, and the capital to be raised will be £300,000 to £350,000. 
The line will open up country which hitherto has been accessible 
only by long circuitous routes. Stations will be provided for the 
estates at White Moss and on the site between Heywood and 
Heaton Park. It is also proposed to erect a station at High 
Blackley, immediately adjacent to th: Manchester Corporation 
garden colony at Victoria-avenue. The details have been pre- 
pared by Messrs. John M. Newton and L. H. Moorsom, Man- 
chester. 

CoLCHESTER.—-An order (under the Light Reilways Act, 1896) 
made by the Light Railway Commissioners, and modified and con- 
firmed by the Board of Trade, dealing with the Southend and Col- 
chester Light Railways, has been published as a White Paper. The 
order revives the powers granted, and extends the periods limited 
by the Southend and Colchester Light Railways Order, 1904, and 
by the Southend and Colchester Light Railways Act, 1905, for 
the compulsory purchase of lands for the purposes of part of the 
railway, certain of the piers and works extends the periods, 
limited by such Order and Act respectively for the completion of 
such part of the railway, piers and works, and authorises a 
deviation of part of the railway. 

FLEETWOOD.—At the meeting here of the Blackpool and 
Fleetwood Tramroad Conipany, Ltd., Mr. George Richardson, 
the chairman, reported that the protit for the half-year after 
paying debenture interest was £5,872 10s. 6d., as against 
£5,277 16s. 2d. fur the corresponding period of 1910, being an 
increase of £594 14s. 2d., while expenditure was less by the sum 
of £24 18s. 10d. The only item in the balance sheet calling for 
explanation was that on rates and taxes, which has apparently 
shown an increase as against last year. That was not so, and the 
same half of last year they retained in hand from the Bispham 
Council £447, which they refused to refund under the 
agreement entered into during the litigation with respect 
to the rating appeal when before the High Courts. The 
item of £1,008 2s. was the amount now payable, so long as 
there was no increase in the rates by the local authorities. 
During the half-year they had taken from the reserve £3,020 
18s. 9d. for the renewal of cables and track and placed £1,750 to 
those costs. They had still à sum nearly equal to that amount 
to spend on the track to complete entire renewah The directors’ 
report for the half-year ended June 30 showed that, including 
the sum brought forward from last half-year, the balance of 
profit after providing for debenture interest was £5,872 10s. 6d., 
and the directors recommended a dividend at the rate of 49, per 
annum free from income tax, which would absorb £3,000, writing 
off a sum of £1,250 to depreciation, and £500 to general reserve 
account, leaving a balance of £1,122 10s. 6d. to be carried 
forward to the current half-year. The number of passengers 
carried during the half-year was 1,041,121. The receipts from 
all sources amounted to £12,491 15s. 4d. 


COMPANY MEETINGS AND REPORTS. 


UNDERGROUND ELECTRIC RAILWAYS. 

The report of the Underground Electric Railways Company 
of London, Ltd., for the half-year ended June 30, states that the 
result of the past half-year continues to show a substantial im- 
provement. The net revenue from investments and properties 
(including general interest), after deducting general expenses, 
amounted to £106,105, and the amount receivable under guarantee 
on Metropolitan District Railway Assented First Preference 
stock was £2,687—-together £108,792. The nct income from the 
operation of the power-house was £45,472, and the interest on 
£1,000,000 Four per Cent. First Power House Debentures, and a 
proportion of commission, discount and expenses incured in 
connection with the issue, required £20,870, leaving a surplus 
from the power house of £24,602. and giving a credit balance of 
£133,304. The service of the £1,000,000 of Five per Cent. Prior 
Lien bonds required £26,548, and of the £2,818,700 four-and-a-half 
per Cent. bonds of 1933 £67,349, leaving a surplus over half-yearly 
charges of £39,496. This will be applied as follows :—Interest 
at the rate of 12°), per annum on £4,928.050 Six per Cent. Income 
bonds of 1948. The balance of £246 will be carried to reserve 
applied in reduction of the accumulated revenue deficiencies. 
The income from investments for the six months shows an 
increase of £15,678 (about 17 per cent.) over that for the corres- 
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ponding half-year of 1910. The directors note with satisfaction 
that the Metropolitan District Railway Company has paid for the 
last half-year a dividend at the full rate of 41^, per annum on its 
First Preference stock, and that consequently the company is now 
deriving the full benefit of the arrangement under which it 
guarantees the dividend on the Metropolitan District Railway 
Assented First Preference stock. The company received on bal- 
ance in respect of last half-year the sum of £2,686, whereas for 
the corresponding half-year of 1910 the amount paid by the 
company was £1,343. The traffic of the railway companies and 
the London United Tramways, Ltd., in which the company is 
interested, is increasing satisfactorily. At the power house the 
eighth Parsons turbine has now been installed and is in operation. 
The net output of electric energy during the half-year was 
69,636,800 kw. hours, as against 63,627,200 kw. hours during 
the corresponding period of 1910. The London Electric Railway 
Bill, refersed to in the last report, received Royal assent on June 2 
last. The Railway Company has let the contracts in connection 
with the construction of the Charing Cross and Paddington 
extensions, and actual construction has been started. It is hoped 
that theso works will be completed within eighteen months. The 
Metropolitan District Railway Bill, referred toin the same report. 
also received Royal assent on June 2 last. The powers conferred 
by this Act, whereby the Lots-road Power House Undertaking 
is to be purchased by the Joint Committee of the Metropolitan 
District and London Electric Companies and leased to the two 
railway companies were fully explained in the circular issued 
to the Shareholders and holders of Six per Cent. Income bonds 
of the company on June 9 last. A provisional agreement has 
been executed stating the terms on which the Power House will 
be transferred to the Joint Committee and leased to the two 
railway companies as on and from January 1 next. £1,250.000 
of London Electric Railway Four per Cent. Preference stock was 
sold during the half-year for delivery on September 1 next. 
The procceds will be used towards the redemption of the entire 
series of £1,000,000 Five per Cent. Prior Lien bonds on that date. 
The proceeds of £2,200,000 Metropolitan District and London 
Electric Railways Joint Power House Rent Chargestock, which has 
been sold fc v delivery on January 15 next, will constitute the pur- 
chase price for Lots-road power house undertaking abovereferred 
to, and will be used to redeem on that date £1,000,000 Four per 
Cent. Power House Debentures and £1,088,700 Four-and- 
a-Half per Cent. bonds of 1933. Stocks, shares and other property 
stand in the books at £11,991,917, and consist of stocks and shares 
in associated companies, Consols and lands and buildings other 
than power house property. The decrease of £23,717 mainly re- 
sults from the sale of £25,000 London Electric Railway De- 
benture stock. The power house depreciation fund amounted 
at the end of the half-year to £171,524. ‘The interest of the 
company in this fund, as well as in the special maintenance 
fund, amounting at the end of the half-year to £3,051 in cash, 
being included in the power house sale, will be transferred with 
the power house undertaking to the Metropolitan District and 
London Electric Joint Committee. 


BRITISH ELECTRIC TRANSFORMER. 

The directors of the British Electric transformer Company, 
Ltd., have declared an interim dividend at the rate of 695 per 
annum (7 1-5d per share), less income tax, on the ordinary shares 
for the half-year to June 30. 


NEWCASTLE ELECTRIO LIGHTING. f 
The directors of the Newcastle and District Electric Lighting 
Company, Ltd., have declared an interim dividend at the rate 
of 399 per annum for the half-year to June 30. 


ELECTRIC SUPPLY OF VICTORIA. 

The report of the Electric Supply Co. of Victoria, Ltd., states 
that the accounts for the year to March 31, after payment of 
Debenture interest, show a profit of £11,340. After adding £6,212 
brought forward and deducting £5,599 paid on account of the 
Preference dividend due and £4,722 for the Debenture stock 
redemption account, there remains a credit balance of £7,231. 
The Preference dividend in arrears amounts to £16,211. 


NEW COMPANIES. 

BERG, SHEPHERD & COMPANY, LTp.,—£1,250, in 1,000 Six per 

Cent. Preferred shares of £1 each and 5,000 Deferred shares of 
ls. each. To carry on the business of electrical engineers, con- 
tractors, suppliers of electricity, carriers of passengers and goods, 
manufacturers of electrical, magnetic, galvanic, railway, tramway 
and other apparatus, etc., to aquire the business carried on at 
128, East-road, London, as J. Berg and to adopt an agreement 
with J. Berg and F. H. Shepherd. Private company. 
. ORIENTAL M.T.C. Lirp.—£10,000, in £1 shares (4,000 Prefered, 
4,000 Ordinary, and 2,000 Founders.) To carry on the business 
of financiers, concessionnaires, bankers, electricians, engineers, 
suppliers of electricity, ete., and to adopt an agreement with the 
Radio and Electric Power Company, Ltd. Private company. 

SKELMORLIE ELECTRIC SUPPLY Company, Lrb.-—- €10,000, in 
£10 shares, Private Companys 
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Electrical Contractors Section. 
. Contracts Open and Accepted, and Business Prospects. 


CONTRACTS OPEN. 


HOME. 


DuBLiN.— The directors of the Great Northern Railway 
Company of Ireland invite tenders for the purchase of the 
following generating plant: Two Crossley gas engines, 45 and 
35 h.p. (approx.) with starting apparatus, tanks and 
piping ; two 75 volt shunt-wound dynamos, 400 and 300 amp. 
output, with shunt regulators and slide rails; two driving 
belts; one slate switchboard 4ft. by 3ft. lin., fitted with 
cight 25 amp. single-pole switches and fuses and volt and 
empere meters. Further details from Mr. A. W. Whieldon, 
Company's Electrica] Engineer, Power Station, Sutton, Co. 
Dublin. Sept. 14. 


EccLES.— The Corporation Electricity Supply Committee 
invite tenders for the supply and installation of & high tension 
ringle-phase a.c. switchboard consisting of three generator 
ond five feeder panels. Particulars (£1 1s.) from Mr. H. W. Angus, 
Borough Electrical Engineer, Cawdor-street, Patricroft. Sep- 
tember 12. 


HasLINGDEN.— The Corporation invite tenders tor the instal- 
lation of electric light in various publie buildings. Particulars 
trom Mr. Barnes Kay, Borough Electrical Engineer. September 
9. 


MERTHYR.— The Corporation invite tenders for wiring and 


fitting Mardy Hospital for electric lighting. Particulars from 


vhe Borough Electrical Engineer. September 12. 


WisHAw.—The Corporation inviie tenders for the supply of 
30,000 pairs of carbons for Oriflame arc lamps, burning 12 in 
series, 480 volts d.c. Particulars from Mr. A. G. Stewart, Town 
Clerk. September 11. 


PoNTYyPRIDD.—The Urban District Council Electricity Depart- 
ment invite tenders for the supply and erection of one water tube 
boiler and Foster superheater. Particulars (£1 1s.) from Mr. J. E. 
Teasdel, Engineer and Manager, Electricity Works, Treforest. 
See official notice. September 12. 


SwiNTON.—The Urban District Counci! of Swinton and 
Pendlebury invite tenders for twelve months’ supply of cables, 
joint-boxes, wood troughing, covers, bridges, and bends and 
joint-box compound and bitumen. Particulars from Mr. W. T. 
Postlethwaite, Clerk. September 9. 


OVERSEAS. 


ADELAIDE.—Tenders will be received by the Deputy Post- 
master-General, Adelaide, for the supply of 20 4} miles ot paper- 
insulated, lead covered cable, 1,260 yards of silk and co.ton 
insulated switchboard cable, and 150,000 paper jointing sleeves. 
a deposit of 59$ on the first £1,000, and 2195 on the amount 
above that sum, is required with each tender. Local repre- 
sentation is necessary. For copies of the specifications and forms 
of tender, application should be made to the High Commissioner 
in London for the Commonwealth of Austratia, 72, Victoria- 
streot, S.W., where also preliminary deposiis may be paid. 

ANTWERP.— The ‘ Board of Trade Journal " announces that 
tenders are invited by the municipal authorities of Antwerp (1) 
for the installation of electric light in the shed on Quay No. 77 
of the Canal Basin, and (2) for the supply of two tug-boats for 
use in the docks at Antwerp. A deposit of 300 frs. (£12) is re- 
quired in the case of (1), and a deposit of 5,000 frs. (£200) in the 
case of (2). Tenders must be sent in sealed envelopes to the 
Burgomaster, Hotel-de- Ville, Antwerp, to arrive not later than 
September 14 and September 25 respectively. "The cahiers des 
charges may be obtained (price 50e. in the case of (1) and 1 fr. 
in the ease of (2) at the Hotel-de-Ville, Antwerp. Copies may 
be seen by British firms at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, London, E.C. 


AusTRIA-HuNGARY.— Tenders are invited by the municipal 
authorities of that place for the supply and erection of the 
machinery for an electric power plant with a capacity of 10,000 
kw. Tenders will be received up to September 30, at * Budapest 
fóváros tanácsa Elnöki ügyossztályinak, c/o Dr. Janos Buzáth 
IV. Városhaz uteza 16, IL. 1," Budapest, whence detailed par- 
ticulars may be obtained. 


APPOINTMENTS. 


Comet MUNICIPAL COUNCIL, CEYLON. 


The Colombo Municipal Council require the services of an 
experienced Mechanical Engineer. 

His status will be that of an Assistant Engineer under the 
Works Engineer, but he will be in direct charge of, and must be 
prepared to control and accept responsibility for, all mechanical 
services and the execution of any suitable work which may be 
assigned to him by the Works Engineer under the general control 
of the Chairman. 

Candidates should be about 27 years of age, unmarried, and 
have qualified as Associate Members of the Institute of Mechani- 
cal Engineers. 

They must have a thorough practical and theoretical know- 
ledge of their work, and be good draughtsman. They will be 
required to devote the whole of their time to the duties of their 
Office, 

Candidates must have been articled to a Mechanical Engineer 
or firm, and thev must have a practical and theoretical knowledge 
and good experience of steam, oil and gas engines, boilers and 
pumping plant, and be competent to repair, upkeep, and give 
certificates in respect of them. They must be able to handle men 
and run a repair "workshop, and some knowledge of simple con- 
structional ironwork is necessary and a little knowledge of 
electricitv desirable. 

The salary will be Rs. 5,500, 6,000 and 6,500 per annum for 
the first, second and third vears respectively, with a transport 
allowance of Rs. 600 per annum. 

Applicants selected will be required to pass at their own cost 
a medical examination by the Consulting Physician to the 
Colonial Office. 

Letters of application marked “ Mechanical Engineer, 
Colombo,” stating age and qualifications, with copies of two 
recent testimonials, should be addressed to— 

Lr.-CoLoNeL E. C. Davies. L8.0., 
25, Courtfield Gardens, 
South Kensington, London, W., 
and will be accepted up to September 25, 1911. 

The person appointed will be required to enter into an ‘agrec- 
ment to serve the Council for a period of three years. 

He will be provided with a first class passage in an intermediate 
steamer to Colombo, and should his services be discontinued 
at the end of three vears for any reason other than misconduct, 
he will be provided with a first class passage in an intermediate 
steamer to England, provided he proceeds to England within 
one month of his services being discontinued. 

In the event of the Council continuing to employ the officer 
appointed after the expiration of his three years agreement, the 
appointment may become subject to the Council's Pension and 


Leave Rules. . 
R. R. DUNVILLE, 


The Municipal Office. Secretary M.C. 
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Oontracts Open, Overseas continued. 

ManpRID.— The “ Gaceta de Madrid " announces that tenders 
will be opened by the “ Junta especial de Subastas, Ministerio 
de Marino," Medrid, on a dete to be announced later, for the 
supply of two radio-telegrephic installations, one of a naval 
type, ard the other capable of being carried by a landing party. 
The upset price is put et 42,000 pesetas (about £1.550), and a 
deposit of 2,200 pesetas (about £80) will be required with each 
tender. 

NORRKOPING.— The Harbour Authorities at Norrköping will 
shortly require a quantity of electrical windlasses, and request 
possible suppliers to make tenders. Tenders in sealed envelopes, 
marked ** Anbud a leverens av elektriska fórhalningsspel," will 
be received by “ Hamnstyreleen, Norrköpings Stads Byggnads- 
kontor,” Norrköping, up to September 15. A copy of the 
specification (in Swedish), together with a translation, may be 
seen by British manufacturers at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, 
E.C., where also the name of e trader through whom firms might 
submit their offers may be obtained. 

RvssiA.— Tenders are invited by the municipal authorities of 
Nsvsran for the construction of an electric tramway and an 
electric lighting system. Tenders, for both undertakings or 
for the lighting system only, will be received at '* Gorodekaya 
Uprava,” Ssysran, up to October 14. 

NYDNEY. - Terders will be received (by cal l> to local agents) 
up to September 13, for the supply of 250,000 porcelain insulators 
for the Deputy Postm^ster-General, Sydney. Particulars from 
the Commonwealth Offices, 72, Victoria-street, Westminster. 

NorFlIa.— The Bulgerien Directorate-General of the Corstruc- 
tion of Railways and Ports invite tenders for the installation 
of an electric power station at the port of Varna. Tenders, 
accompanied by certificates of competency, will be opened 
at the " Bureau de la Section des Finances," Sofia, on September 
3. The upset price is put at 250,000 frs. (£10,000) and a deposit 
of 12,500 frs. (£500) is required with each tender. 

TouLcea, ROUMANIN. —Tenders for the lighting of the town 
by electricity will be opened at the ‘ Mairie de Tulcec,”” Tulcea, 
on November 19. 


TENDERS ACCEPTED. 
HO 


BIRKENNEAD, - -260 cell, 1,500 ampere-hour battery for the 


‘or ion: The Electrical Power Stora 0 ^, Ltd., : | 
Cunporation s. SERO Tuect rica On orage- ‘Companys. did. | a decree approving a project submitted by Don Salvador 


| Correa for supplying the town of San Vincente, department 


£1,771. 
DkvoxpPoRT.--Renewal of 261 cells of lighting bettery,. 
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VULCANITE 


TURNED & MOULDED 


RODS, SHEETS, AND TUBES. 


F.CARSON & EVANS. 
3^ Fenchurch Buildings 
LONDON, E.C, 


EBONITE 


BLAKE & INSULATING STAPLES 


Write for Samples and Prices. 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, EG. 


| 
GOODS TO PATTERN. 
| 
| 
| 
| 


| NEW ELECTRIC FURNACE. 
| The British Consul at Stockholm (Mr. H. M. Villiers, 
M.V.O.) reports that a patent has been granted in Sweden 
' for an electric smelting furnace invented by Mr. I. Renner- 
| felt, Chief Engineer of the Aktiebolaget Arvika Verkstäder, 
; Arvika. The furnace is intended for the refining of smelted 
steel or pig iron. It is also claimed to be suitable for smelting 
scrap and so refining it as to make it suitable for tool steel 
| and castings. 
| 


The Chile ** Diario Oficial " publishes a decree approving 
a project submitted by Don Mario Ibar for establishing 


| a telephone service in the town of Constitucion. Work is 


to be finished by June next. The “ Diario " also contains 


670 ampere-hour capacity ; also renewal of part of traction | of Caupolican, with electric light. Work is to be finished 


battery : The Electrical Power Storage Battery Company, £1.074. 


bv June next. 


AN 


. Attractive Advertisement 


is like the Merchant's Ships—it bringeth abundance 


from afar. Let your ships come in. Attractive 

printing is the magnet that brings in the well- 
Printere freighted ships of trade. The persistent advertiser Printers 
of the —from long experience, is a keen judge of effect, of the 
Electrical and if he doesn’t get this essential quality from his Eleotrical 
Engineer. ordinary Printer, he speedily finds his way to the Engineer. 


Specíalist—1.e., to us—with satisfaction to both 
parties. Don’t hesitate to call us up! It costs 
nothing and we are always ready to respond. 


SMITHS’ PRINTING Co. (27,5, 


Head Of:iice and Works: 
28-32, HUTTON STREET 
WHITEFRIARS, E.C. 


Te ephones : 1030 Holborn. 13055 Central. 
Telegrams: *' Printable, London." 


Lro., 
Country: 


FLEET WORKS, 
ST. ALBANS. 


Telephone: 31 St. Albans. 
Teiegrams : "Printable, StAlbans.” 
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Technical Classes. 


UNIVERSITY OF LONDON. 
KING'S COLLEGE. FACULTY OF ENGINEERING 


Complete COURSES of STUDY, extending over either 
three or four years, are ARRANGED in Civil, Mechanical, 
and Electrical Engineering for the Engineering Degrees of 
the University of London and for the Diploma and Certifi- 
cate of the College. 


The four years’ Course provides, in addition to the 
Academic training, opportunity for practical training im 
“ Works." . 


MEMBERS OF THE ENGINEERING STAFF. 
Professor D. S. Caprer, M.A.. M.Inst.C. E., Dean. 
Professor H. M. WaynFortu, A.M.Inst.C. r., Sub-dean. 

ENGINEERING. l 
David Sing Capper, M.A., M.Inst.C. E., M.I.M. E., Professor. 
Harry Morton Waynforth, A.M.Inst.C.E., M.I.M. E., Assis- 
tant Professor. 
Oliver Sturdy Sinnatt, M.Sc., Senior Demonstrator. 
Ralph Wolfenden, M.Sc. ) " 
Herbert George Taylor, M.Sc. } poe ROSTER ALONE: 
Walter Herbert Webb, Lecturer in Geometrical Drawing. 
ELECTRICAL ENGINEERING. 
Ernest Wilson, M.I.E. E., Professor. 
Frederick Steel E. Robertson, A. M.T. E. E. ! De T 
Robert Ellis Shawcross, A. M.Inst.C.E..— ; 6 OHstrATOTS, 
Hugh Whitmore Franks, Assistant Demonstrator. 


METALLURGY.—À. K. Huntington, Professor. 
For full information apply to the Dean or the Secretary, 
King's College, Strand. 


Borough Polgtechnic Instituta, 
Borough Road, $.E. 


ENTRANCE EXAMINATIONS will be held on Wednesday 
and Thursday, September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether ; they 
also prepare for the degree of B.Sc., in Enginecring at the 
University of London. Fees for either of these courses £15, or 


£11 per annum. 
TECHNICAL OPTICS. 


Full and partial day courses, practical and theoretical, in 


| Technical Optics will also commence on the date given above. 


These Courses deal with all branches of Optical Science and 
praetice, and are well adapted to those seeking a career in this 
department of Applied Science. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 


| subjects referred to above. 


Full particulars can be obtained on application at the office of 
tho Polytechnic, or to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


City & Guilds Technical College, Finsburg. 


(LEONARD STREET, CITY ROAD). 


A College for the scientific training of students who are 
preparing to become celectrieal or mechanical engineers, or 
chemists; and for engineering pupils who desire to supplement 
their practical training by a two gears’ course of instructior 
in the principles cf engineering science. The instruction is mainly 


‘given in the various laboratories, most of which have been 


(Five minutes by car from London, Southwark, Blackfriars, ` 


Waterloo and Westminster Bridges.) 


— — — 


RE-OPENS SEPTEMBER 25, 1911. 


ELECTROTECHNICS. 
Head of Department : John? Henderson, D.Sc., F.R.S.K., 
A. M.I. E. E. 
First Year GENERAL PRINCIPLES (for Beginners). Fee 


16s. 

Second Year TECHNICAL APPLICATIONS, including Elec- 
trical Design. Fee 12s. 6d. 

Third Year CONTINUOUS CURRENT WORK: Instru- 

ments, Testing Dynamos and Motors. Fee 155. 

Fourth Year ALTERNATING CURRENT WORK: Principles 
and Theory, Measurements, Alternators, Motors, 
Transformers, Single and Polyphase Work. 
Fee 15s. 


ELECTRIC WIREMEN'S WORK. 
First Year: Fee 12s. 6d. Second Year: Fee 15s, 
Fee 17s. 6d. 
ErEcTRICAL DESIGN AND WonksHoP DRAWING :— Elementary : 
Fee 5x. ; Advanced: Fee 7s. 6d. 

For further particulars and detailed Syllabus of each Course 

seo Prospectus. 
C. T. MILLIS, Principal. 


NORTHAMPTON POLYTECHNIC INSTITUTE. 
ST. JOHN STREET, LONDON, E.C. 
SESSION 1911-12, 
MECHANICAL AND ELECTRICAL ENCINEERINC. 
FULL DAY COURSES in the Theory and Practice ^f the 


recently re-equipped. 

The College docs not prepare students to pass external 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English ; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
a period of two vears, and those in Chemistry three years. 
There are arrangements also for three-year courses in 
Engineering for those who desire, Fees, £20 per annum. 

PROFESSORS: 


| ELECTRICAL ENGINEERING 


AND Piysics: Silvanus P. Thompson, D.Sc., 
F.R.S. (Principal of the 
College). 
MECHANICAL ENGINEERING 
| AND MATHEMATICS : E. G. Coker M.A., D.Sc., 


. CHEMISTRY 


above subjects will commence on Monday, October 2, 1911. ane - 


Courses in Mechanical Engineering give a thorough grounding 
in Engineering work, and in the third and fourth vears include 
specialisation in various directions, such as Automobile and 
Aeronautical Engineering. In Electrical lEugineering with similar 
grounding the specialisation is in the direction either of Heavy 
Electrical Engineering or of Telegraphy and Telephony, including 
Radio-Telegraphy. 


* 


Third Year: 


M.Iunst. M. Is. 
. . Raphael Meldola, D.Sc., F.R.S., 
FILC. 
City and Guilds of London Institute, 
Gresham College, 
Basinghali-strect, B.C. 


The Glasgew and West of Scotland Technical 
College, Glasgow. 


SESSION 1911-12. 


The Diploma of the College is granted in the following Depart- 
ments :—Civil Engineering, Mechanical Engineering, Electrical 
2ngineering, Mining, Naval Architecture, Chemistry, Metallurgy, 
Mathematics and Physics, Building, Textile Manufacture. 

The Courses of Study for the Diploma usually extend over 
three sessions. The average fee per session is £12 12s. Holders 
of the Diploma are eligible for the Degree of B.Sc. in Engineering 
of the University of Glasgow after attendance for at least one 
session upon prescribed University Classes. In conjunction with 
the Glasgow School of Art a Course for a Joint Diploma in 
Architecture has been arranged. 

New and well-equipped laboratories have been provided in 
the Departments of Physics, Chemistry, Technical Chemistry, 
Dyeing, Metallurgy. Mechanics, Motive Power Engineering, 
Electrical Engineering, Mining, Textile Manufacture, Biology, 
Bacteriology and Navigation ; facilities for research are afforded. 

The Preliminary Examination for candidates for the Diploma 
begins on September 18; names of candidates must be sent 
in not later than September l. Day Classes begin September 


. 26; Evening Classes, September 21. 


Calendar (price by post 1s. 4d.) and Prospectuses (gratis) will 
be sent on application to the Director, 


we 
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TECHNICAL CLASSES.— Continued. 


UNIVERSITY UF DURHAM. 


ARMSTRONG COLLECE, NEWCASTLE-UPON-TYNE. 


PrincipaL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 

| F. H. PRUEN, M.A., Secretary. 


Armstrong College, Nowcastle-upon-Tyne. 


University of London, Univorsity Colloge. 


FACULTY OF ENCINEERINC. 


The Session 1911-12 begins on Monday, October 2. 
DEGREE AND DIPLOMA COURSES. 


Complete courses of study extending over three years 
are arranged in Mechanical, Electrical, Civil and Municipal 
Engineering. 

Students desirous of entering the Faculty of Engineering 
with the view of taking a full Degree or Diploma Course, 
must have passed the Matriculation Examination, or some 
other Exaniination accepted in its stead. 


SPECIAL COURSES. 


Students who have already undergone a partial training 
elsewhere, and who have attained a sufficient standard, 
may enter for a Course occupying less than three years, 
and may obtain a General Certificate of Engineering after 
not less than two consecutive sessions. 


POSTGRADUATE WORK & RESEARCH. 


Graduates in Science or Engineering or Students who 
have done the work equivalent to a degree may be admitted 
to Special Courses of Study, or to prosecute original re- 
search. 


ENTRANCE SCHOLARSHIP. 


An Entrance Scholarship, value 120 guineas, will be 
competed for in September next. 


ADMISSION. 


Intending Students should communicate with the 
Provost as soon as possible, and in any case not later than 
SEPTEMBER 16, and should send a full statement of their 
previous training. 


University College Hall, Ealing—(Warden: KENN&ETB E. 
Kink, B.A.) provides residence for students. 


Full particulars may be obtained on application to the 
| undersigned. 
WALTER W. SETON, M.A., 

Secretary. 
University College, London. 
(Gower-street). 
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Special Notice 


to Advertisers. 


“The Electrical Engineer” has completed 


arrangements by which the services 


of a FIRM OF DESIGNERS OF 
HIGH REPUTE can be placed 
at the disposal of advertisers desir- 
ous of putting their announcements 
before the Trade in a manner at 


once Novel, Original, Artistic and 
Stnking. 


e d m 


This firm has designed and executed some 
of the most famous Posters, Show- 


cards and other Advertising 


devices ever seen in this Country, 
and has in its employ a staff of 
Artists who make a Speciality. of 
Newspaper Advertising. 
& d d 
In view of the forthcoming great Electrical 
Exhibition at Olympia, and the wide 
field which that occasion offers for 
. Effective Advertising in these 
columns, the ELECTRICAL 
ENGINEER is prepared to quote 
Special Terms for these services for 
Occasional Announcements and to 


offer them Free of Charge for Series 


Advertisements. 


e GS 86 


Inquiries are solicited and should be 
addressed to the Manager, “ The 
Electrical 149, Fleet 
Street, London, E.C. 


Engineer," 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Electric Are Lamps. 


9191.—1910. H. J. BookzR, 12, Steele's-road, Hampstead. Thi? 
is an improvement in lamps of the type in which the arc 
is formed at the tips of downwardly converging carbon 
electrodes, one or both of which is capable of horizontal 
adjustment in order to strike the arc and to regulate the 
length of the arc. According to the invention the horizontal 
adjustment is performed by means of an alternate current 
motor of the eddy current disc type and the motion of the 
motor is transmitted from the motor-driven shaft to a 
crank shaft by means of an endless chain. The motor at 
predetermined intervals opens and closes a circuit which 
operates to produce a downward feed of the carbons. 


Alternating Current Power Measurement. 


9580.—1910. R. Arno, Via Quintino Sella 3, Milan. These 
instruments for measuring the sum of true power in and a 
; th of the difference between apparent and true power in 
alternating electrical circuits consist of wattmeters analogous 
to the ordinary electro dynamic or induction wattmeters. 
but with the voltage coil designed so that the magnetic flux 
interlinked with it is out of phase with the potential 
difference between the terminals of the coil by a fixed 
determined angle. 


Alternating and Direct Current Machines. 


16763.—1910. L. KLEIN, Jagerndorf, Austro-Silesia. The 
invention provides a device for efficiently starting and con- 
necting in parallel single and polyphase synchronous 
motors, generators and converters, of all kinds by means of 
an alternating motoring current with powerful torque and 
without a rush of current. The principal element of the 
device is an auxiliary upheld coil which also affords a means 
for influencing the field for the purpose of compounding the 
alternating voltage. 


Switch Devices for Electric Circuits. 


16904.—1910. S.'LicHTENFELD, 300, Regent-street, W. This 
is a multiple acting single burglar alarm switch arranged 
to be placed beneath a floor covering. It comprises two sets 
of intercalated extensions. Each set is in connection with 
one of the conducting wires. The various portions of the 
switch are arranged beneath a carpet which when trodden 
on at any part when the alarm is set causes a bell to be rung. 


Starting Device for Electric Motors. 


17166.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee, U.S.A. The resistance controlling member and 
the main switch are operated by a single undivided actuating 
coil, which has a simple undivided magnetic frame. As soon 
as the resistance controlling member is actuated to remove 
the starting resistance and after the main switch has been 
closed the current passing through the solenoid is reduced 
sufficient to raise the. controlling member and then further 
reduced to a strength just sufficient to hold the main switch 
closed. 


Wireless Signalling Apparatus for Dangerous Places and Ships° 


17172.—1910. J. Bonnomme, 3, Rue Pertinax, Nice. This is an 
arrangement for creating a zone around a vessel or dangerous 
spot eo that other vessels provided with a wireless apparatus 
may receive or give an alarm when they enter the zone. The 
ship and dangerous place forms the centre of the protection 
zone. The alarm can be temporarily stopped in order that 
telephonic or telegraphic communication may be made 
between the vessels, 


Variable Speeds for Electrically Driven Machines. 


17247.—1910. H. V. James, Sylvan-avenue, Mill Hill, W. In 
order that machines may be driven at variable speeds three 
electric power elements are provided, two of which act 
alternately as motor or generator, and are operated inde- 
pendently of the main power element. 


Filaments. 


17469.—1910. F. Esner, 341, Birkbeck Bank-chambers, High 
Holborn. The tungsten or other refractory compound is 
mixed with a binding medium which is entirely free from 
carbon and is composed of hydrazine or its compound. The 
manufactured filament is claimed to be unshrinkable. 


Telegraph Relays. 


17523.—1910. W. Jupp, Electra House, Finsbury-pavement, 
F.C. This improved gulstad relay comprises two differenti- 
ally wound relay instruments with vibrating tongues so 
arranged that one tongue is stopped by currents flowing 
through the cable in one direction and the other by currents 
flowing in the opposite direction. 


— eee See MM M ———— — rr —— € 


Resistances for Electric Heaters. 


17684.—1910. R. F. VENNER, 6, Old Queen-street, Westminster, 
S.W. The insulated resistance conductor is wholly or 
partially immersed in mercury contained in a sealed envelope 
so thet it is impossible for the corductor to become over- 
heated. The heat generated is rapidly transferred to the 
portion of the liquid immediately aurrounding the con- 
ductor. 

Tumbler Switch. 

20900.—1910. J. H. Tucker, King's-road, Hay Mills, Bir- 
mingham. The switch fittings are made to serve as earthing 
means 80 that no extra attaehment is required. Considerable 
economy is effected in the manufacture, and, moreover, the 
switch is compact and neat in appearance. 


Ineandescent Electric Lamp. 


27240.—1910. . R. Bacci, 10, Via Andrea, Geneva. This lamp, 
which is capable of being dissembled. is ground at the point 
of contact between the bulb and the base so that these parts 
correctly fit. The lamps are coated at the point of contact 
with a fatty substance which will not harden by heat. 


Producing High Tension Electric Discharges and Oscillations. 


29802.—1910. T. J. MvunPHv, 200, South-avenue, Rochester, 
New York, U.S.A. This system includes a pair of rotating 
electrodes and an inductorium located in a circuit having a 
source of direct current, a pair of terminals and a condenser 
located in shunt with the electrodes, means for charging the 
condenser, and a magnetic means for causing the circuit to 
be opened between the electrodes. 


Change of Energy. 


300.—1911. SrEMENS & HALSKE, A.G., Berlin. The object of 
the invention is to provide means for producing the great 
changes of energy in dependence on smaller changes of 
energy and is designed specially for increasing the action of 
arriving waves in radio-telegraphy for increasing the action 
of telephones, telegraphs, etc., and for controlling machines 
from a distance. In carrying out the invention the variations 
in the energy of a magnetic field which is influenced by a 
primary source of energy are caused to vary the energy of a 
luminous discharge or current in a vacuum tube, and the 
present improvement consists more especially in adjusting 
the sensitiveness of the vacuum by means of an auxiliary 
circuit. 

Line Circuits. 

3422 & 3432.—1911. G. A. CAMPBELL & T. SHaw, 15, Dey-street, 
New York, U.S.A. In this system for transmitting electric 
signals a number of transmitting circuits are combined to 
form opposite sides of another circuit. Inductances are 
included in each side of the phantom circuit and serve to 
diminish the attenuation of the signalling impulses. A 
further improvement provides means for eliminating the 
excessive energy losses from tho phantom circuit and also 
provides an arrangement for freeing the circuits from 
crosstalk which might occur in the loading coils. 

Railway Signalling Apparatus. 


5590.—1911. SremMens & Harske, Berlin. In this electrical 
blocking apparatus for railway signals the scape segment is 
electrically or mechanically disengaged from the enchor 
during the blocking movement. The circuit for unblocking 
in panels which act in conjunction with the operating panel 
can only be closed when the scaped segment is in the 
blocked condition. 

Electric Current Detectors. 


7569.—1911. W. Frissy, 111, Winnock-road, Colchester. This 
apparatus for detecting the presence and direction of 
electric current consists of a permanent magnet, ard its 
armature is so shaped that when applied to a conductor a 
closed magnetic circuit is formed around a portion of the 
conductor. Any change detected in tractive force of the 
magnet indicates the presence or direction of a current in 
the conductor. 

Selective Electric Signalling. 


8283.—1911. G. H. Crook, Blenheim-road, Caversham, Reading. 
This is a 12-way selective signalling system for signalling 
over two or three conductors and consists of switches and 
receivers by means of which the different selective functions 
are directly established without recourse to differentiation 
by means of electrical interwiring. 

Reception of Electric Waves in Wireless Telegraphy and 
Telephones. 

8387.—1911. R. GorpscnHwipT, 8, Herderstrass, Darmstadt. 
The frequency of the intercepted waves is transformed in 
asynchronous transformers to which the waves are conducted 
directly or by intermediate circuits. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


tal 


lo 
Ending |receipts. 


71,920 


— 


56,713 
58,367 
36,210 


121,707 
89,695 


» 49,124 


Traffic Returns per Increase or ' Miles of 
- week. decrease. _ track open. 
Line. a i 
Ending; 1911-12.) 1910-11.| Week. | Current | 1911. | 1910. 
year. 
£ £ £ £ | 
Aberdeen Corporation... ...-. . Aug. 2 1,696 Le + 1 + 1,347 | 27$ | 274 | May 31 
Ayr Corporation .... «nnnm Aug. 12) — 550 572 22 8 8 — 
Birkenhead Corporation........|Sept, 3| 3,303 1,248 |- 55 |- 961! | 24-089 24-089- Mar 31 
Corporation.......|Aug. ?6| 8,025 | 6,763 |+ 1,857 T 25,414) 56:792! 58-52 TEN 
Blackhorn Corporation — Aug 23| 1,304 1,002 4 302 2,392 |1482 | — Mar, 25 
Blackpool Corporation.......-- — um ae Pe = ENS = 2) 
Blackpool-Fleetwood Trams....|Sept. 2 1,753 1,420 [+ 333 [4 1,251 | — — | Dec. 31 
Corporation........ eee Aug, 27| 2,119 2,306 + 534-4186 | 42 42 | Mar. 31 
edis Corporation. . .|Aug. 30| 2,353 2,262 j | 965 | 1,722 30 21:05 » 91 
7 7 — 133 j|. 8.201 ; 100 64°81 A 
Bradford Corporation.......... Aug. 5| 5,573 5,706 
Brighton Corporation. moo Nept. 3| 1,986 1,272 M- 114 1,805 | 9:6 — E 
amway Company.....|Sept  ! 7.015 6,314 I= 731 as 57 57 Dec. 31 
Buriey Corporation Sacs mius Nep; ?| 1.367 | 1,198 j+ l6] — 22 | 20 | Mar. 81 
ton... ee scenes Sept. 3 335 269 - 06 624 6$ ej 31 
Gard Comraration Pere err ari Aug. 19| 2,512 2412 pp 70 j 5,047 117735 aT 35 d 31 
ways Company. — — E: = m | me = | 
Central London Railway T .|Rept. 2| 4.077 4131 |— 551 |— 8175 ; 632 6-3 32 | Dec. 31, 
City and South London Railway|Nep*. 3, 3,930 2990 H- 10|— 456] 728 | 7-26 = 
Di ( 22 |-L. Foi | 9:83 | 989 3 
T. and L. Company....|Aug. 31 541 519 + 1 Dec 31 
S Corporation .......... .|Aug. 25| 1,795 1,723 [+ 73 -3,125 al | zA Mar. 31: 
Corporation......----- ka EE SEA E 2i 31 
Dover COrDOEALIOR (Er ixssque Aug. 19 335 417 + seo 7 7 ^ 31 
can Electric Ry...|Sept. ] 161 189 — 5I 7 7 | Dec 32 
Bache wr. - Sila rate wie NR ee tea Sept. 1) 6,069 6, 131 + 9,622, 543 | 64} 
e City Tramways........ July 19| 1,238 1.210 — ,83, 28 — | May 15 
East Ham Corporation......... Sept. 2| 1,099 | 1,053 C155) | M 14 | Mar. 8i 
Glasgow Corporation. ...... „e. Sept. 2) 19,703 | 17,914 + 16,379) 196 195) May 3) 
Gloucester Corporation........- ms -— — == | 16 
Halifax Corporation ...........|Aug. 29) 1,945 1,783 +5,14? 37171] 37 | Mar. 31 
Id Corporation. ...... Aug. 19; 2298 | 1,065 T4321 29 28} 31 
al eo paradiou. c: cece cence e (EPL Z 2,810 | 2,800 4-2,900 29 | 26 ” 8 
Corporation... .... eee Sept. 2 545 528 + 525 10 10j 51 
Hates Corporations. : NIMES Aug. 30 127 141 + 110 4 4 4 89i 
Kirkealdy Corporation......... a : m oa 7i 74 | May 15 
Esucsshite United Tramways...|Áug. 30, 1,281 1,242 + 1,726 | 39 39 | Dec. 31 
Aug 26, 7,757 7.071 + 11,584 108 108 M 3 
Leeds Corporation.....-+------- la, : , Oe , ar. 31 
Leicester Corporation.......... Sept 2) 2480 | 2,310 co dem E ik = 
Aug. 19 & 323 | 11,502 | 12,296. 116 109 3 
Liverpool Corporation ......... à | d 902 706, Dec. 31 
Liverpool Overhead Railway... .|5¢?! 3j, 1722 1,428 349 | «85 | 2-40 | June 30 
Aug. 23| 42,575 | 41,0]87.4- 660 |4- 59,701) 14 5 
London County Councll........ $ nu ale, : , 141$ | 135 | Mar. 31 
London Electric Railway ...... vis E: C0.347 | 58,978 H- 1,208 — | 2125 | 21-25 der 
Lowestoft Corporation ......... ep 517 419 + 95 i+ 682: 34} | — | Sept. 30 
; Mar. 6 157 100 + 7 7- 
Maidstone Corporation......... ; | ? : 4 
Manchester Corporation vede ded: Sept. 2| 15,569 | 15,333 236 + 21, 548° 183 183 Mar. 1 
sept. 2 [10,039 9.53) 509 -4-4,228 | 9 
Metropolitan District Railway. .|SePt [10,03 .97 9c 1,228 | 824 24 = 
Metropolitan Railway.......... ept. i 15,821 | 15,979 |— 303 |— 3,250 | 24) | 244 | Dec. 81 
Nelson Corporation............ Sept. 2. 190 150 + | 40 + 896: 2} 99 | Mar. 8) 
Newcastle-on-Tyne Corporation.|Aug 25, — 4,345 3,703 4 RAS -- 6,576 60} 59} » 3l 
; ed 
Newport (Mon.) Corporation....jSept ? 695 721 |— 26 |d- 8591 14}! 14} , 91 
Oldham Corporation........... Aug. 13 2,137 1,836 |- 227 |+ 2,543 36} 35 ia 25 
Portsmouth Corporation .......|April 29 — 1,788 | 1,783 j+ — 5 |— 1,240 B ?8) ; Mar. 51j 
Reading Corporation........... April 27 570 656 + 13| 171 13 13} » 391 
E T € E ! 
Rochdale Corporation.......... Aug. 26 1,596 1,250 T 816 -$ 1,325 . 27 2093 | „ Sil 
Rotherham Corporation........ Aug. 31) 655, 615 1) + 1,412 12 ; 39] ,, 3I 
i | 
Salford Corporation............! Aug. 28) 4,557 4477 — 80 -6,07 78 74} Mar. 31 
Scarborough Tramways Co. ....'April 23 — — — —- — pur 
Sheffleld Corporation .......... Sept. 3. 0.44? 8,037 i4 410 j+ 10,154. 40 40 | Mar. 25 
Southampton Corporaticn..... Daas lë 1471 1,281 4+ 190 3,372 18 18 » 25 
Southend-on-Sea Corporation... AUZ. 2 930 1,253 |— 273 + 1,489 | — — m 
Stockport Corporation .........| — = = = 5 25 | Mar. 31. 
Sunderland Corporation.........Aug. 6 1,594 | 1,553 d- 41 us 3, 128 | 20 20 » 91 
Swindon Corporation ..........,Aug. 30! 177 153 4 2H T 483i — EN E 
Torquay Tramway8............ boo = — | — - | — | 841 = Dec. ái 
Wallasey Corporation.. s.s.s... NEP 2! 1,183 1,017 -- 165 + 4,148 12°68 | 12:45 | Mar. 31! 
Warrington Corporation........ Aug. 31 377 306 |— 19 $ 203 9i 9:656 , 3] 
West Ham Corporation......... Mar 23, 2,445 | 2,250 + 196 — 278 |278 | Mar. 3) 
Wolverhampton Corporation....|Aug. 23 94A , 917 + 689$ 1,418, 25 - „ 3I 
i i Í 1 | l 
| | | 


a Train Miles. 


308,615 
60,295 
15,368 

109,079 


352,150 


25.497 
£5,806 
13 R99 
11,593 


7,472 


62,328 
53,287 


893,501 


92,009 


96,185 
128,722 


26,528 
7,214 


14,993 
68,689 


357,610 

682,276 

79,004 
1,891,035 
10,896 


810,094 


718,089 


7,576 
206,130 


35.146 
97,842 


102.978 
32 506 


63,000 
33,313 


244,065 
316,739 
62,047 
52,004 
52 R89 


— 


15,065 
49,835 


20,169 
127,060 


41,432 


h Halt-years' ligures, 


Accounts for past year. 


Passengers 
carried. 


17, Bit, 304 


12,544 501 


10, 310, 965 


2, 939, 144 
27,018,149 
14, 680, 368 
10, 708, 184 


47,454,560 
12:911,113 


3,131,172 
25, 058, 148 


41 808, 373 


6,704,071 
L 410. 576 
2,557,651 
2, 697, 672 


449,677 


16,843,909 
16,059,912 


222, 730, 571 


17,067,856 | 


19,001,669 
30, 964, 264 


0,385,468 
1, 968, 850 


4,874,199 
13, 755, 329 


78, 385, 015 
125,657, ?81 
11,171,515 
118, SEE 377 
2 377, 316 


5,800, 077 


102, 849, 458 


2,118,878 
45,335,207 


8,452,562 
19,125,202 


23,053,717 
7. 834, 575 


11.360.871 
6,960, 178 


45,7 7 BANI 


81,500,331 
10. 121,887 
9, 155, 172 
14, site 672 
2, 880,420 
9; 990, 653 


5,266,930 
36, 346, 049 


9,110,360 


1,660,119 


1,207,701 


1,041,021 


592,312 
2,041,292 
1,782,706 
1,126,676 


6,914,713 
1,203,118 


432,911 
2,407,169 


1,456,780 


899,173 
2 260, 500 
245,584 
816,754 


146.081 


1,322 894 
1,303,753 


20,974 016 


1,909, 97 


2,058,663 
8,022, 844 


634,446 
198,415 


459,066 
2,272,765 


8,152,990 
12.235, 408 
1, 166,386 
39,545,512 
329,958 


17,367,200 


ona 


= 


203,708 
4,437,639 


895,238 
1,893,777 


2,291,767 
09,439 


1,102,532 
722.393 


6,480,150 | 


| 


1,335,911 
1,451,906 

353,997 
1,059,029 


435,774 
2,007,805 


975,714 


3 


pap P^ ipte per 
| £X Car , Mile of 
senger.| mile. | track. 
-98 11-02 | 4,040 
10891113 | 2,315 
127 ew 3,915 
1:08 |11°05 2,897 
1:46 |1207 | 3,00! 
1:101/10-464 | 2,857 
1-21 [12°41 | 6,067 
1:07 | 7°75 | 1,416 
— {16°57 — 
2-01 |, 6:760 55,401 
1.07 6°80 | 2,578 
1-057| 907 | 4,428 
1:20 | 13-68 | 1,922 
"98 8°78 | -- 
£9 [1227 51,067 
:87 | 11°30 — 
78 | 9°81 | 3,750 
*060 :10:22 4,706 
1:30 11:64 | 2,456 
1:22 1121 ` 3,375 
1° 10:22 S 
87 | 9-58 | 2,066 
9-1 7:9 1,803 
711| 7-838 | 1,856 
1:08 |1041 | 3,311 
1:100/11-42 | 6,020 
1:06 |11:48 — 
1:07 | 79 | 2170 
110 |11:19 4,067 
r48| — Ex 
om | 8:03 -— 
lu9 {11-15 | 3,421 
*00 | 9°42 2.4925 
115 12:399 | 2,653 
1:10 |10°15 — 
'06 | 8-28 | 4,183 
| 
1:31 |10°774 == 
== 11°06 — 
1-25 [10-67 | 3,195 
-900 n 4,144 
1:2 11:33 — 
1-34 | 9-342] 1,830 
"97 9:73 | 2,044 
1:40 | 1:023 — 
119 {11°28 | 3,971 


"915,10°039 | 2,064 


‘801 10'214 


4,618 
10:929 ; 2,190 
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An Important New Departure. 


— ——— —— eee 


Price of the “Electrical Edi to be Reduced to 
2d. Weekly. 


A Remarkable Record " Faa 


It is the desire of the proprietors of the ELECTRICAL ENGINEER—which late in 1910 came under 
entirely new ownership, management and editorial control—to make it one of the most popular and widely 
read technical journals in this country. With that end in view, many new features have been introduced 
and old ones improved and brought up to date, and the services were secured of an exceptionally able 
staff of contributors in order that every phase of electrical activity might adequately be represented. 
The result of this policy has been an increase in the circulation and influence of the journal so great as 
to warrant its conductors in embarking upon a new development which otherwise would have been im- 
practicable. 


The ELECTRICAL ENGINEER has now entered on its 29th € Its history embraces the evolution 
of all those developments in the amazing story of scientific experiment and research which have made 
electricity the wonder-worker of the twentieth century, and have brought us to the threshold of other 
discoveries and applications pregnant with immense potentialities. The ELECTRICAL ENGINEER has 
occupied the proud position of Pioneer in respect of more than one of these great developments of.recent 
times. It was the first technical journal in this country to announce and describe the most vital of all electric 
lighting developments — the production of drawn tungsten wire. It was also the first technical journal 
to draw attention to the practical application of electricity to the propulsion of ships, and the first journal 
in this country to publish details of those experiments in multiplex telephony which have effected so 
astonishing a revolution in this branch of applied electricity. It was, again, in another branch of science 
closely allied to electricity, the first journal in this country to detail the results of Dr. Watson's researches 
into the relation of radioactivity to evolution, and thus to direct into a new channel the speculations of 
famous English scientists. Italsoledthe way in the matter of advocating the appointment of an Emergency 
Committee of Electrical Societies to act on questions of professional or trade interests which cannot 
well be taken up by the I.E.E., or any individual body. With the aid of its staff of correspondents in 
the United Kingdom, in the United States and Canada, the continent of Europe, South Africa, India, 
and Australia, it has kept its readers in touch with electrical progress at home and abroad and provided 
them with a mirror of research and discovery which the testimony of our daily correspondence shows to 
have been of immense and wide-spread practical value. 


Though in these and numerous other directions much extremely gratifying progress has been achieved, 
the conductors of the ELECTRICAL ENGINEER believe that much more may be attained by a further 
development of this progressive policy. The electrical industry has many ramifications. According 
to the ninth volume of the Census of Production, issued a few weeks ago, there were employed 
in those branches into which the Board of Trade investigation was made in 1907 some 77,000 persons. 
The provisional figures of the Census of rgrr give the number employed or concerned in electrical and 
allied industries at 207,000. The actual total is probably somewhere between the two, but, in any event, 
it may fairly be assumed that there are 100,000 persons who are, or ought to be, interested in a journal 
which aims to give week by week the electrical news of the world in addition to articles dealing in turn 
with every important phase of what is rapidly becoming the world's most vital industry. We want at 
least one in every five or six of these to bea reader of the ELECTRICAL ENGINEER. A first step in this direction 
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was taken when our pages were remodelled early in the present year and new features introduced calcu- 
lated to widen materially the scope of the journal’s influence. Within three months the response to this 
policy was so marked that (as recorded at the time) several successive issues were completely sold out, 
and, despite the larger numbers printed, orders for many hundreds of copies had to remain unfulfilled. ' 
The conductors now propose to serve a still wider field of usefulness. Believing that many who are 
associated with the electrical industry would willingly pay twopence for a newspaper identified with their 
profession, while hesitating to pay a higher price, it has been determined that with the issue for September 
22—the first of the Olympia Electrical Exhibition Special Numbers. the price of the ELECTRICAL ENGINEER 


will be 
Reduced to 2d. Weekly, 


the subscription price being at the same time reduced to ros. per annum, post free. This step will, at 
the outset, necessarily involve a very considerable financial sacrifice, but the proprietors and conductors 
are confident, in the light of the success already attained, that it is a step which will meet with such cordial 
approval as to enable them in the sequel to make the ELECTRICAL ENGINEER one of the most popular 
technical journals in this country, as well as one of the most useful. 

The reduction in price will carry with it NO DIMINUTION in the SIZE or QUALITY of the journal. 
On the contrary, both will be INCREASED with the increasing circulation which this new development 
will bring about. The orders already received by the publisher before any public announcement of the 
change was issued show that this increase will from the outset be a very large one; and by the time this 
number of the jóurnal has been published, steps will have been taken to bring the new departure to the 
attention of some thousands of persons directly interested in the electrical industry. 

We can scarcely hope to reach all concerned, but our present subscribers can help us very materially 
if they will co-operate with us in bringing the change in price to the notice of their friends: To every 
reader securing for us three new annual subscribers in the course of the next six months, we shall have 
pleasure in sending the ELECTRICAL ENGINEER post free for one year, and for a proportionate period if 
they secure one or two new subscribers. 
| Concurrently with the reduction of the home subscription to 10/-, the subscription for Canada will 

be reduced to 12/-, and for all other parts of the world to 15/- per annum, post free. ; 

The case of subscribers whose term of subscription remains unexpired at the date when the reduction 
comes in force will be met by proportionately extending the period of currency. 
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THE ELECTRICAL TRADE. ELECTRICITY ON THE FARM. 


We give herewith an abstract of the Board of Trade A strong appeal is made in the current issue of the 
Returns for August and for the months ended August 31 | “ Farmers’ Gazette " on behalf of the use of electricity in 
so far as they concern the electrical trade. agricultural operations. It is eminently suited, says our 

IMPORTS: AUGUST. agricultural contemporary, for working barn implements, 

Electrical goods and apparatus (other than machinery | such as threshing machines, fans and winnowers, chaff 

and telegraph and telephone wire) : cutters, grinding mills, cake crushers, and dairy implements 
1910. 1911. Compared Compared | such as cream separators and butter churns. Its simplicity 
with 1910. with 1909 | and adaptability cannot be questioned for such purposes. 
£135,528 £92,150 —£43,318 4-£9,390. | It will probably be long before it supersedes the horse for 
IwPonTs: 8 MONTHS. EN LC ploughing, harrowing and grubbing, vet even now it is 
£976,619 £887,215 — £89,404 +£65,890 | possible by means of overhead wires to use electricity for 
Exports: AUGUST. operations such as hay and corn cutting, swath turning and 
£640,347 £239,387 —£400,960 +£80,199 | other similar operations. The great thing necessary to give 
. Exports: 8 MONTHS. it an impulse is for somebody to make a start and begin 
£2,603,036 £1,781,520 : —4£821,516 +£347,896 | such work. 
Iwronrs IN DETAIL. 
August. Eight months. 
1910. 1911. 1910. 1911. 
£ £ £ £ 


ELECTRIC WIRES AND CABLES, INSULATED : — | 
Rubber, insulated (other than telegraph and M Es cables) 17,683 5,405 138,078 57,006 
Insulations other than rubber (not being telegraph and 


telephone cables) 1,978 3.114 19,338 24.307 


Telegraph and telephone cables s så " .. 12,159 17.337 91.856 244,491 
TELEGRAPH AND TELEPHONE APPARATUS .. T ahs .. 18,157 16,553 117,763 112,991 
CARBONS.. is " T E fe - ds «x 12,212 8,798 , 90,428 81,377 
ELECTRIC Lamps and parts thereof: 

Electric Glow Lamps  ... ae js - vx .. 53,735 19,940 374,462 188,528 

Arc Lamps and Electric Searchlights $a 2 ys 256 201 2.231 1,073 

Parts thereof (except carbon rods)  .. id ma o 8,208 6,180 48,400 68,307 
BATTERIES, PRIMARY AND SECONDARY ee T des - jns 3.695 2,270 27,634 98,046 
ELECTRICAL GOODS AND APPARATUS, UNENUMERATED .. - 1.445 11,852 60.379 80,089 
MACHINERY: 

Electrical of all kinds .. ; 60,354 87,756 383,498 715.117 


ELECTRIC WIRES AND CABLES, INSULATED: . | | 
Rubber, insulated (other than telegraph and telephone cables) 60,286 27,595 288,609 261,004 
Insulations other than rubber (not being telegraph and 


telephone cables)  .. s $us : : .. 40,053 28,547 209,999 248,707 

Telegraph and telephone cables 2s = Ps .. 431.723 84,023 1,467,816 496.672 
TELEGRAPH AND TELEPHONE APPARATUS .. zs bi .. 32.439 16,813 132.504 168.209 
CARBONS.. el ae T ci E e £s - 1,846 991 11,707 11,069 
ELECTRIC LAMPS AND PARTS: 

Electric Glow Lamps  .. m - ae we yee) 9,641 14.172 82.006 104,589 

Arc Lamps and Searchlights  .. as - P .. 3.156 1.402 14,178 12.319 

Parts thereof (except carbon rods)  .. T K4 iss 1.709 1.238 0,741 10,817 
Batteries, Primary and Secondary .. ia T y% .. 10,627 19.914 80.663 . 100.242 
ELECTRICAL GOODS AND APPARATUS, UNENUMERATED .. .. 42.876 44,692 305.753 387.802 

Total - .. 640.347 239,387 2.003.036 1,781,520 

MACHINERY: 


ELECTRICAL, of all kinds .. T oe - - ee 135,082 160,701 1,023,757 1,162,754 
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New Principle of 


Thermal Storage. 


Remarkable Invention by Mr. C. Orme Bastian. 


Since the domestic possibilities of electricity 
began to manifest themselves in a practical form, 
manv inventors have wrestled with the complex 
problems involved in the economical utilisation. of 
tliis form of energy for the purposes of heating and 
cooking. Given all the advantages of electricity 
comprehended in the freedom from dirt, from un- 
healthy fumes, and from risk of danger from escapes, 
etc., the fact had to be faced that in point of cost 
electricity was not yet able to compete with gas in 
the household. Mr. Bastian's ** Quartzalite " system 
of heating, in which the thermal element consists 
of a spirally wound wire of the alloy Nichrome 
enclosed in a tube of pure drawn quartz, con- 
stituted a vital step in the evolution of the economic 
cooker and heater, and with an efficiency. closely 
approximating Ioo per cent., this must long remain 
an important factor in relation to the domestic 
applications of electricity. In his latest invention, 
however, Mr. Bastian has carried the evolutionary 
process a long stride further. He has not only 
devised an entirely new system of thermal storage, 
as distinguished from the immediate generation of 
electrical heat, but he has conceived two inde- 
pendent methods of storage, each of which has its 
own Individual recommendations. 

Without betraying the secret of Mr. Bastian's 
central idea, tt may be stated that he has made a 
radical departure from all existing methods of heat 
storage, and that his patent covers a wide range of 
variations from this central idea, adaptable to 
certain definite purposes. The ideal aimed at was 
a device which would render possible the accumula- 
tion of electrical heat up to two maxima—one for 
heating, and one for cooking ; and this ideal has 
been attained by two separate roads—one by 
means of which the consumer gains his end at a 
comparatively Insignificant cost, while at tlie same 
time the central station be nents by a demand for 
current during the slack hours; the other a means 
by which the consumer !s equally well served in 
localities where no power station is in existence. 

The first named end is secured by a method 
under which the current “leaks in,” as it were, 
during the slack period and thus EM ly piles up 
heat which can be utilised as and when desired, and 
for various purposes, the purpose itself being more 
particularly regulated by the size of the thermal 
storage chamber. These dimensions can be varied 
from a “ Hot Box " the size of a hair-brush case, 
which can conveniently be carried on a short 
ralway journey and will occupy from 30 to 4o 
minutes in dissipating its heat, to one large enough 
to cook a five course dinner for a fairly large family, 
or warm efliciently half-a-dozen rooms. 

The principle of thermal storage is, of course, no 
novelty, but so far as we arc aware no device has 
hitherto been invented which combines this extreme 
portability with the maximum of efficiency. Mr. 
Bastian has, in fact, evolved a wholly new idea in 
respect of the medium for the absorption and sub- 
sequent dissipation at will of a given quantity of 
heat—an idea the practical demonstration of which 
ranges from heating at an infinitesimal cost a lady’s 
muff or a man’s shaving water, to cooking a 
ten-pound joint. In this new device the 
Quartzalite glowers are used as the medium for the 
conversion of current into “real red heat," as in 
the Bastian cookers and heaters, but the secret of 
the new device lies in the method adopted for re- 


taining and, as it were, “ piling up " the heat until 
it reaches any desired maximum, while at the 
same time the device is so ingenious as to give 

enormous latitude with regard to the size of the 
chamber. An illustration of this adaptability may 
be found in the fact that it is quite practicable to 
link up groups of two, four or six or more “ Hot 
Boxes " of any dimensions found most convenient, 
and after the gradual charging process has been in 
progress during the night or for any specified period, 
the individual units can be transported to any part 
of the consumer's house where they may be needed 
to be utilised either for heating or cooking purposes. 
The uses to which the ** Hot Box " may be put are, 
indeed, practically unlimited. An important 
feature of the invention is that if only a certain 
temperature is desired, the current is automatically 
cut off when that pre-determined temperature has 
been reached. If no such limitation is desired, the 
simple movement of an ordinary switch puts the 
cut-out out of action. Another important feature 
is that so long as the '* Hot Box " is kept closed 
there is practically no loss of heat, but immediately 
the sliding doors at the top and bottom are opened, 
a current of air passes through and the heat is 
either distributed in a room or concentrated in an 
oven for cooking purposes. In short, what the 
thermos flask has done for hot liquids, the Bastian 
“ Hot Box " will accomplish for actual heat. 

The second portion of Mr. Bastian's invention 
should arouse keen interest on the part of Sir 
William Ramsay. It will be remembered that in 
the course of his Presidential Address before the 
members of the British. Association at Portsmouth, 
on August 30, after referring to the calculation 
that our coal resources will be exhausted in 175 
years, Sir William passed in review other pos- 
sible sources of energy—the sun, the winds, the 
tides, the earth's internal heat, and so on—and 
dismissed them as, comparatively speaking, negligible. 

Now the consumption of coal for purely domestic 
purposes runs into enormous figures. If it were 
possible to find some source of energy for domestic 
heating and cooking which did not require the 
use of coal fuel, directly or indirectly, for its 
production, it is obvious that a very practical 
response could be made to Sir William Ramsay's plea 
for economy in the use of our dwindling stores of coal. 

Such a source of energy Mr. Bastian finds in the 
winds. By an ingenious application of the principle 
of the well-known American windmill used for 
pumping purposes, he is able gradually to generate 
sufficient current to charge “ Hot Boxes " for use 
when required. The smaller types of these wind 
turbines are very moderately priced, and at an 
inconsiderable cost they can be fixed on the top 
of the consumer's house and the rod connected to 
a small dynamo which with a minimum of trouble 

can be made continuously to pump electrical energy 

into one or a series of the Bastian Thermal Storage 
Chambers. In this case the consumer is quite 
independent of the central station, and by a further 
development of the same principle can provide all 
the necessary heat for domestic water-heating 
apparatus at no cost beyond that of the apparatus 
employed, the first cost in this case bcing also the 
last cost. 

The wind turbine principle has, of course, already 
been tried for electric lighting, but owing to the 
variable character of the source. òf power, itZcannot 
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be said that anything like complete success has been 
attained. In one of the most effective of these 
devices (described in the ELECTRICAL ENGINEER of 
March 26, 1909) the plant consisted of a wind 
turbine on a steel tower 50 ft. high and a generator 
of 2 kw. capacity, 130 volts, with a speed variation 
of 800 to 1,600 r.p.m. The armature shaft was 
placed vertically, and driven direct by means of 
a belt from a pulley at the bottom of the vertical 
shaft of the wind turbine tower. The control of the 
field circuit was maintained by resistances worked by 
relay switches energised by the main circuit, the relay 
switches being so adjusted as to switch resistance in or 
out of the field circuit as the velocity of the wind 
increases or decreases, the governing being thus done 
on the output of the wheel. Besides the relay 
switches there were in this device the usual switching 
arrangements required for charging accumulators, 
and an automatic switch for cutting the battery 
in and out in accordance with the voltage of the 
generator. 

It is obvious that a costly and complicated 
scheme of this kind is wholly inapplicable to the 
domestic needs of the average householder, but 
Mr. Bastian saw the possibility of so modifying 
the idea as to make it readily adaptable to the pur- 
poses of heating and cooking, and since the process 
of storage goes on continuously, and the loss of 
stored heat in the chamber is infinitesimal, the 
variableness of the wind need not be taken into 
account. There are none of the complications 
involved by the scheme just described, no 5o ft. 
tower or elaborate generating plant. Mr. Bastian’s 
scheme is simplicity itself, and provides for the 
generation of an unlimited quantity of current at 
no cost to the consumer after the small wind-turbine 
and dynamo have once been placed in position. 
The outside cost of the installation would probably 
not exceed £25. | 

It is quite possible that the Bastian Company 
may have one or more of these “ Hot Boxes " on 
view at the forthcoming Electrical Exhibition at 
Olympia, in which event they are certain to be 
the centre of great interest. 


THE BREATHING OF ELECTRICAL MACHINES. 
Bv C. RicurEn*. 


If we regard an electrical machine simply as a body 
occupying room we can speak of surface and cubic content. 
The latter consists of various solid bodies, which, however, 
by no means form a compact whole. Within the surface there 
are a number of invisible spaces filled with air and other 
gases. Some of these are hermetically sealed, but in most 
cases they communicate with the outer air by minute 
channels. If, then, we take the surface as the boundary 
of all the accessible hollows we find that there is an inner 
surface bounding the hollow spaces. Such places, unless 
specially filled up occur in all windings between the lower 
side of the commutator segments and the insulated 
cylindrical surface of the commutator, and in many other 
places, where play must be allowed for contraction, or is 
left unavoidably or unintentionally in assembling the parts. 

When the machine gets hot, by the action of the current, 
etc., the gases in the hollows expand, and if there is com- 
munication with the exterior they escape till the balance 
of pressure is restored. If, then, the machine cools the gases 
left in the hollows contract and the balance must be 
again rectified by air passing into them from without. 

Now, this periodical inspiration and expiration is 
strictly analagous to the breathing of an animal, and may 
fairly be called the breathing of machines. The time 
required to equalise the pressures depends on the volumes 
of the hollows and on the size and number of the channels 
leading from them to the outside, and also on the difference 
between the temperatures within and without. The interest 


* Abstracted from the '' Electrotechniker.”’ 


of the process to the electrician lies in the effect the breathing 
may have on the insulation. The writer knows one case 
of striking injury at the brushes of a rolling mill motor 
effected by its means. This is, of course, the part of a 
machine where such injury is most likely to occur because 
in the case of the windings the dry vacuum process almost 
universally employed and subsequent varnishing makes 
breathing difficult or prevents it altogether. If, however, 
any spaces are left channels may be opened for them later 
by expansion whereby breathing is at once established. 

If the breathing was concerned solely with air and 
dry air, which is a much better insulator than any solid, 
the breathing might even be beneficial and could not be 
injurious. As the outer air, however, always contains 
water vapour the case is different, and still more different 
when, as often happens in workshops, the atmosphere 
contains such gases as hydrochloric acid and sulphurous 
acid, or ammonia, which in solution are not only good 
conductors but exert destructive chemical action on 
metals, fibres and varnishes. The effects on the machine 
of breathing this sort of air is as serious as it is with human 
beings and depend on temperature, the nature of the inner 
surface of the hollows and the voltages of the current. 

Independently of the fact that more care is bestowed on 
the outside than the inside, the constructor is too apt to take 
for granted that the interior is inaccessible and so requires 
no special protection. Unfortunately, harm can and does 
occur there, that is, in places which are shielded from 
direct observation. It is true that occasional insulation tests 
give valuable information, but nevertheless when the 
injurious action is confined to a very small place there 
may be great danger of the current striking through, 
even when the insulation tests, which, be it noted, are 
general only, are satisfactory. Even if the insulation 
test did give timely warning what could be done to rectify 
matters without pulling the machine to pieces ! 

The lesson to be learned is that in making the machine 
every hollow space should be filled or closed permanently 
gas tight, or if this cannot be done the exposed surfaces of 
the hollow surfaces must be suitably protected with some 
resistant application. To avoid favouring the introduction 
of water into the hollows no hydroscopic insulating material 
should be used for tensions exceeding 300 volts. In the 
case of the rolling mill motor above referred to, where 
the voltage varied between 500 and 1,000, the press card in- 
sulation was soaked in places like a sponge with condense 
water after rapid cooling. When the channels by which 
the hollow spaces communicate with the exterior are 
fairly large cases have actually occurred where coal and 
other dust have got in. This dust causes short-circuiting, 
even at 120 volts only, with the formation of tiny electric 
arcs which carbonise any textile fibres they may touch. 


(To be continued.) 


NEW ELECTRIC STEEL FACTORY. 


The Electro-Flex Steel Company, Ltd., is about to erect 
at Dunston-on-Tyne a large factory for the manufacture 
of steel by exclusivelv electrical methods. Orders have 
alreadv been given for two 200 kw. Stassano electric arc 
furnaces with an individual capacity of one ton per charge, 
and further installations will be made in due course. 
Current will be obtained from the County of Durham 
Electrical Power Distribution Company, and the Electro- 
Flex Company, Ltd., will erect a sub-station with two 
300 kw. Westinghouse transformers for the furnaces and 
one of 100 kw. for the foundry: plant."| The plant is to be 
arranged for an initial'capacity of atleast 1,200 tons of 
castings per annum, and it is proposed at the outset only to 
manufacture high grade castingsY ranging from 10 to 
300 Ib. Mr. J. A. Anderson, formerly of the Newcastle-on- 
Tyne Electric Supply Company, Ltd., has been appointed 
manager of the new company. 


At a meeting of the Aberdeen Town Council, it was 
reported that, subject to the approval of the Board of 
Trade and the Home Office, an arrangement? had been 
come to with the Admiralty in regard to the application 
of the Board of Trade and Home Office regulations to the 
apparatus in the wireless telegraphy buildings at Stoney- 
wood. 
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New Life-Saving Apparatus. 
An Indispensable Appliance for Central Stations. 


An epoch-making invention for promoting arti- 
ficial respiration has been patented by Dr. K. A. 
Fries, of Stockholm, and the ELECTRICAL ENGINEER, 
by an arrangement with the sole holder .of the 
British rights, is in a position to place this indis- 
pensable article on the market. 

The apparatus, which has been patented in all 
countries of the world, will without doubt become 
a necessity in all power houses throughout the 
kingdom as well as all other places where high 
tension electric currents are utilised. 

The invention is so wonderfully simple that it is 
no exaggeration to state that a child can operate 
it. Hitherto the work of producing artificial respira- 
tion has been most arduous and trying, and when 
the time taken to produce satisfactory results is 


| 


band for compressing the chest is provided with 
eyelets for regulating to any desired size. The 
apparatus when not in use can be folded to occupy 
a space of 3 ft. by 2 ft. by 4 in., and can be hung 
on the wall or kept in any handy position. To 
bring it into operation it is only necessary to lay 
it on a table and extend the steel frame. The 
patient is then placed on the shield, the wooden 
pillow automatically bringing the head and throat 
to the proper angle. The band or girdle is then 
placed on the lower part of the chest and adjusted 
by means of a hook and cord. The patient’s wrists 
are then loosely strapped to the cross-bar at such a 
distance as not unduly to stretch the arms, and the 
hinged frame is then brought up almost at a right 


angle to the body of the patient. The whole of these 


APPARATUS SHOWS IN DETAIL. 


taken into consideration, it will readily be seen that 
the operator must be possessed of great muscular 
strength. 

Another drawback to the old method is that 
more than one man is required to do the work, and 
unless their movements synchronize perfectly a 
successful result is rarely obtained, and many 
valuable lives are therefore lost. 

The Dr. Fries’ apparatus can be readily adjusted 
to any sized subject from a child to a full-grown 
man, and can be operated with one hand, leaving 
the other free to draw forward the tongue of the 
patient, etc., or any other necessary process. 

The construction of the apparatus is shown in the 
accompanying illustration. It consists of a wooden 


. shield, with head-piece, attached to which is a light | 


steel frame with cross-bar adjustable by automatic 
clamps for any length of arm. A canvas girdle or 


operations can be easily and simply accomplished 
in 20 seconds. Two seconds more are occupied in 
adjusting the cords or chains to the proper tension, 
and the frame is then moved upwards and down- 
wards and thus accomplishes automatically its life- 
saving work. The movements of the frame should 
be kept in time with the operator's own breathing, 
or about sixteen times per minute. Each up- 
ward movement of the frame compresses the 
chest and creates a vacuum ; each downward move- 
ment draws breath into the lungs, and thus gradually 
restores animation. 

The whole apparatus is self-contained and is 
always ready for instant use, there being no in- 
tricate parts to get out of order. It weighs only 
a few pounds, and can easily be carried from place 
to place. 

It has been used most successfully in Sweden, and 
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practical demonstration in cases of asphyxia which 
failed utterly to respond to the ordinary methods 
have recently been made at the Karolinska In- 
stitutet, Stockholm, by Professor Dr. J. E. 
Johansson, the Directors of the Association of 
Swedish Physicians, and the Life-Saving Company, 


all of which bodies have unreservedly endorsed the | 


great value of Dr. Fries’ invention. 


In addition the “ Serafimerlasarettet," the Royal 
Hospital of Stockholm, has within thelast few weeks 
used it with unfailing success in several cases of 
asphyxia where the ordinary manual treatment had 
signally failed. 


It is safe to predict that before long the Dr. 
Fries’ apparatus will form an integral part of the 
equipment of power statio, \hospitals, life-saving 
stations, steamships, public baths, factories, mines, 
and in every situation where there is risk of asphyxia- 
tion. yu ce dyes (067 
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NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


The New Secretary. 


In connection with the reorganisation of the National 
Electrical Manufacturers’ Association (Incorporated), we 
understand that the Secretaryship of the Association has 
been confided to Mr. D. N. Dunlop, who has for so long been 
associated in various important positions with the. Westing- 
house Electrical and Manufacturing Company, Ltd. We 
congratulate both the Association and Mr. Dunlop upon this 
well-chosen appointment. 


A svndicate has been formed, under the presidency of 
Privy Councillor Gyula v. Szajbely, of Budapest, for carrv- 
ing out a project of the engineers L. Fischer-Rainau 
(Zürich), Anton v. Steller, and Prof. Dr. Moritz v. Hoor- 
Tempis (Budapest), for the establishment of hydro-electric 
works on the Danube, near Pressburg, with a capacitv of 
10,000 h.p. i 


THE METHOD OF OPERATION. 
Ç 


i 
* 


Illustrations showing the apparatus in operation | 


will be forwarded on application to the manager of 


the ELECTRICAL ENGINEER, a MY ORNs ac I 
ments are being made to show Dr’ Fries’ Wonderful 


invention at the Electrical Exhibition at Olympia. 


SMALL POWER AND MODEL ENGINEERING 
EXHIBITION. 


The third exhibition of small power engineering appli- 
ances, models, and scientific apparatus, organised by the | 
proprietors of “ The Model Engineer," will be held at the - 
Royal Horticultural Hall, Vincent-square, Westminster, | 
S.W., from October 13 to 21 next. As usual, it will contain | 
a splendid collection of high-class working and stationary | 
engineering models of all kinds, as well as an interesting 
display of small power steam, gas, and oil engines, lathes | 
numerous other interesting trade and private exhibits will | 
be provided. Full particulars may be obtained from the | 


and light machine tools, electrical appliances, and scientific 
novelties. A feature of the show will be a completely 
organisers, Percival Marshall & Company, 26-29, Poppin's- | 
court, Fleet-street, London, E.C. 


equipped model engineering workshop in which demon- 
strations of metal working processes and small engine build- 
ing will be given daily. Working model railwavs and 


THE TELEGRAPH UNION] MONUMENT. 


The International Jury appointed bv the Swiss Federal 
Council to adjudicate upon the designs for a monument to 
be erected at Berne at a cost of 170,000 francs to com- 
| memorate the foundation of the International Telegraph 
Union, have chosen the design sent in by Signor Giuseppe 
Romagnoli, of Bologna. This design represents Helvetia 
seated and having on either side figures representing Trade, 
Labour, and various professions. The president of the 
International Jury was Oberst Emil Frei, head of the 
International Telegraph Union Office at Berne, and England 
was represented by Sir George Frampton, R.A. 


We learn that Messrs. Willans & Robinson, Ltd., Rugby, 
have received an order from the War Office for three 
Willans-Diesel direct-current generating sets to the speci- 
fication of Messrs. Kennedy & Jenkin. The Balmain 
Electric Light & Power Supply Company, Ltd., have also 
placed an order with them for a 500-kw. Willans impulse- 
disc and drum mixed-pressure steam turbine, coupled to 
a general electric alternator and exciter. The turbine will 
exhaust into a vacuum augmentor surface condensing 
plant, which Messrs. Willans & Robinson, Ltd., will also 
supply. 


During the past month the City of London Electric 
Ambulances were called out in the case of 17 accidents. 
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Leading Features of the Exhibition.— II. 


By the “ Electrical Engineer's Special Commissioner. 


Messrs. Spagnoletti, Limited. 


——M—— — —————— e. iue ex. 


The wonderful developments which have been made 
in electricity as applied to the home are strikingly 
illustrated by the exhibits Messrs. Spagnoletti are pre- 
paring for the forthcoming exhibition at Olynipia. 

This firm is showing two of their “ Therol " Heaters. 
The A1 Heater is intended to give hot water for general 
purposes, and will yield 48 gallons of water at a tem- 
perature of 110 degrees during the 24 hours. 

The A2 size is intended for small households where 
the demand is not so great, and can be used for baths 
and general purposes and is rated to yield between 75 
and 80 gallons of water at 110 degrees throughout the 
24 hours. 

The heating unit in the Al Therol is 300 watts, 
and in the A2 type is 500 watts. Owing to the fact 
that the current is kept on continuously, the electric 
supply companies are able to quote a very low price 
for the current, and ae a matter of fact in several parts 
of London and in the provinces the price is as low as 
dd. per unit, so that at this moderate price the running 
cost of the A1 Heater is exceedingly low, namely, 4d. 
a day, while the A2 Heater works out at about 6d. a 
day. 

These heaters give out a constant supply of hot 
water up to their full rated output over the 24 hours, 
and by a special mixing valve they are so arranged 
that water can be obtained at any temperature from 
cold to boiling. 

When once installed there is practically no further 
expense over and above the charge for current, as there 
are no parts to get out of order, with the exception 
of the heating unit, the cost of which is only a few 
shillings and which can very easily be replaced. "This 
unit is made up of specially prepared wire, and the 
makers guarantee it to last two years. ` 

SOME SPECIAL POINTS, 

Messrs. Spagnoletti, Ltd., claim a number of special 
points in connection with their “ Thero! " Heaters, 
which may be thus set forth :— 


The invention acts on entirely new principles. 

Its object is the storage of electrical energy in the 
form of heat. 

The present chief application is the prompt supply 


‘of warm or boiling water to the user at all times. 


The electrical energy is taken at such times as best 
suit the electric supply companies. 

The sale of electricity for use in this apparatus will 
therefore benefit the electric supply companies in the 
samo way as the sale of by-products benefits the gas 
companies. 

The cost of the electricity used is very small, and 
will compare favourably with that of gas used in geysers 
or other apparatus for heating water. 

The apparatus is of the simplest construction, and, 
though the principle 1s new, the parts are all such as 
are well known and tried. 

It is entirely self-contained, and its installation in- 
volves little or no change to existing pipes. 

It is cheap, and requires the minimum of maintenance. 

It occupies little space, involves no risk of fire, does 
not contaminate the air, and requires no attention. 

The hot water is always available day or night the 
instant the tap is turned, and may be drawn off at 
any desired temperature from quite cold to boiling. 

The apparatus will increase the profits and the number 
of consumers of the electric supply companies. 

It will effect a saving of expense and an increase of 
comfort to the users. 

It can be used by a child without risk. 

Unlike other water heaters, this device neither pro- 
duces noxious gases nor requires a flue or chimney to 
remove the products of combustion, and is therefore 
both healthv and clean. 

A house fitted with electric light and gas cooking pays 
on the average two to three times as much per quarter 
to the gas company as to the electric supply company, 
so that a large proportion of the gas company's revenue 
is derived from stoves than from lights. The “‘ Therol " 
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heater will enable the electric supply companics to com- 
pete with the gas companies in this great field. 

It is pointed out with great force that the quantity of 
heat used in every household for cooking and washing 
alone is very great, and represents an amount of energy 
many times larger than that required for lighting. Here, 
then, lies a huge field for the development of electric 
supply. It has often been said that the cost of electric 
heating apparatus and the fact that it is seldom fool- 
proof account for the comparative small progress which 
it has made, but it is more probably true that electric 
heating by present methods has not become general 
because of the cost of the energy consumed, the small 
extent to which it has been adopted being solely due to 
its greater cleanliness and convenience. If this be so, it 
is obviously necessary to effect a considerable reduction 
in the cost of current if this great field is successfully to 
be invaded ; and it is precisely in this direction that the 
'* Therol " system holds out its most material advantages. 
In its simplest form the apparatus consists of a block of 
iron, cast about a coil of pipe and encased in a thick coat 
of heat insulating material. The block of iron is continuously 
heated by means of electricity, and water, when required, 
is passed through the pipe. By this means a constant 


current is taken from the mains, and hot water is always 
available in any quantities provided the average daily 
amount does not exceed a certain quantity depending 
upon the fixed amount of electricity consumed. 

An important new development is the ** Therol " acceler- 
ator, with which all sizes of heaters can now be fitted. The 
arrangement consists of an automatic Thermal Contact 
Maker fitted on the iron heat storage block, a relay, and 
an auxiliary heating element of large capacity. The Thermal 
Contact .Maker is so arranged that it cuts in automatically 
(through the relay) the auxiliary heating element when the 
temperature of the heat storage block falls below a pre- 
determined amount. By this means the heater is always 
being kept up to its normal storage capacity. An A/I, 
200 watt, Therol heater, fitted with a 1,000 watt accelerator, 
can give up to at least 130 gallons of hot water at 110° 
per day. In the event of the full output having been 
taken out at one draw off for bath or other purposes, the 
heater with 1,000 watt accelerator would start storing up 
again at the rate of over 6 gallons of hot water at 110°. 
per hour. A 1,500 watt accelerator would store up at the 
rete of 81 gallons per hour; a 2,000 watt accelerator at 
11 gallons per hour; and a 3,000 watt accelerator at 16 
gallons per hour. 
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From the Central Station point of view it is shown by 
actual ngures that in the case of a station having a maximuin 
demand of 1,500 kw. and a 209, load factor, where a 
sufficient number of heaters are installed to represent a 
load of about 60 kw., the increase in the load factor is 
accompanied by a decrease in cost from ‘79d. to ‘71d. 
per unit, or in other words, in the one case the station 
produces 7,200 units per day, at a cost of £23 14s., and in 
the second case, 8,640 units per day, at a cost of 
£25 lls. 24d., so that these additional 1,440 units have 
cost only an additional £1 17s. 24d., or ‘3ld. per unit, 
to produce, and if sold at any price above this, will yield 
an additional profit. Thus this heating device may be said 
to have found a remunerative market for what at the 
present time is virtually a wasted by-product of the central 
station. Under such circumstances, it is pointed out that 
it will be to the advantage of electric supply companies 
to buy this heater, and hire it out to their consumers in 
the same way that gas companies do with cooking stoves, 
but with the additional advantage that since the con- 
sumption of electricity by this device is always the same, 
no meter is required, and the rental may include both 
the apparatus and the electricity consumed by it. Taking 
the No. 1 size Therol Heater, giving 25 gallons of hot 
water per day, or sufficient for the ordinary requirements 
of a small household such a heater would consume 1,752 
units per annum, which, at ‘6ld. per unit, would cost 
the consumer £4 9s. ld. But the cost to the electric supply 
company of these 1752 units at ‘31d. per unit is only £2 5s. 3d., 
so that there would be an annua! profit of £2 3s. 10d. 
from each heater installed. This figure of ‘61d. per unit 
is that resulting from the 3d. per unit, plus £1 per kilowatt 
per quarter, actually quoted by a number of stations, 
when the power is taken continuously throughout the day 
and night, that is to say, for consumers with a’ 100% 
load factor, whereas the load factor of this heater, as 
already stated, is, so far as the central station is concerned, 
much better than 1009,, since it makes no addition to the 
maximum demand upon the station. 


THE THEROL COOKER. 


The ** Therol " Cooker is made up on the same principle 
as the water heater. The current, while the cooker is not 
being used, is taken up in heating the iron block placed 
below the oven. When the cooker is required, two dampers 
are opened and the oven in a few minutes reaches a tem- 
perature of 350—400 degrees; by adjusting these dampers 
the heater can be regulated to any required temperature. 

On the top of the oven are steam jets for the purpose of 
cooking vegetables, fish, etc., in Hutchings’ Patent Cookers, 
boiling milk or water, etc. These jets are fed from a small 
water vessel fixed at the side of the oven from which pipes 
are led through the iron block so that the water is imme- 
diately converted into steam. 

The heating unit is rated at 300 watts, but in addition 
there is a 400 watt unit fixed on the top inside the cooker 
for the purpose of grilling, toasting, ete. 

The whole apparatus is designed to give a maximum of 
efficiency at a minimum of cost and the running costs are 
similar to those of the water heater. 

To the householder the *' Therol" Heater and Cooker 
come as an absolute boon for, in the first place, an enor- 
mous saving can be effected in the coal bill, that bane of 
all housekeepers, while all dust, smoke and dirt are entirely 
done away with. 

In households where a great quantity of cooking is done, 
it is no exaggeration to state that in the short space of one 
year a " Thero!” Heaterand Cooker will pay for itself in 
the saving effected on the coal bills. 


TRAILER TRAMWAY-CARS. 


The London County Council, with the sanction of the 
Board of Trade, are now engaged upon experiments on the 
Euston-road and Hampstead route with a pair of linked 
tramway-cars. Each car has its own power and brakes, but 
the pair are worked by a single driver. The object is to 
test the possibility of running “ trailer tramway-cars " in 
London. If that were found practicable it would be possible 
to run cars in pairs at the times when traffic is heaviest, 
and to drop the trailer car during the middle of the day. 
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ELECTRICALLY OPERATED STEAM VALVES. 

An interesting method of using electricity for the 
prevention of steam-pipe disasters;in power houses has 
recently been‘developed in America by the Golden-Anderson 
By adding an 


Valve Specialty Company, of Pittsburg. 
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seen from Fig. 1. There is a double-cushioning feature 
which permits quick closure without hammering or chatter- 
ing. The ordinary non-return valve operates only to 
prevent the backward flow of steam into the boiler from 
the header. The added emergency feature in the present 
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emergency feature to the ordinary functions of an efficient 
non-return valve, making it operate in either direction, 
it is possible to protect the entire svstem of boilers and 

iping against the otherwise disastrous effects of accident 
in any part. The operation of the non-return valve will be 
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| escape in excess of any legitimate power demands. 


valve makes it act also to prevent an outward rush of 
steam in case a break in the header permits a sudden 
In 
a power plant equipped with these valves, therefore, the 
outflow from every boiler is instantly stopped if anything 
happens to the header or the main piping. This emergency 
function is controlled by the Anderson Pilot Valve, shown 
also in the figure. The valve stem has a central port, 
closed with a ball valve at the top. "Through this port 
and a small hole in the piston full boiler pressure reaches 
the entire space above the liner and through a connection 
leading from the cushion chamber is carried by piping 
to the pilot where it enters at the opening on the left. 
Here it meets a small piston valve covering the exhaust 
port and held closed by the adjustable spring on the right, 
acting through a trigger pin between. Full header pressure 
is carried by pipe connection to the top of the pilot, where 
it compresses the spring in the central chamber, beneath 
the diaphragm, and so holds down the trigger pin extending 
downward outside the pilot valve. 

If a break occurs in the header the pressure above the 
diaphragm in the pilot is reduced, allowing the spring 
to lift the trigger pin and release the pilot valve. The. 
hoiler pressure from the cushion chamber of each valve 
then has free vent to the exhaust opening in the pilot. 
Through this vent the steam ESCAPES from the cushion 
chamber faster than it can flow in through the small hole 
in the piston. This causes a drop in pressure and enables 
the boiler pressure above the piston, acting on the greater 
area, to force the valve closed, and hold it closed, preventing 
further flow of steam from the boiler. In such closure a 
double cushion feature gives instantaneous drop to within 
one-eighth of an inch of the seat, and then closing easily 
under control of a secondary dash-pot. By turning the 
handwheel the stem may be run down on to the top of the 
valve stem, making a steam-tight Joint end causing a 
permanent closure of the valve. 

Fig. 2 shows the method adopted for electrically 
controlled operation, whereby the current from either 
a direct or alternating current supply may be used to operate 
the boiler stop valve from different parts of the plant 
without operating the pilot valve. The arrangement 
self-explanatory, and indicates very clearly the method by 
which life and property can be safeguarded in connection 
with power plant operations. 
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ELECTRIC GENERATOR FOR THE FIFE COAL 
^X. COMPANY. 


An example of modern electrical engineering construction 
with special regard to colliery requirements 1s shown in our 
illustration of an alternator recently supplied by the 
British. Electric Plant Company, Ltd., to the Fife Coal 
Company, and which has an output of 650 k.v.a. at 273 
r.p.m. It is a three-phase 65-cycle generator, having a 


Fic. 1l. STATOR, WITH WINDING AND END SHIELDS, 650 KVA, 


500 VOLTS, 273 R.P.M., 50 CYCLES 3-PHASE. 


voltage of 500. It is of the revolving field type, there being 
twenty-two solid steel poles of oval sections, which are 
securely bolted to a substantial cast iron central spider. 
The field coils of the rectangular strip are former wound 
and mounted on metal spools, the whole coil being held 


Fia. 2. 


VIEW OF ROTOR (on larger scale). 


in place by solid cast steel pole shoes, firmly secured by 
countersunk cheese-headed screws to the poles. There are 
thus no laminations employed in the rotor, and the whole 
construction is extremely strong and rigid. The stator 
winding is wound in 330 semi-enclosed slots, which gives 
five slots per pole per phase, a number amply large enough 
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to give a voltage wave indistinguishable from a sine curve. 
The small slot openings and the large air gap employed 
cause the effect of the slots on the flux distribution on the 
pole face to be quite negligible, so that a laminated con- 
struction of the pole would be of no advantage as there 
are no losses taking place there. The stator is bar wound, 
giving a very rigid and stiff construction well suited to 
withstand the strains set up in the stator end connections 
should a short circuit occur on the system. As an example of 
modern practice, therefore, this is interesting to those 
concerned in the electrification of collieries. 


THE GRINDELL MATTHEWS AEROPHONE. 


Complete success has, it is reported, attended the most 
recent of Mr. Grindell Matthews experiments in the Chep- 
stow district with his improved system of wireless telephony. 
On Saturday he succceded in speaking from Beachley to the 
New Passage on the opposite bank of the Severn, a distance 
of 54 miles. This meets with the condition laid down bv the 
War Office authorities, who will now permit the inventor to 
demonstrate the capability of the aerophone at Aldershot. 
Mr. Matthews is now arranging with the War Office for 
these official tests. He is also arranging to give the War 
Office the right to purchase the invention. Before the 
Aldershot d monstration Mr. Matthews will endeavour to 
establish wireless telephonic communication between 
Chepstow and Cardiff, a distance of about 25 miles as the 
crow flies. One of the great advantages of the Grindell 
Matthews system is the extreme portability of the apparatus, 
which consists solely of a small box, easily carried about, 
which contains the necessary battery, motor and trans- 
former. 


The Japanese Government have sanctioned the applica- 
tion of the Tokio municipality for the taking over of the 
electric tramways of the city. A thorough mvestigation has 
been ordered by the municipal authorities with a view to 
the speedy completion of the unfinished lines and the 
improvement of all the rolling stock. It is proposed to 
abolish 13 or 14 miles of the existing lines and to construct 
five new lines, three of which were especially ordered by the 
Government to be completed by July 31, 1916. An endea- 
vour is to be made co finish the whole of the lines by the 
end of 1914. As regards rolling stcck, the municipal authori- 
ties propose to build about 500 new cars, divided into two 
classes, viz., special and common. Cheap uncovered cars 
are also to be built for the use of workmen. 


Westminster Abbey, which had been closed to the public 
since March 31 on account of the Coronation, was handed 
over to the Ecclesiastical authorities last week and re- 
opened, for the usual services at eight, ten, and three 
o'clock. A permanent advantage which the authorities 
have reaped from the Coronation is that an electrical 
installation used last June has been retained, and the nave, 
which was formerly very badly lighted by gas, will in future 
be lighted by electricity. 


The Debenture Stock Register and Register of Transfers, 
of the South Metropolitan Electric Light & Power Company, 
Ltd., will be closed from the 18th to the 30th September, 
1911 (both days inclusive), for the preparation of Interest 
Warrants payable October 1. 


Messrs. W. T. Glover & Company, Ltd.. have removed 
their Glasgow offices and stores to 158, Hope-street. Their 
telephone number has been changed to 3856 Douglas, 
Glasgow, their telegraphic address remaining as before, 
* Conductors,” Glasgow. 


Messrs. Feld Bros. & Company have removed to more 
commodious offices and stores on the ground floor of 25, 
Bridge-row, Cannon-street, and their telephone number is 
now 1501 London Wall (2 lines). 

The Walsall Electrical Company, Ltd., of 57, Bridge- 
street, Walsall, have appointed Messrs. Paterson & Service, 
of 38, Bath-street, Glasgow, their sole agents for Scotland, 
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Wireless Telegraphy. 


NEW DEVELOPMENTS IN CEYLON. 


To the contracts entered into by Marconi’s Wireless 
Telegraph Company, Ltd., of which particulars are given 
on this page monthly, must now be added one with the 
Crown Agents for the Colonies for the establishment of a 
radio-telegraph station in Ceylon. The station will be 
capable normally of sending a wave length 600 metres in 
length. In addition, however, with any wave between 
1,000 and 2,000 metres, the station will maintain com- 
munication with any ship off Madras or with any ship up 
to a distance of 450 miles over sea (except during periods 
of severe atmospheric disturbances),. provided the ship is 
fitted with an aerial having a mean height of not less than 
100 ft., and suitable receiving apparatus. 

The generator, says the “ Marconigraph,” will consist 
of a 10 h.p. S.P. motor, taking power (alternating current 
at 100 volts, 60 cycles) from mains, direct coupled to a 
9 kw. alternator and exciter. The motor, alternator, and 
exciter will be protected against injurious induced effects 
from the high-frequency circuit by special shunting resis- 
tances. One 5 kw. iron core low-frequency primary induc- 
tance will be provided for tuning the low-frequency circuit 
to the disc frequency. A high-tension transformer will be 
provided for stopping up the alternating current supplied 
by the generator to the voltage required by the battery 
of condensers. The latter will comprise eight whole glass 
plate condensers in galvanised iron oil-tight tanks, with 
the necessary insulating stands, busbars, high tension 
bushed terminals, and other fittings. The bushars and 
connectors will be designed to provide for minimum in- 
ductance and damping, and with suitable arrangements 
for coupling up as required for the production of the various 
waves specified. In conjunction with the condenser batterv, 
& high frequency tuning inductance of the continuously 
adjustable type will be provided for tuning the high- 
frequency primary circuit to the aerial circuit. The dis- 
charger will be of the disc type direct coupled to the motor 
alternator, and designed to produce a musical spark 
enabling the transmitted signals to be distinguished from 
atmospheric disturbances when received in the telephone 

by a corresponding station. 
^. Two aerial tuning inductances will be provided, each 
consisting of a multiple solenoid winding E: stranded con- 
ductor, similar to that of the jigger secondary. The manipu- 
lating gear will consist of a Morse key to be placed in the 
operating room to electrically actuate a relav key in the 
transformer primary circuit, the supply being taken for 
this purpose from the exciter of the alternator. One part 
of the receiving apparatus will consist of a magnetic 
detector in combination with a multiple tuner which will 
be constructed to provide a highly syntonised circuit for 
all waves between 100 and 2,500 metres, and will be fur- 
nished with a change switch to permit of the instantaneous 
change from “ tuned ” position to an ** untuned ” stand-by 
position, for the purpose of picking up signals of a widely 
different wave length without variation in adjustment. 
The other receiver will be of the valve type; the valve 
detector will be used in place of the magnetic detector, 
and the wave length in reception from 1,660 to 4,000 
metres. Two masts will be provided, each of sectional type 
tubular steel with wooden mast, 270 ft. in height overall. 
They will have a factor of safety of 4, assuming a wind 
pressure of 40 lbs. per sq. ft. One earth system will be 
provided for the use of all waves consisting of galvanised 
iron plates arranged in a circle with radial conductors to 
the central apparatus. The earth plates will be supple- 
mented by additional radial wires underneath the trans- 
mitting aerial for the purpose of better providing for the 
electric oscillation between the aerial and the earth. 

With reference to recent notices relative to the establish- 
ment of wireless telegraph stations on the islands of 
Curacoa, Bonaire and Aruba, the British Consul at Curaqoa 
(Mr. J. Jesurun) reports that the positions of the stations 
are as follows, viz., 68° 56' 35" W. long. hv 12° 6' 90" N. lat., 
68° 16' 15" W. by 12° 9’ 20" N., and 70° 21’ 0” W. by 
12° 31’ 5” N., respectively. The calls for the stations are 
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respectively C.R.C., B. N.R., and A.R.B. The Telefunken 


system is used. The installation at Curacoa has a 


| range of 500 kiloms. (310 miles), and the other two have 


ranges of 200 kiloms. (124 miles) each. The charge is fixed 
at '40tl. (Sd.) per word. 

Fez, the capital of Morocco, is now in wireless com- 
munication with the Eiffel Tower, via Oran. Another 
station 1s to be erected at Taurirt, near Agadir. 


A BERLIN PATENT. 


P. Ludewig proposes to divide the antenne of wireless 
apparatus carned by balloons in two parts, and to place 
the receiver between them. The upper part of the antenne 
consists of a ring which embraces the equator of the bal- 
loon and is caught into the netting. One end goes to the 
car. The lower half of the antenn: consists of a wire with 
a weight at the lower end, hanging from the car. To save 
space the receiver consists of a Schlomilch cell, switched 
direct to the antenn:e.. On account of the tuning difficulties 
at the receiving station, damped vibrations had to be 
employed at the sending station. The signals were easilv 
understood at a distance of 30 miles, even when the balloon 
was at a height of 2,000 ft. 


WIRELESS IN AFRICA. 


Italy is connecting itself with its African colonies by 
means of wireless. Wireless stations already exist at 
Massowah and Mogadiscio, which bring the two colonies 
into communication. Communication with the Motherland, 
however, has hitherto been wanting. This will he remedied 
by making a big installation at Coltano near Pisa, which 
will communicate with Massowah. The distance from 
Coltano to Massowah, in electric wave transmission, is 
2,500 miles. The distance measured in the same wav be- 
tween Massowah and Mogadiscio 18 1,120 miles. Once the 
message has reached Mogadiscio it can be transmitted all 
over the colony, as there are sub-stations at Brawa, Giumbo, 
Itala, Lugh, Merca, and Bardera. The Coltano station will 
be able to shake hands, not only with Cleifden in Ireland, 
but with Glace Bay in Canada, to say nothing of Monte 
Video, etc. 


WIRELESS TIME SIGNALS. 


Time signals are sent from the Eiffel Tower daily for 
the purposes of setting chronometers. These signals reach 
ships at sea and land stations as well at distances up to 


2,500 miles. 


ELECTRICITY IN MEDICINE. 


Dr. T. A. Williams, M.B., C.M.Edin., Member Corresp. 
Soc. de Neurol. de Paris ; Member Corresp. Soc. de Psychol. 
de Paris; Member Assoc. Soc. Clin. Med. Mant., France, 
etc., in the course of an article in '* The Medical Press " on 
the therapeutics of nervous disease, declares that electricity 
has been “ the agent of more bunkum and charlatanry than 
all other physical agents combined. Even now, one hears 
apologies for the psychic effect of imposing apparatus. That 
it has a psychic effect is true ; but it is the psychic effect of 
the quack. lt is not an effect aimed at the origin of the 
disease, but to impress the patient with the power of the 
remedy, and to delude him into the idea that he must be 
receiving benefit from so wonderful an agent. When his 
intelligence is thus obfuscated, he can be made to believe 
anything. À parallel is found in the procedure of a Christian 
Scientist, who by the mvsterious agency of immortal mind 
wipes out of the patient the consciousness of everv incon- 
venience which conflicts with that conception. Electricity, 
like other remedies, should be used only with a clear object 
conformable with its physical properties. One of the most 
useful of these objects is the maintaining of life in muscles 
which would otherwise degenerate on account of injury or 
disease of peripheral motor neurones which supplv them. 
Such are cases of poliomyelitis and of trauma of peripheral 
nerves. In each of these, the life of the muscles should be 
maintained by galvanism (6) for perhaps a year, until it is 
ascertained what cells or fibres are definitely destroyed, and 
which of them can be restored to function. I cannot speak 
from experience of the ability of galvanism to promote 
nutrition other than bv the excitation of contractility ; but 
many authorities believe that its intelligent application 
fosters regeneration of the tissues." 
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Electrical Progress at Home and Abroad. 


SOUTHERN NOTES. | 
Meter Rents at Brighton —The Proposed Abolition— 
Pros and Cons of Mr. Christie's Proposal. 


Brighton is in the throes of a momentous discussion on 
the subject of meter rents. Mr. J. Christie, the engineer 
and manager of the electricity undertaking, contends that 
the aim of the Council should be that of having the simplest 
tariffs and one flat rate of 1d. per unit, common to all 
classes of consumers, with special discounts to excep- 
tionallv large users, instead of the three rates which exist 
at present, namelv, the maximum demand svstem of 6d. 
and 2d. per unit ; 3d. flat rate for hotels, licensed premises, 
clubs, etc. ; 4d. flat rate for shop lighting and domestic 
supply. Eighty per cent. of the consumers, says Mr. 
Christie, have reverted from the maximum demand system 
to the flat rates, and the remaining 20°, are obtaining 
their supply at a lower average price than they would get 
it if they changed over to either of the respective flat rates 
to which they are entitled. To protect themselves against 
a serious loss upon such a transition as adopting one 
standard flat rate, Mr. Christie suggests that the policy be 
adopted gradually, the first step being to abolish meter 
rentals; next gradually reduce the flat rate for shop 
lighting and domestic supplv from 4d. to 34d., then to 3d. 
per unit, finally reducing the common flat rate of 3d., a 
little at a time, to such a figure as to induce all the maximum 
demand consumers to discard the system for the fat rates. 
The adoption of such a suggestion would involve a reduc- 
tion in the current year's revenue equivalent to about £600. 
This concession, he was of the opinion, would assist them 
in developing the undertaking especially among the 
smaller householders, and he was assured of its ultimate 
success. 

The complete abolition of meter rentals would involve 
a loss of revenue equal to £1,200 per annum, and, although 
possibly for a few years increased business would not 
directly compensate for the loss, it was the only concession 
which they were able to afford at present, and must be 
regarded as a concession to which the private consumers 
had some claim as a result of the satisfactory working of 
the undertaking during the last few years. The cutting off 
of supply between 5.30 p.m. and 8 p.m. during December 
and January, prevented a number of prospective customers 
from using the electricity, and those restrictions, too. would 
have to be abolished. Last year, 173,576 three-halfpenny 
units were sold, yielding £1,084. If the concession was 
granted Mr. Christie estimated that the loss would be £361, 
but increased business on the part of breweries, laundries, 
ete., would neutralise that. For outside consumers Mr. 
Christie suggested a reduction of charging to one flat rate 
of ]}d. per unit. The present tariffs are: For the first 250 
units used during each half-year, without restriction, 2d. 
per unit ; from 250 to 500 units, ditto, 12d. per unit: all 
over 500 units, ditto, 13d. per unit. The revenue from the 
3.757 units distributed outside the Brighton area last vear 
was £30 3s. 9d., and the reduction would make a difference 
of £6 14s. Id., which would quickly be wiped off by the 
increased business. The Committee having considered Mr. 
Christies suggestions, recommended that they be ap- 
proved by the Council and acted upon, “and that the 
tariff of charges for the supplv of electricity approved by 
the Council on April 16th, 1908, be amended accord- 
ingly : also that from October Ist the existing charges 
for meter rents be abolished except in the cases of con- 
sumers upon the maximum demand system.” 

When the matter came before the Council, Alderman 
Carden moved that before anv such action were taken the 
Lighting Committee should obtain a report on the financial 
effect of the proposals. The proposals, he pointed out, 
would mean an aggregate loss of £1,600 per annum and 
he urged that before the Council decided to make any 
reduction to the consumers, the whole question as to 
what was to be done in the future with electricity profits 
ought to be decided. The Lighting Committee had decided 
that in any event no profits should be given to the rates, 


| but that all profits should go to the consumers, “ I, myself," 


said theYAlderman, “ once held that view, but I have got 
wiser since then." By good fortune, five years ago they 
just turned¥the corner as their reserve fund became ex- 
hausted and he had no hesitation in saying that in his 


opinion no concessions ought to be given to consumers at 


all until the undertaking had built up and got a substantial 
reserve. The matter, he said, came up in a very incon- 
venient manner. because the Lighting Committee passed 
a resolution to spend £6,500 in altering one of the turbines, 
and he contended, amid cries of dissent, that this meant 
that whereas they had five turbines, the only one which 
was up-to-date was the one they put down a few months 
ago, and the others had to be scrapped. Each turbine, he 
averred, would require £6,500 to bring it up-to-date, 
making a total of £26,000, and that affected the proposition 
as to whether they could afford to give away £1,200 a vear 
in meter rent. To get that £1,200 back they would have to 
do some £12,000 of new business. 

On behalf of the Lighting Committee, Councillor Camp- 
bell (Chairman) contended that there was no reasonable 
ground for the resolution. Alderman Carden had spoken 
about the undertaking as if it were in a precarious financial 
position ; but last year, after paying £3,000 or £4,000 out 
of the charges, which might well have been paid to capital, 
thev still had a balance of nearly £6,000 which they placed 
to reserve. This year they were going to have a surplus of 
some £8,000. Last year the cost of coal was £1,000 more 
but it was wiped out because they adopted a more econo- 
mical type of turbine. The electricity undertaking had 
never been faced with a fiercer opposition than to-day, 
and how, he asked, were they going to meet it ? Every 
other big undertaking in the country was doing so by 
making concessions to consumers. Further, it was going 
to lead to development, and they would be blind if in face 
of things they sat still. Mr. Campbell's view found strong 
support at the hands of Mr. Lintott, Mr. Whittome, Mr. 
Heun and others, but eventually the motion was carried by 
24 votes to 9. 


SOUTH WALES NOTES. 


The Cardiff Tramways and Lighting Undertaking— 
Effect of the Transfer System. 


The annual report of Mr. Arthur Ellis, the Engineer and 
Manager, on the working of the Cardiff Corporation Electric 
Lighting and Tramways Department, is a record of excellent 
progress. Mr. Ellis observes that twelve months before he had 
the pleasure of reporting upon what was then a record year 
in the history of the tramway undertaking. This vear that 
record had been substantially beaten, improvements having 
been shown in almost every direction. For the vear ending 
March, 1910, the surplus balance was £11,032, which repre- 
sented an increase of £5.077 over the previous year, but 
for the year ending March, 1911, the surplus balance is 
£12,034, an increase of £1,002 over 1910, and of no less than 
£6,079 over 1909, equal to over 100% in two years. In his 
detailed statements bearing out this improved state of: 
things, Mr. Ellis shows that, although actual working ex- 
penses increased during the year by £2.063 (from £74,378 to 
£16,441), the income had concurrently increased by £4,829 
(from £130,565 to £135,394), being a net increase of £2,765. 
There was an increase of £2,019 in the loan charges account, 
including the payment on account of income-tax, an increase 
of £2.499 in the tramway traflic receipts, and of £2.163 in 
the income from the sale of electrical energy. £2,010 was 
received from advertisements on the cars, an increase of 
£131. The total increase in the department's revenue was 
£4,829 Ds. Id., being no less than £11,543 above the 
revenue for the year ending March, 1909. 

During the year the whole of the steam and electrical 
plant was brought up-to-date. The installation of the motor 
generator plant, for the transference of the whole of the dav | 
load,of the old station at/Cinton-and [part of the evening 
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load to the Roath Power Station, had resulted in an actual 
gain to the electric lighting department of £2,787. The 
depreciation fund had been increased from £36,627 to 
£44,515. In 1911 the total number of car miles was reduced 
from 2,514,648 to 2,475,542, and tlie proportion of tramway 
working expenses worked out at 56-1, as against 57-1 last 
vear, a reduction of 129. Notwithstanding the fact that the 
car mileage had been reduced by 39.106 miles, there had 
been an increase of 214,596 in the number of passengers 
carried, the total of the later showing the immense figure of 
25,662,830, which means that the whole population of the 
city was carried 128 times over during the year. 

On the workmen's car traffic there was, as had been 
anticipated, a loss. Whilst this traffic actually costs 6-479d. 
per car nile, without taking loan charges into account, the 
workmen only subscribed (41d. towards capital charges, 
which cost no less than 4°66d. per nile, thus representing 
a loss of 425d. per car mile, or £1,566 for the vear, which 
amount the ordinary passengers had to make good... With 
reference to the transfer ticket svstem, which has been in 
operation for two years, continued progress is reported. 
During the past financial vear no less than 2,540,112 tickets 
were sold, having a value of £10,583 16s., an increase in 
tickets amounting to no less than 351,938, showing clearly 
that a very large percentage of the total passengers carried 
must be deriving considerable benefit from the system of 
short stage journevs. Mr. Ellis reminds the committee of the 
tendency to interfere with the transfer svstem by increasing 
the length of stages, equivalent to a reduction in fares. 
The system generally has not yet, he urges, got to that point 
of financial strength that would admit of any further con- 
cessions, either in fares or stages, and he trusted that the 
committee would not countenance anv further alterations, 
bearing in mind concessions alreadv made in other directions 
including the increase in the maximum pay of the emploves 
of one farthing per hour, making it necessary that the svstem 
should earn more money each vear if equal or better results 
were to be obtained. 

With regard to electric lighting, the income increased 
during the year from £43,195 18s. 10d. to £45,455 8s. 11d., 
wlulst the expenditure decreased by £470 16s. 11d., from 
£28,108 18s. Id. to £27,638 1s. 2d., a total improve- 
ment of £27,730 7s. during the year, the gross 
surplus carried to the net revenue account being £17,817 
is. 9d., as against £15,087 Us. 9d. Therefore,whilst during 
the preceding year the transfer from revenue to net revenue 
account was insufficient to meet the loan charges by 
£1,124 8s. during the year just closed all charges had been 
fully met, and a surplus left of £908 12s. 1d., after providing 
increased loan charges amounting to £889 15s. 4d., and 
house service meters costing £407 15s. 3d. The department 
has begun to reap the benefits accruing from the metal 
filament lamp, which has brought electric light within the 
reach of a larger body of people. This is shown by the large 
blocks of houses in different parts of the city that are being 
electrically lighted; and in fact, says Mr. Ellis, there is 
ample evidence that the builders prefer electric light when 
erecting new property, as they are able to sell or let the 
property more readily. The department's business was very 
much restricted owing to the absence of powers to carry out 
installation work on the hire-purchase svstem, as in many 
other towns, and at present enjoyed by the local gas com- 
pany. Mr. Ellis adds the hope that such powers will be 
secured by the Corporation, notwithstanding the fact that 
they were refused by Parliament in the Bill promoted by the 
Corporation in 1908. It 1s certainly remarkable that such 
powers should he refused to Cardiff whilst they have been 
granted to Newport. 


AUSTRALIAN NOTES. 
The Wireless Diffieulty—Commonwealth Scheme 
Indeflnitely Postponed. 


As a sequel to Mr. Justice Parker's decision in the 
English Courts in the action of the Marconi Company 
against the British Radio-Telegraphic Company, it has 
been found necessary to postpone indefinitely the scheme 
of wireless stations for the Commonwealth, except in so 
far as the Svdney and Fremantle stations are concerned. 
In these two cases the Australasian Wireless, Ltd., has 


indemnified the Government against the possible con- 
sequences of an action for infringement of the Marconi 
patents, and the contracts already entered into will there- 
fore be carried out. 

Mr. E. T. Fisk, who is Resident Engineer in Australia 
for Marconi’s Wireless Telegraph Company, Ltd., has been 
authorised to state that the contention of that company 
is that the quenched singing spark system and all other sys- 
tems of wireless telegraphy at present in commercial opera- 
tionare meresuperficial modificationsof Mr. Marconi's master 
patent, and that they are all unquestionably infringements. 
In the action against the British Radiotelegraph Company 1n 
London, for infringement of British patent No. 7777, of 
1900, every patent, publication, or document which the 
defendants hoped could affect the validity of Mr. Marconi's 
syntonising patent was put in evidence, and examined 
by eminent. experts on both sides, but all the contentions 
submitted failed, and the patent was declared by the 
Court to be good and valid. No appeal was made by the 
defendants against Mr. Justice Parker's judgment, and none 
can be raised now. The svstem protected by this British 
patent is equally protected by letters patent throughout the 
Commonwealth of Australia and in New Zealand. It is 
the only known system of wireless telegraphy capable of 
dealing with modern requirements, and the Marconi 
Company will make every effort to protect their interests 
and to stop or prevent infringement of their rights in 
Australia. 

Through the " Svdnev Morning Herald," Mr. Denison, 
of the Australian Wireless, Ltd., asks Mr. Fisk why. if the 
Telefunken Company is infringing the Marconi patents, 
they do not take the necessary legal action against thcm, 
and why, during all the years that the Telefunken company 
has been operating and erecting stations all over the 
world, the Marconi Company has never instituted an 
action of any description against it. Mr. Denison declarcs 
that the interpretation put by Mr. Hughes, the Common- 
wealth Acting Prime Minister and Attorney-General, on 
Mr. Justice Parker's judgment is inaccurate, and he avcrs 
that a series of unwarranted attacks have been made 
through the Press and in Parliament on the company ard 
the svstem it uses by persons who directly or indirectly 
appear to be interested in getting the Commonwealth to 
adopt the Marconi system. These statements, he says, are 
so worded as to give the public generally the strongest 
possible idea that the patents which the company had 
purchased and the system it had adopted for Common- 
wealth stations were open to considerable suspicion 1n 
regard to their validity. He also contends that so long as the 
Commonwealth gets “the most efficient and at the same 
time Australian-owned system. and is protected by in- 
deinnitv, it has no right to interfere in a matter of dispute 
between two commercial companies." Mr. Denison 
characterises a statement recently made by the Attorney- 
General himself as a “ stab in the back by a member of 
that great party which claims to give justice to all." The 
Telefunken Company is of opinion that the Parker judg- 
ment is only effective in London, and only against the 
British Radio-Telegraphie Company. 

To these observations the Attorney-General has replicd 
at some length. “T have perused the judgment myself,” 
he says, “and I have submitted it to the officers of my 
department, and of the Patents department. I have had the 
benefit of expert opinion, and also the opinion of the 
Commonwealth chief electrical engineer (Mr. Hesketh), 
and the opinion of the Admiralty. All these opinions 
are absolutely unanimous, and there is no escape from the 
opinion that I have set forth, namely, that all the other 
systems except those using the quenched spark, are clearly 
prohibited. The question is whether the Telcfunken 
method would be outside the prohibition. It is perfectly 
idle for Mr. Denison to sav that the effect of the judgment 
is limited first to the Radio-Telegraphic Company, and 
secondly to London. The effect of it is co-extensive, not 
merely to the British Empire, but wherever the international! 
convention operates. Therefore the effect of the Parker 
judgment is that whatever is prohibited in London as the 
result of the judgment can be, and. will be, undoubtedly, 
prohibited by our courts in Australia." o 

Mr. Hesketh, Commonwealth Patents Cominissioner. 
savs: “Phe Poulson and Peukart [epel systems refer 
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to the methods of producing oscillations rather than 
the means by which oscillations are transmitted through the 
ether. In the Lepel system, for example, the transmitter 
employs Marconi's principle of tuned couple circuits, and in 
this respect appears to me toinfringe Marconi's patent. The 
position of the Peukart Lepel and Telefunken system appears 
to-be very uncertain. They are involved in patent diffi- 
culties among themselves. A decision was given by the 
German Patent Office last year against the Telefunken 
people and in favour of the Lepel system. There may have 
been an appeal, but if so the result is not yet to hand. 
The English technical press generally supports the view 
taken by the Marconi Company that every wireless installa- 
tion having any practical value is an infringement of the 
Marconi patent. It is, therefore, all the more necessary 
for the Government to be absolutely sure of its ground 
before it takes another step forward. It would be unwise 
for the Government, even under indemnity from any 
company, to take a step which might later involve it in 
litigation so long as there is a way of settling the question 
without litigation." 

That is the position of matters at the time of writing 
(August 4), and meanwhile the great scheme is held up. 


GERMAN NOTES. 


Price of Platinum—Electric Signalling—-Competition 
for A.E.G.—Electrolytic Gold Leaf. 


The price of platinum has risen in Germany regularly 
every two months since January 1, 1910. The total rise 
in 18 months has been from 3,850 to 5,875 marks per kg., 
the highest price on record. The use of platinum for elec- 
trical purposes has increased enormously, and there has 
also been a greater increase in its use for Jewellery. At the 
same time the output of the Urals, practically the only 
source from which the whole world is supplied remains 
stationary. 


Electric Railway Signalling. 


Kayser in the “ Zeitschrift fur Kleinbahnen," gives six 
rules which in his opinion must be observed in block 
signalling on single line electric railways. 1. Every train 
entering a block must automatically close the block at 
both ends. 2. The driver must know whether any train 
in the opposite direction has entered the block. 3. Acci- 
dentally or intentionally introduced current collectors 
must not interfere with the blocking. 4. Interruption of 
the current must not release the block. 5. It must be 
possible to switch the lamps off and on by hand if the 
electrical apparatus is put out of action. 6. A reserve 
current must be on hand in case of accidents to the ordinary 
conductors. The signal lamps are placed in iron cylinders 
open at both ends, in such a way as to protect them from 
the rays of the sun. 


Competition at Eisenach. 


The A.E.G. electric station at Eisenach is threatened 
with serious competition from the neighbouring long 
distance station at Stockhausen. This concern is offering 
to supply Eisenach with current for 40 pfennig per kw.h., 
the present price being 50 pfg. It has also expressed its 
willingness to allow 25%, of the net profits to the town, 
and to transfer the works to it cost free 20 years hence. 
It is true that the town has an agreement with the A. E.G. 
giving that company the sole right of supplying the town 
provided it is willing to sell the current at the price offered 
by any rival, in this case 40 pfennigs. At present the 
A.E.G. declines to give any quotation, until the town has 
a provisional agreement with the Stockhausen company. 
The town is about to test the question in the law courts 
whether the A.E.G. is justified in this attitude. If the 
decision is in favour of the A.E.G. the town is still free to 
generate its electricity itself. 


Electrolytic Gold Leaf. 


The production of gold leaf by hammering or rolling is 
to be superseded by electrolysis. The difficulty at first as 
to detach the thin sheets of gold deposited, and the 
first plan adopted to prevent over adhesion was to evaporate 
benzole or dilute alcoholic solutions of resin from the 


highly polished surface on which the gold was to be de- 
posited. This method, however, resulted in want of uni- 
formity of deposition, clearly a fatal difficulty in the case 
of sheets of the thinness of gold leaf. An improvement 
was made bv applying a'solution of sodium sulphide mixed 
with 1?4 of its volume of spirit to the surface to be coated. 
When this is rinsed off with. water an insulating layer is 
left which, while almost invisible to the naked eye, prevents 
over adhesion of the gold. 


Exhibition at Cologne. 


An exhibition dealing mainly with household and 
factory electricity is being held this month at the Graverbe- 
Forderungsanstalt at Cologne. The exhibition is supported 
by the Berlin Geschaftstelle fur Elektrizitatswerwerthung. 
Free lectures will be given for the purpose of instructing 
the general public as well as electrical engineers concerning 
the most recent electrical developments for commercial, 
industrial and domestic uses. 


UNITED STATES. 


Railway Electrification Position in Chicago—Metal 
Lamps for Sign-Lighting—An Automatic 
Cooker—New Gas-Electric Railroad Car. 


Another step forward has been taken in connection with 
the elect-ification of the Chicago railroad terminals. The 
Chicago Association of Commerce recently appointed a 
special committee to investigate and report upon the 
feasibility of electrification and now the General Managers’ 
Association, representing all the lines of railway entering the 
city, have made arrangements for defraying all the expenses 
incurred by the committee. The Managers’ Association has 
worked out a plan for sharing and apportioning the cost of 
the work among the various roads, taking into consideration 
such factors as mileage of tracks within the city, passenger 
terminals, wheelage, and amount of business as determined 
by the earnings. It was held that a single basis such as 
mileage might not work out equitably, as some of the roads 
handling a large amount of business in the city do not own 
their own tracks. This expense is expected to run up to 
$200,000 or $300,000, as it is expected that the investigation 
may occupy two or three years. The committee has engaged 
a staff of high salaried experts to study the various phases 
of the problem and with the sularies of assistants this will 
aggregate a considerable amount. Mr. Horace G. Burt, the 
chief engineer, receives a salary of $36,000 a year, and there 
is a considerable office expense. The work of the com- 
mittee, which has been officially designated “ The Chicago 
Association of Commerce Committee on Investigation of 
Smoke Abatement and Electrification of Railway Termi- 
nals," has been mainly delegated to Mr. Burt and his staff. 
Mr. Hugh Pattison, who has been engaged on the Penn- 
sylvania electrification work in New York, has been ap- 
pointed electrical engineer of the committee and will have 
charge of this branch of the work. Mr. Louis H. Evans, who 
has been chief engineer of the Chicago Junction Railway and 
was in charge of the first track elevation on the North 
western road in the city, is terminal engineer, and Mr. 
Theodore H. Curtis, for several years superintendent of 
machinery for the Louisville and Nashville Railway, has 
been appointed mechanical engineer. 


Metal Lamps for Sign Lighting. 


In the course of an article on electricity for sign lighting, 
the Chicago ‘ Electric Review and Western Electrician "' 
points out that the use of tungsten lamps for sign lighting 
not only greatly reduces the cost of power but adds to the 
attractiveness of the sign by reason of the quality of the 
light. The whiteness of a sign equipped with tungsten lamps 
contrasts very favourably with the yellowness of its neigh- 
bour which is burning carbon lamps, and as attractiveness 
is a leading feature in advertising, the importance of this 
element should not be neglected by those engaged in the 
installation of electric signs. Where the current supply is 
alternating 1t 1s usually preferable to make use of tungsten 
lamps of low voltage in connection with a transformer of 
suitable ratio. With a direct-current supply the reduction 
of the line voltage cannot be done in this way, and it 
becomes necessary to consider other, means of utilising a 
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low-voltage lamp. Low-voltage lamps are unquestionably 
better suited for sign purposes than those rated at usual line 
voltages. ; In all sign work it is preferable to use units of 
small candle-power, and to mount these close enough to 
give as great continuity to the lines of the sign as possible. 
Many signs are inadequate in this respect, the lighting units 
being so far separated that it is difficult to distinguish the 
letters. Lamps of low candle-power will naturally be of low 
voltage, and 1t becomes necessary on direct-current circuits 
to connect a number of lamps in series. There has been 
considerable trouble in the past from the operation of low 
candle-power metal lamps in series, owing to the fact that 
the lamps chosen for series operation have not been rated 
at exactly the same current and consequently burn-outs 
have been frequent, not only causing considerable expense 
for renewals but interfering verv greatly with the satis- 
factory appearance of the sign. The operation of lamps in 
parallel series, that is to say with a number of parallel 
groups connected in series, has reduced this difficulty to 
some extent, but has not entirely obviated it, since a burn- 
out in one group necessarily changes the current flowing in 
other lamps. Probably the most satisfactory method of 
operation is to connect lamps in a simple series circuit, and 
to place such a number of lamps in series that the rated 
voltage for the group will be several per cent. in excess of 
the line voltage. All the lamps are in this way operated at 
slightly less than the normal voltage and the danger of 
burn-out becomes much reduced, while the quality of the 
light is not greatly affected. This method, where tried, has 
given general satisfaction, and those central stations which 
have adhered to the use of carbon lamps for low candle- 
powers on account of the trouble above referred to, will find 
this method of operation with tungsten lamps a decided 
improvement upon the use of carbon lamps. Another detail 
in the operation of signs which needs attention is the rate 
at which flashers are operated. The use of a flasher not only 
serves to attract attention to the installation, but results 
likewise in a considerable saving of the energy consumption. 
Many signs, however, are flashed with such frequency that 
it is hard for the eye to recognise the entire wording of the 
sign before the lamps are extinguished. In some cases this 
is so marked that none but those observers who make & 
persistent effort to read the sign are impressed by its 
message. Others are impressed merely by the existence of 
the sign, without taking notice of the wording. This is more 
especially the case where the rapid flashing is combined 
with letters in too close juxtaposition, or made up of too 
few lamp units of large size. An increase in the time of the 
flash will be found advantageous in a great many cases, 
even where the time of darkness is proportionately in- 
creased, so that the total consumption of energy is not 
changed. 


An Automatie Cooker. 


Brief reference has already been made in these Notes 
to the automatically-controlled electric cooker, manufac- 
tured by the Copeman Electric Stove Company. A des- 
cription of the device is now available from which it would 
appear that the stove consists of two separate ovens, one 
for boiling (measuring 10 in. by 10 in, by 14 in.) and one 
for roasting (measuring 19 in. by 124 in. by 14 in.) and 
both thoroughly insulated. Each is fitted with a dial- 
type thermometer, the pointer of which upon making 
contact with an adjustable hand momentarily closes an 
auxiliary circuit, tripping out the heater switch. The 
temperature at which the heating element 1s thus dis- 
connected can be set at any desired point by means of the 
thumb-controlled contact pointer. For the boiler this 1s 
ordinarily set at 212 deg. Fahr. and for the roaster af 
375 degrees. After the temperature required to operate 
the cut-out has been reached, cooking proceeds with the 
heat already stored in the oven, which is so insulated as to 
lose only about 10 deg. in temperature per hour. Thus when 
the busy housewife plans to be absent part of the day 
she may set the alarm-clock shown at the hour she wishes 
the oven to begin heating. When the alarm operates, a 
lever on the winding key throws a switch closing the 
circuit to the heating elements that have been turned on. 
Later, when the predetermined temperatures are reached 
in the ovens, the thermostatic circuit-breaker trips inter- 
rupt the heater circuits, cooking continues with the stored 


heavy laver of felt between. 
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heat until the food is done and the housewife returns to 
find her dinner warm and waiting. In a recent test at 
Chicago a first-rate dinner for 15 persons was cooked by 
this oven at an expenditure of 2,600 watt-hours. Each 
cooking compartment, it should be explained, contains a 
660-watt disc heater, measuring 8 in. in diameter for the 
boiler, and 10 in. for the roaster. The terminals of the 
heater disc are brought out as contact tongues, which are 
inserted into push receptacles in the floor of the compart- 
ments. Similar receptacles are provided on the top of 
the cabinet, so that while cooking is going on in the oven 
with stored heat the disc elements may be removed to the 
top and used to heat a chafing dish, pan or other utensil, 
all of which are arranged to lock onto the discs. Wherea 
chafing dish or percolator is to be brought to the table the 
heater element, still locked to the utensil, is disconnected 
from its receptacle and the whole brought onto the table, 
the heat stored in the hot disc element serving to keep the 
contents of the dish warmer than by its own thermal 
storage alone. The cooker is built of specially treated 
wood, which is filled and stained to render it proof against 
action of heat, moisture, steam, acid and grease. The ovens 
are lined with bright copper, behind which is a j-in. sheet 
of asbestos, 23 in. of mineral wool and a second laver of 
asbestos against the wood. Switches enable the circuit 
heaters to be released by hand if desired. 


Gas-Electric Railroad Cars. 


The General Electric Company, of Schenectady, has 
recently built for the St. Louis and San Francisco Rail- 
road Company, six new gas-electric motors, which have 
proved in operation an unqualified success. These cars are 
70 ft. long and 10 ft. in width over the sills, with turtle 
back construction of roof, pointed front end and observa- 
tion rear platform. The cars are designed with special 
reference to light construction with adequate strength. 
The interior arrangement is designed to meet the Southern 
traffic conditions, providing separate accommodation and 
entrances for white and coloured passengers. The obser- 
vation platform is unusually wide and is equipped with trap 
doors and brass railings, presenting a most attractive 
appearance. The windows are large, may be raised to a 
height of 17 in., allowing an unobstructed view, and are 
equipped with safety sash locks, anti-rattlers, weather 
strips, and fine mesh-copper, automatic screens running 
on metal guides. Each of the three compartments 1s pro- 
vided with a saloon and drinking fountain, and electric 
fans are installed in each. The seats are of unusual length, 
providing commodious accommodations for two persons 
and are amply large enough to seat three. These are of the 
stationary back type with high grade spring construction 
in both seat and back cushions, the former being provided 
with a spring edge adding greatly to the comfort of the 
passengers. Ventilation is accomplished through large 
suction ventilators in the roof, and the car platforms and 
vestibules are lighted by electricity. The framework of 
the car is entirely of steel, the under framing consisting of 
two I beams for centre sills, and two channels for outside 
sills with truss rods for reinforcement. The centre sills 
extend through to provide suitable supports for the rear 
platform. The outside sheathing is of sheet steel riveted 
to the posts with bats at the joints. The posts and carlines 
are of steel tees. The roof is of galvanised iron plates 
riveted to the carlines, except under the radiators where it 
is of copper with well soldered joints. The floors in the 
passenger compartments are of two thicknesses with a 
There is also an additional 
lining of sheet iron beneath the lower wood floor. The 
front end of the car only is equipped with a pilot, as the 
car is primarily for single end operation. Equipped and 
ready for operation, the car weighs about 48 tons. 


The ‘Schweizerische Bauzcitung” reports that a 
Hungarian magnate has had plans drawn up for a scheme 
to utilise the fall of the Danube, from Theben to Pressburg, 
for generating electric energy. Power will be conveyed to 
Pressburg, Raab, Budapest and the surrounding districts. 
The plans are drawn up to provide current of 70.000 h.p. 
To maintain this output during times of low water, an 
auxiliary steam plant will be necessary, in order not to 
unduly interfere with the shipping. 


Technical Problems 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


QUESTIONS. 

Question No. 1259.—A bi-polar series wound 1} B.H.P 
motor wound for 210 volt c.c. circuit, tends to spark 
on the trailing edge of the brushes when run at full 
speed (1,850 r.p.m.). The armature is gramme wound, 
the diameter of the commutator being 23 in. The 
carbon brushes of which there are two are 1} in. by 
l in. on face. Without lowering the speed of the 
machine, are there any means by which this sparking 
can be put a stop to. short of modifving the design 
of the machine, if the latter, what modifications would 
vou suggest ? 


Question No. 1258. —Give theoretical method of calculating 
dimensions and winding of commutating poles for 
direct-current machines. State and explain. anv 


differences that may be found between calculated 
results and results actually found in practice.— 
* Kon.” 

Solution to Problem No. 1258. (awarded 10s.).—The 


principle of the commutating (or inter) pole m d.c. motors 
and generators has been discussed at length in these columns 
so that, in the following article, we will assume a knowledge 
of the principles of commutation and the use of commutating 
poles. 

During the process of commutation the current in the 
armature coils short-circuited by the brushes gives rise to 
a reactance voltage, and sparking will occur if this reactance 
voltage exceeds certain limits. The value of the reactance 
voltage may be obtained from the formula :— 


ECt i, ) 

e= ME OAM (L— 2X.) fi 
ECt ( ! 
cid | 9 gp 
pM x Tm [A+ Àn (/ hi 


where e, is the reactance voltage per segment, 


E ,, voltage generated in the armature, 

C ,, armature current, 

p , number of poles, 

M , magnetic flux per pole in niegalines, 

b x number of turns in each armature coil: 

Àa ., net length of armature laminations, 

l » Mean length of one armature turn, 

f, hi, are the C.G.S. magnetic lines per ampere turn 
per unit length of armature conductor for: 
the “embedded " and * free” portions respec- 
tiv ely. 


The commutating poles have to supply a flux which 
will cause a voltage to be generated in the short-circuited 
(or commutated) armature “coil equal and opposite to the 
reactance voltage. | The commutation under these con- 
ditions will be perfect. Now, from first principles, we have, 
that when a length © 77 of a conductor moves through a 
magnetic field of density " B”? with a linear velocity 
v per second at right angles to the lines of force, the voltage 
generated in the conductor is:— Ric x 1075 volta, Applying 
tùis to the case of a conductor on the surface of an armature 
moving under a commutating pole of length A, we have :— 
Voltage induced in one conductor under commutating pole 


Tn l 

75 wy x A, x P, x 1075, where D is the diameter of 
e) 

armature, 2 is the number ef revs. per minute, and B, 1s 

tne flux density under the commutating pole. 

Hence the voltage induced in one armature coil. of 
¢ turns when moving wider the comimutating pole is :— 
zDn 

Gr C 
mutation, this must be equal to the reactance voltage. 

Thus : 


and for perfect com- 


B. x 1078 volts, 


AB? Dn z 
“= 60 x 109 


EC 


pM dh + 2A, ({ — h) 


or 


EU 30 x 108 ı 
A.B, ps MD dh + 2A ( — 1, 


| Note that M is in megalines and B. is actual ee 
of lines per unit area. | 

The width (or pole arc) of the commutating pole shoe 
does not appear in the above expression, and in practice 
this width varies from one slot pitch to about one-third 
of the inter-polar space, these being limiting values. 
Generally, a suitable width for the commutating pole shoe 
is 1-5 to 2-0 times the slot pitch. 

The length of the commutating pole face parallel to the 
shaft depends upon the density at the pole face, while 
the density is influenced by the length of air gap, core 
loss, ete. In practice the length of the commutating pole 
face varies from about 0-4 to 0-8 of the gross length of the 
armature laminations. A long pole face has a ‘tendency to 
Increase the value of * /? in the formula for reactance 
voltage. 

The length of the air-gap under the commutating pole is 
influenced by :-—(1) ampere-turns required to force flux 
across it, (2) humming, (3) eddy currents in pole faces, etc. 

A small air-gap has the advantage of requiring only a 
small number of ampere-turns, but at the same time it 1s 
liable to cause humming and increased core loss, and also 
increases the inductance of the armature coils undergoing 
commutation. The following table gives the values recom- 
mended by Mr. H. M. Hobart and given by him in “ Electric 
Motors ”’ (2nd edition), page 215. 

PRELIMINARY VALUES FOR ComMuTATING Pork Ain-Gar. 
Dimensions in Centimetres. 


| Length of Air-Gap for following peripheral 


Arma- speeds of armature in metres per second. 
ture -— 
Diam'ter 
NES | x) | 30 | 40 | 50 | 60 | 70 
20 | 38 | 31 | 34 | 36 | 38 | 4l | 44 
30 i -3l :34 BT ‘4 :42 :44 47 
40 ') 38 41 :44 46 :48 5 
GO | 4 43 4G 49 52 B 56 
SO 45 49 53 55 :58 6 :62 
100 52 50 29 61 : 63 :66 68 
150 59 62 65 68 "^l 19 — 
200 66 (ti "ul 14 ‘76 — —- 


The ampere-turns required to force the commutating 
pole flux across the air-gap will be: 7313.B... A, where 


DB, is the flux dersity in. lines per sq. inch and A the air- 


gap in inches. 
The ampere-turns required on the commutating pole 
have to he capable of sending the commutating flux through 
the magnetic circuit. But hefore this can happen there must 


be a sufficient. number of ampere-turns to annul the 
. opposing 
latter 


the armature, — which 
opposition to the com- 
As the armature ampere-turns are 
the surface of the armature, we take 
the commutating 


ampere- -turns on 


produce a flux in 
mutating flux. 
distributed over 


the effective ampere-turns opposing 


© pole ampere-turns as 0'9 x armature ampere-turns per 


pole. Hence the ampere-turns required on the commutating 

pole = 09 x armature ampere-turns per pole +'313B, A + 

(ampere-turns required for iron portion of magnetic circuit). 
The last term in this expression refers to the ampere-turns 


. required. for sending the commutating flux through the 


pole, yoke, armature teeth, ete. and depends to a large 


extent on whether the iron part of this circuit is saturated. 
o In order that the commutating flux mav increase with the 


armature current it is necessary that the iron be worked 
below saturation and a suitable flux density in the com- 
mutating pole at full load would be 60,000 lines per square 
inch with wrought iron. poles. 

The number of turns per pole can be easily determined 
when the full load current is known, and it should be 
pointed out that the coil should be located as near the 
armature surface as possible A, 157 T. 


» 
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SIDE-ISSUES OF HEAVY TRACTION. 

When questions of heavy traction are discussed at the 
meetings of the various engineering societies, it is found 
that interest is concentrated on one or two special features, 
but it by no means follows that these particular features 
are the onlv ones which tend to make electric traction a 
success, Railway companies are frequently blamed for their 
apparent lack of enterprise in not. electrifying here, there 
but it 
requirements of the Board of Trade are exceedingly strin- 


and everywhere, must be remembered that. the 
gent, and the capital cost of electrifying a given stretch of 
line is greater here than Mm any other country in Europe ; 
and, therefore, though it may be an excellent thing to be 
up-to-date,” railway directors have to satisfy themselves 
that increased traffic and receipts will pav for the extra 
capital charges as well (on occasion) for increased running 
In the United Kingdom, with the exception of the 
Hevsham line, which is perhaps an experimental rather 


costs. 


than a commercial section, electric traction has been con- 
fined to underground and suburban systems whete com- 
petition with various forms of surface traction is verv 
acute, and, therefore, the question of speed is of paramount 
importance, It must be said, however, that in this country 
speed is not evervthing. as may be seen from the fact that 
though between London and Manchester there are four 
competing routes, and the fares are all the same, the fastest 
route by no means enjovs a monopoly of the traffic. A 
great electric 


deal of the early traction work at home, 


was, for reasons recentlyrdiscussed in the jcohtmascof the 
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ELECTRICAL ENGINEER, very largely in the hands of 
American engineers, and in America speed is everything. 
On the other side of the Herring Pond things go to ex- 
tremes. A man will boast about saving so many seconds 
per day by this or that contrivance, ruin his digestion with 
& quick lunch, and then go and spend half an hour in the 
red plush chair of the neighbouring barber. Over here the 
average man is quite willing to climb a few stairs, and wait 
& minute or so, and even take a little longer on his journey 
if he can get a little greater comfort thereby. There is 
among traction experts and enthusiasts a tendency to 
make too much of acceleration. Wrangles take.place at 
society meetings regarding the acceleration with this or 
that system of traction, and as a result railway companies 
have, if anything, held back. It has happened that when a 
new system is projected we hear a great deal about the 
wonderful station-to-station speed which is to be obtained 
and the high acceleration that is to be used. When the 
railway has been worked under the new conditions for a 
few months, it is found that the acceleration used has 
settled down to something quite prosaic.  Railwavmen 
800n recognise that though wall diagrams may be very 
pretty, excessive acceleration means heavy upkeep costs 
for rolling stock and roadbed, and loss of power in brakes, 
and that there are other means of attracting the public 
which do not cost so much. In the first place, as soon as 
a line is electrified people recognise that they must hurry 
up. The guard can no longer pass the time of day with the 
ticket collector, and it is quickly found that a saving of a 
few seconds at each station has quite as much effect in 
average speed as high acceleration. The provision of non- 
stop runs has proved to be not merely attractive to the 
public, but also economical in power consumption, and it 
must be said that very great praise is due to the managers 
of the Metropolitan and of the Metropolitan District Rail- 
ways for the way in which they have developed the side 
issues and attractive possibilities of electric traction in 
this and in other directions. 

The great difficulty before the railway manager in a 
densely populated district is to deal with the rush-hour 
traffic, especially when the workmen, who by statute 
usually have to be carried at a dead loss, return from their 
work at the same time as business people. It is impossible 
to take on employees for an hour or so morning and evening, 
and the labour demand for a railwaymen’s eight hours is 
likely to make the difficulty greater. Thus as expenses and 
standing charges go on all day, it is the endeavour of the 
traffic superintendent to attract the mid-day and slack- 
hour passenger. It is useless at these periods to run very 
fast trains, for if the casual passenger has to wait ten 
minutes at a station, he might be half way to his destination 


in a motor omnibus or tram-car, and, therefore, a com- . 


paratively frequent service is a necessity. One great 
feature of electric traction is that it costs very little more 
to run two three-car trains than to run one six-car train, 


and, therefore, a frequent and fast service can be cheaply — 


provided. Electrical men when talking of traffic fre- 
quently forget that unless the electric trains have a pair of 
metals to themselves, or goods trains can be kept out of 
the way during rush hours, it is not much use arranging 
for traffic which is to be blocked by signals every few 
minutes. It must also not be forgotten that the goods 
trafic on an average pays much better than passenger 
traffic. But if electric traction is to do justice to itself, it 
must have a clear road with carefully laid out sidings, 
junctions and terminal stations; and the use of flying 


junctions, which owing to the heavy gradients possible, 


can be built cheaply for electric trains, has proved most 
useful in this direction. The absence of smoke and the 
clean carriages and stations are great attractions to the 
public. The old District and Metropolitan Railways under 
steam lost an enormous amount of traffic owing to the 
smoky and smelly tunnels and carriages, though it cannot 
be said that those who had to use them habitually were 
very much the worse for it. The absence of smoke enables 
very frequent trains to be dealt with and the full value of 
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automatic signals at very close intervals can be obtained, 
and at the same time it enables a good many railway stations 
to be practically closed in, and a number of open cuttings 
and ventilating blow-holes to be utilised. On the District 
Railway a great deal of ingenuity has been used in this 
direction. Stations at Hammersmith, South Kensington, 
Victoria, St. James’ Park, the Monument and Mark-lane 
and elsewhere have undergone great alterations and 
valuable shop and office propérty has been developed. 
Statements are frequently made with regard to the 
great terminal advantages of electric traction, and we often 
hear that it takes six or eight minutes to take a steam train 
into and out of a station. This, however, is often due more 
to leisurely passengers than to the form of traction. When 
a train is worked into a single bay at a well laid-out station, 
the new engine backs down before the train has come to a 
stop, and sometimes the new engine can be coupled up, 
the old engine disconnected and the points reset in less 
than a minute, and within about half a minute of the time 
when the tail of the train has left the platform the light 
engine is in the dock and the points reset ready, if necessary, 
for a new train. But apart from this aspect of the question, 
electric traction is quite capable of standing on its own 
merits, and managers are beginning to understand that 
under suitable conditions it can not merely lead to in- 
creased business, but give a good surplus after the extra 
capital charges have been allowed for, which after all is 
from a business point of view the main thing. 


Alternating Current 
Calculations. 


(Continued from page 286.) 
Section XII.—Alternating Current Power. 


The power absorbed in an alternating current circuit is 
given by the product of the virtual value of the current and 
the power-component, E,, of the 1mpressure pressure, 1.e., 
P =IE,. But E, is given by E Cos 6, where È is the 
impressed E.M.F., 0 is the phase angle between the current 
I and pressure E, and cos Ø is the power-factor of the 
circuit. The measure of the power absorbed is, therefore, 

P = El Cos 0 = true power. . 
. The product of the impressed pressure E and the current I 
is termed the apparent power, and is expressed in voit- 
amperes or apparent watts, and 
true power 
apparent power. 
_ Now, by considering this part of the subject a little more 
in detail it will be found that power, in alternating current 
working, is a double frequency quantity, and may be 
represented by a sine wave when the impressed pressure and 
current are simple harmonic quantities. At any instant of 
time, t, the power absorbed is obtained by taking the 
product of the corresponding instantaneous values of the 
impressed pressure and current, whatever the power-factor 
of the circuit may be; let 6 be the phase angle between the 
current and pressure, then at the instant ¢ the power 13 
Pe = 4.43: 

but e, = Ena SIN of, ER 
and 4 = I max sin (wt — 0) (for a lagging current). 

>. P, = Emax Imax SiN ot sin (of — 6). 

And by trigonometry we have 

2 sin A sin B = cos (A - B) - cos (A + B). 
*. sin wf sin (wl — 6) = 4 cos 69 — 4 cos (2 ot — 6), 


power-factor = Cos 0 = 


4 Tous 
and P, QE E [cos 6 — cos (2 wt — 6)] 
= = cos 6 - Pan toe cos (2wt —6) 


Now. since 6 is an angle which does not vary with the 
time, $ Emas Imax Cos 6 is obviously a constant quantity, 
equal to p (say), and we may write for the measure of the 
instantaneous value of the power absorbed at the instant t 

t= P7 4 Eos Ls cos (2 wt — 6). 
sS. P -p =—4 Ema Imax COS (2 wt — 0) 
= 4 Emar Imax Sin [2 wf + (7 - 9)] 
2 
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From first principles it is clear that (P, — p) is the ordinate 
of a sine curve for the instant t, and that this curve is 
symmetrical about an axis parallel to the zero or time line 
of the waves representing the individual pressure and 
current, and that it will be p units (1.e., 3 Emax Lmax cos 6) 
from the normal zero line. In other words, the curve repre- 
senting (P, — p) is a displaced sine curve, i.e., one which is 
transformed to a new axis parallel tothe original zero line ; 
furthermore, the frequency of this curve is twice that of 
each component wave, since 2 wt = 2 m x 2f, where fis 
the frequency of the supply pressure. 


Then, again, the average of all the ordinates of the curve. 


representing (P, — p) for the periodic time of the impressed 
pressure about the new axis is zero, consequently the average 
value of all the products of all the corresponding pairs of e, 
and 2, throughout a period is P,- p, and if we denote the 
mean value of the power throughout a period by P we have 
P = p = $ Emas Imax COS O 
£ Tmax | rem 
ava vy 
'. P = El cos 6, 

where E and I are the virtual values of the impressed 
pressure and current. Two extreme cases may occur in 
practice, i.e. (1) when 0 = 0°, and (2) when 6 = 90°. In 
the former case, when the power-factor of the circuit is 
unity, the apparent power measure and the true power 
measure are equal, and P = EI, and when tlie current is in 
quadrature with the pressure the power is zero, since cos 
90020. - 

Àn indicating wattmeter is an instrument whose readings 
are a measure of the integrated products of the instanta- 
neous values throughout a period, and thus give a measure 
of the true power. The dynamometer principle lends itself 
very readily for power measurements, by arranging for the 
fixed coil to be traversed by the main alternating current 
so as to act as a current coil, whilst the movable coil (whose 
normal position is in a plane at right angles to that of the 
fixed coil) with a large non-inductive resistance is connected 
across the mains so as to act as a pressure coil. 

Three voltmeter method of measuring alternating current 
power 18 an interesting example of the application of 
vectorial principles to alternating current problems. This 
method, due to Professors Avrton and Sumpner, is not so 
convenient for commercial work as the indicating watt- 
meter, as it requires three voltmeters, although in some 
cases three readings may be obtained with suitable switches 
and one voltmeter. The arrangement of the apparatus is 
shown in the upper part of Fig. 1, in which AB denotes the 


x x cos 6 


oO A D 


Fic. 1 


inductive load which absorbs a definite amount of power 
and which has to be measured without using a wattmeter. 
A suitable non-inductive resistance BC is connected in 
series with the load across mains maintained at a pressure 
of E. An ammeter A is included so that the current travers- 
ing the load may be determined, and simultancous readings 


of the pressures across AC, AB and BC are given by the 
voltmeters V, V, and V,. Let E, E, and E, be the readings 
of these voltmeters, then from first principles. 

E is the vector sum of E, and K,, 
the respective vectors being represented by the sides of the 
triangle OAB in Fig. 1, in which OC denotes the direction 
of the current, and along this line a length OA representing 
the magnitude E, is taken, since R, is a non-inductive 
resistance. With radii E and E, and from centres O and A 
respectively arcs are described intersecting at B, and the 
vectorial triangle OAB, in which OB, AB and OA denote 
E, E, and E, respectively in magnitude and phase. The 
pressure E, makes an angle 9 with the direction of the 
current, therefore the power absorbed by the load is 


E, I cos 0. From B drop BD perpendicular to OC, then 
AD = E, cos 0 = E,p (say), and from the geometry of 
the figure we have | | 
(BD? = OB*- OD? 
= E- (E, + Ep)? 
but (BD)? = AP- AD” 
i E, = Ei 
c. R-E = E- (Fi +2 E, B, + Ej) 
= E- E -2 E, Ep- Ef 
and E;, = E? x E: - o 


2 E, 

But the product IE, gives the power absorbed by the 
load, therefore the measure of this power is 
jg (E^ - Et - E) 

If the resistance R, of the non-inductive part be Eo 
the reading of the ammeter is not required, since E, = IR,. 
and the expression for the power absorbed by the load 
becomes 


: P, = 


P = E? - B? - Ej 
m 2 Ry. 

The total power supplied to the complete circuit is given 
by P = P, + P, where P, is the power gbsorbed by the 
resistance R,, equal to Ej 

2 
P = E-E TNT 
2 Re Re 
_E* + E- Ej 
2 Re 

EXAMPLE 1.—An alternator supplies 1562-5 watts at a 
P.D. of 219-4 volts to a transformer and a mon-inductive 
resistance of 10 ohms connected in series, the current being 7-5 
amperes at a frequency of 100 cycles per second. The drop 1n 
volts across this resistance is 75 volts. Determine the power 
absorbed by the transformer, the voltage across ùs terminals 


and. the power-[actor of the transformer. 
The power absorbed by the non-inductive resistance of 


10 ohms when traversed bv a current of 7-5 amperes 1s 
P2 = J? Ro = (7:5)? x 10 
= 562-5 watts. 


*. power supplied to the transformer is 


Pı = P- Pe = 1562-5 - 562-5 

= 1000 watts. 

Now p = E?*- E?- E 

"ARS 

1000 = (219-4)? - E? - 75? 
2 x 10 
and E! = 2194? - 75? — 20000 

= 22511-36 


pom 


: E; = 150 volts. 

ined the power received by the transformer is one kw. 
at a pressure of 150 volts when the current is 7:5 amperes, 
we have | 
1000 = E, I cos 6 
= 150 x 715 

1000 

~ 1125 

= 0977. 


(To be continued). 


x cos 6 


'. Cos 6 
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BUSINESS NOTES AND 


'LIGHTING, POWER AND GENERAL. 
HOME. 


Bamrton.—At a meeting of the Urban Council an agreement 
with Dr. Purves, of Exeter, was sealed, for the provision of 
electric light to the Council for £49 a year for seven years. Dr. 
Purves consented, in a letter, to start the installation of the 
scheme in three months. and complete it in nine. 


BrRIGHOUSE.—At a meeting of the Chamber of Commerce, | 


satisfaction was expressed at the receipt of a letter from the 
Postmaster-General intimating that the grantors of wavleaves 
of telephones would be in no worse position when the service 
was taken over by the Government than they were at present. 

FaRNHAM.—At a meeting of the Urban District Council the 
Public Works Committee, reporting upon the proposal to 
substitute suction gas plant for the steam power at the sewage 
pumping station, stated that thev had considered the otfer of 
the Farnham Gas and Electricity Company to supply the 
necessary motors and electric current for sewage pumping. 
Provided the company would reduce their terms from £240 to 
£210 per annum (which lattcr amount the committee estimate 
as the annual cost of a suction gas plant), and provided an 
agreement with the company for a term of ten years could be 
satisfactorily arranged, the committee recommended the Council 
to make the substitution in question. The recommendation was 
adopted, and it was agreed, failing an agreement with the Gas 
and Electricity Company, that suction gas be re-considered, 
and also the Diesel engine. 

InKLEY.—The Urban Council have decided to make applica- 
tion to the Board of Trade for a Provisional Electrical Lighting 


Order to supply electricity for all public and private purposes : 


within the Urban District of Ilkley and the towasnip of Myddle- 
ton, in the Rural District of Wharfedale. 
. LEWES.—At & meeting of the Town Council. Mr. King 
» proposed the confirmation of the recommendation of the High- 
ways and Works Committee, one of which was that the tender 
of the Lewes and District Electric Supply Company, Ltd., for 
lighting 127 lamps be accepted, and that the necessary notice 
be given to the Lewes Gas Company, terminating the existing 
arrangements with respect to the 127 lamps. Councillor Verral 
contended that the Gas Company were large ratepayers to the 
extent of £500, while the Electric Light Company only paid 
one-fifth of that sum. The shareholders in the former were 
Lewes people, while the latter were a company from London 
or elsewhere. Councillor Savage said the estimate of the Gas 
Company was about £90 less than what they had previously 
paid, so that their conscience was pricking them somewhere, 
but the estimate of the Electric Light Company was £40 to 
£50 less still. Ultimately an amendment to refer the matter 
back for further consideration was carried by 10 votes to six. 
Pr YxovTH.—Mr. E. G. Okell, the borough electrical engineer, 
in his report for the year, states that the total lamp connection 
has been increased from the equivalent of 89,107 to 96,276 
30-watt lamps. The number of motors on private consumers’ 
premises is increased from 162 to 188, an increase in horse-power 
connected of 90, the aggregate total horse-power at the end of the 
year being 663. The total number of units sold has increased 
from 2,456,070 to 2,601,277 ; there being an increase of 17,000 
sold to tramways, 121,971 to private consumers, and 6,236 usea 
for publie lighting ; 5,300 yards of cable have been used for 
extensions and for the connection of new supplies. During the 
year 87 vessels have been discharged by means of the transporter. 
The total weight discharged was 12,005 tons. The statement of 
income and expenditure for the undertaking shows that the totul 
cost of production is the lowest yet recorded. The works cust for 
the last three years have been ‘91, ‘88, and ‘83 pence respectively, 
and the total cost 1 23, 1:30, and 1:22 pence per unit. exclusive 
of capital cahrges. The quantity of coal used is greater than last 
year, and the price paid has also averaged slightly higher, making 
a difference in expenditure of £167 due to the increased quantity 
and £28 due to increased price. The cost per unit is, however, 
slightly more favourable, viz., '50 pence for 1910-11 as against 
‘51 pence for the year before. The total expenditure for repairs 
and maintenance has been reduced by £226, whilst expenditure 
on management, insurance, etc., is lower by reason of diminished 
special expenditure in connection with the manipulation of stocks, 
mortgages, ete. The total expenditure incurrec in the production 
and supply of electricity for generation, distribution, manage- 
ment, etc., has been £13,202, as compared with £13,308 for the 
year 1909-10, a reduction of £106, notwithstanding the increased 
output and load. The gross profit of £12,815 represents 8:39, on 
the capital expenditure at the end of the vear, and compares 
favourdbly with the figures for 1909-10, which were 11.847 and 
7 4", respectively. After setting aside £9.848 for interest and 
sinking fund charges, there remains a balance of £2,067, from 
which the sum of £1,797 has been taken to mcet the cost of new 
meters, services and mains, leaving the sum of £1,170 to be taken 
in sid of rates. No expenditure has been charged to capital 
account during the past year. An amount of £1,945 has been 
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NEWS. 


paid out of the reserve fund towards an expenditure of £2,500 
authorised in May, 1909, for turbo-generator, etc., also a sum of 
£145 95. (deferred payment for accumulators) was allocated to be 
met out of this fund in May, 1910. As the available balance 
under net revenue account has been diverted in aid of rates, no 
payment has been made into the reserve fund other than that 
due to interest on the sum invested ; in consequence, the fund is 
smaller than at March by an amount of £1,914; and as further 
sums will be required in the near future for the replacement of 
obsolete or worn-out plant, efforts should be made to build up 
the fund to a more substantial figure. 

STOCKTON-ON-TEES.—The Corporation has been compelled, in 
view of the increasing demand for current, to extend the plant of 
the electricity undertaking. The present capacity of the plant 
is 1,050 kw., while the normal load is about 650 kw. A contract 
has been placed for a mixed-pressure turbine, combined with a 
Siemens direct -current 400 to 500 kw. generator, at an inclusive 
price of £2,923, to be ready fcr running in November next. The 
cooling tower is to be extended so as to in rease the efficiency of. 
the present condensing plant, thereby obtaining a higher vacuum 
for the new turbine. Included in the extension scheme is an 
installation of superheaters to the present boilers. It is anticipated 
that the completion of these extensions will effect a saving of 
about 209, in fuel consumption. 

STOURPORT.—At a meeting of the Urban District Council the 
question was discussed of giving permission to the Kidder- 
minster Electric Tramway and Light Company to introduce the 
electric light into the Stourport district by means of the over- 
head wire system. The company secured powers some years ago 
to supply by the undergrouna system electric light to Stourport, 
but have not carried out the order, as they desired the overhead 
system as the most effective and economical. Dr. Brocket 
moved that the Council give the requisite permission, and that. 
the work be carried out under the regulations of the Board of 
Trade. He quoted returns from a large number of Midland and 
other towns where the overhead system had been successfully 
worked, and argued that there was nothing to fear to life and 
property. Mr. S. M. Glover seconded the motion, to which an 
amendment was moved that the question should be considered 
at a special meeting of the Council. Upon a divisioi:, the motion 
was carried by one vote. 

York.—A proposition is under discussion by the City Council 
with regard to the organisation of an exhibition in the city in 
1913. 


OVERSEAS. 


CaMNAGO.—Signor Calissano, Minister for Posts and Tele- 
graphs, accompanied by the delegates of the telegraphists who 
assembled at Como from all parts of the world, went on Friday 
to Camnago to pay a visit to the grave of Alessandro Volta. The 
party witnessed the inauguration of a memorial stone bearing an 
inscription recording the esteem in which Volta is held by 
telegraphists all over the world. 

GEELONG.—An automatic telephone system is to be established 
here, ard the chief postal electrical engineers of the several 
States, who have been in conference at Melbourne, have left for 
Nydney to examine the specimen automatic installation at the 
G.P.O. Mr. J. Hesketh, chief electrical engineer for the Common- 
wealth, is with the party, and the others are Messrs. A. A. Dircks 
(Victoria), J. N. Fitzmaurice (W.A.), C. A. Unbehaun (8.A.), J. 
Power (Q.), W. P. Hallam (Tas.), and F. Golding (N.S.W.). 

INNSBRUCK.—A correspondent of the “ Pall Mall Gazette ” 


writes to that journal to state that, seeking water-power for a 


new electrical] station, Innsbruck has cast covetous eyes upon 
the beautiful Achensee, which lies 3,000 ft. above in the moun- 
tains, 23 miles away. This delightfully-situated deep blue lake 
is the property of the Benedictines, who have been offered some 
£200,000 for it by the city of Innsbruck. This price, however, 
includes two large hotels, '* Fürstenhaus " and “ Seehof.” The 
Benedictines have referred the matter to the General of the 
Order, whose consent is necessary before the lake can be sold. 
The Achensee is one of the most favoured tourist resorts in 
Northern Tyrol. Six miles long and a mile and a half broad, it is 
bordered with a narrow strip of green meadows, from which 
steep mountains rise abruptly. To reach the lake one has to 
take the cog-wheel mountain railway from Jenbach, 4 miles 
away. The Achensee can boast more wonderful effects of light 
and shade, especially after a thunderstorm, than almost any 
other lake in this part of Europe. 

SYDNEY. —The electric lighting committee ot the City Council 
recommend the expenditure of large sums of money fcr the 
extension of the electric light to various portions of the city and 
suburbs. It was explained that arrangements for the supply of 
Alexapdria must be completed before the end of the year, the 
estimated cost being £5,235. In tnis connection it was agreed to 
purchase a site for a sub-station at a cost of £1C0, and to erect 
the sub-station at an additional outlay of £375. A temporary 
structure is to be erected at Botany, whilst a sum of £1,800 is to 
be expended in the erection of poles and cables to Botany, ‘The 
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erection of poles and cables to Erskineville will absorb another 
£3,700, materials for further extensions approximating £800. The 
electrical engineer was instructed to secure options for sub 
station sites in the various municipalities. 

Winyipea.—Mr. W. Phillips, manager of the Winnipeg 
Electric Railway Company, announces that from September 15 
the company will supply the public with current for electric 
lighting at the following rates: 73c per kw. hour with 109, 
discount for prompt payment on bills up to $10; 159, on bills 
over $10 and up to $15; 20% on bills over $15 and up to $20. 
Over $20 larger discounts will be granted. If customers desire to 
make contracts extending over three or five years the company 
will allow in respect of three year contracts a discount of 15°, 
and 20° in respect of five year contracts. The company in the 
past has not tied any of its electric lighting customers to any 
definite term of contract and does not intend to do so in the 
future, and will leave the question of contract optional with the 
customer. Mr. Phillips also states that the company does not 
intend to make any charge for changes in connection or wiring. 


TRACTION. 


HOME. 


ABERDEEN.—At a meeting of the Town Council the Tramways 
Committee reported that they had had under consideration the 
application by the tramway employees for a readjustment of 
the existing rates of pay. The Committee stated that they 
were satisfied, from the inquiries which had been made, that 
the rates of pay and general conditions applicable to the motor- 
men and conductors in the Corporation service will compare 
favourably with the large majority of towns of the size of Aber- 
deen. In these circumstances they did not see their way to 
recommend that any alteration should be made on the existing 
rates of pay. The Committee's report was adopted. 

BovuRNEMOUTH.— The Council by 25 votes to 14 refused to 
take a poll of the inhabitants with regard to the desirahility 
of running the tramway on Sundays.’ The General Manager of 
the Tramways reported to the Committee that in connection 
with the abandonment of the conduit system the feeder cables 
running from the generating station, via Southcote, Holdenhurst 
and Old Christchurch-roads to Yelverton-road were not now 
required. The Committee recommended that in the event of 
cables not being required by the Lighting or other Committee, 
they be disposed of. and the General Manager instructed to 
advertise for tenders, and the Council approved. The Tramways 
Committee reported the receipt of a letter from Mr. I. Bulfin, 
accepting the position of General Manager of the Tramways at 
the salary and on the conditions offered by the Council. 

GLascow.—The Tramways Committee recommend that the 
following extensions should be included in the next Provisional 
Order to be promoted by the Parliamentary Bills Committee :— 
(1) Gairbraid.street, Maryhill, via Shakespeare-street, Percy- 
street, Queen Margaret-drive, Queen Margaret-bridge, Hamilton- 
drive, Hamilton Park-terrace, to Great Western-road. (2) The 
terminus at Killermont to Canniesburn Toll. (3) Sauchiehall- 
street, at Parliamentary-road, via Buchanan-street, St. Enoch- 
square, Dixon-street, proposed new bridge over Clyde, Nouth 
Portland-street, Abbotsford - place, M'Kinley -street, Elgin- 
street, to Eglinton-street. (4) The present terminus at 
University - gate, along University -avenue to  Byres-road. 
(5) The present terminus at Cathcart to Clarkston. The 
only routes which were recommended by the sub-committee, and 
which were not approved by the Tramways Committee, were 
those from Canniesburn Toll to Milngavie, and from the present 
terminus at Baillieston to Coatbridge. At a subsequent meeting 
of the Parliamentary Bills Committee it was agreed to include 
the proposals in the next Parliamentary Bill to be promoted by 
the committee, subject to the approval of the extensions by 
the Town Council. 

HUDDERSFIELD.—Major Druitt, of the Board of Trade, has 
inspected and approved the extension of the Huddersfield Cor- 
poration tramway system from Holly Bank-road, Edgerton, to 
the borough boundary at Birchencliffe. A 15-minutes’ service 
was commenced in the afternoon. Negotiations between the 
Huddersfield Tramways Committee and the Elland Urban 
District Council regarding a further extension to Elland have 
been in progress some time, but up to the present no arrangement 
has been come to. It is believed, however, that the project will 
not long be delayed, as it is thought that it will be the means of 
making Huddersfield the market town for Elland instead of 
Halifax. 

Kent.—The Board of Trade have confirmed the East Kent 
Light Railways (Extensions) Order, 1911, authorising the con- 
struction of light railways in the County of Kent from Eythorne 
to Great Mongeham, from Coldred to Maydensole, from Coldred 
to Stone Hall, and from Eastry to Hammill, in extension of 
the light railways authorised by the East Kent Light Railways 
Order, 1911. 

LEICESTER.—-The first week of the extended transfer system 
has brought with it a leap of over 38,000 in the passengers, and 
of £146 in receipts. 
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LoNDoN.—A jury at the London Sheriff's Court awarded 
George Wilkes, formerly manager to Messrs. Hamley Brothers, 
toy merchants, Ludgate-hill, £500 damages against the London 
County Council for personal injuries sustained on December 31, 
1910. The plaintiff was riding along Goswell-road on an omnibus, 
when one of the London County Council electric trams ran into 
the omnibus, overturning it on the pavement. The plaintiff 
sustained such severe injuries that he is now suffering from 
traumatic neurasthenia, and he was brought to the court from 
a hospital. 

Lonpon.—A London County Council electric tramcar over- 
turned on Saturday at the junction of Shardeloes-road and 
Lewisham High-road, with the result that one passenger was 
killed and 39 were injured. Shardeloes-road is a steep hill sloping 
down to Lewisham High-road, and as Shardeloes-road is narrow 
the turn to the left into Lewisham High-road is a sharp one. As 
the tramcar descended the hill it rocked, although the pace was 
not more than 7 miles an hour, and when it reached the bottom 
of Shardeloes-road, where it should have stopped, it left the rails. 
A licensed driver, who was learning to manage the car under the 
supervision of the driver in charge, was holding the levers at the 
time. He applied the magnetic brake and the emergency brake. 
but the car ploughed its way across the road, and then lurched 
to one side, was balanced for a momeat on the two off.side 
wheels. and fell on its off side with a crash that wrecked the upper 
deck. The car was one of the old four-wheel type with rigid axles, 
At the inquest on the passenger who was killed evidence was 
given to the effect that an examination of the track immediately 
after the accident showed that along 6 ft. of the rail the groove 
was filled up with tightly packed sand and road grit, so that it 
was impossible for the car wheels to get a grip of the track. 

WaTFORD.—The London and North Western Railway new 
electric line to Watford will bring several districts into com- 
munication with London by the establishment of new stations. 
At the present time Willesden, Sudbury and Wembley, Harrow, 
Pinner, and Bushey are the only points of stoppage on this route 
of some 15 miles. Harlesden, Stonebridge, Wembley, North 
Wembley, and Kenton will now intervene between Willesden and 
Harrow, thus affording a great increase of facilities. The work of 
construction is an extensive engineering feat, and the increase of 
the lines from four to six has necessitated considerable excava- 
tion and the laying down of 18 new bridges. Two of the bridges 
are completed, and the arches for the viaduct which is driven 
across the Colne near Bushey are being built. Pinner and 
Watford are also to benefit by the reconstruction of the present 
station, and the extension of the Rickmansworth branch line 
from Watford has already assumed form. The progress of 61 
miles of the work, reachiny from Kensal Green tunnel to Harrow, 
can be observed by travellers on the lme at the present time. 
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OVERSEAS. 


CoLomBo.—In the case in which the Colombo Electric Tram- 
way and Lighting Company sued the Attorney-General repre- 
senting the Crown, and Messrs. Cole Bowen and Bakewcll, 
railway station extension engineers, for the recovery of Rs. 
300,000 as damages, for interfering with the plaintiffs! boat 
service on the lake, the Solicitor-General, for the defendants, 
submitted an affidavit from the second and third defendants 
to the effect that they had no documents. As regards the first 
defendant the Solicitor-General contended that the plaintiff 
could not maintain this action against the Crown for a tort, 
and also that the plaintiff company was not entitled to any 
discovery of documents as the plaintiffs had failed to make out 
a prima facie case against the Crown. He, therefore, asked that 
the notice be discharged. He, however, had no objection, as an 
indulgence, to show any documents or letters they had. Mr. 
Julius, for the plaintiffs. stated thát was what they wanted. 
Last time several letters were produced of which they knew 
nothing. "The Judge remarked that he would discharge the 
notice, and allow them to make any arrangement they wished. 

LAUNCESTON.—Mr. A. G. Michell, electrical engineer, who is 
engaged by the Victorian Government in the electrification of the 
railways, has recommended to the Council the installation of a 
steam auxiliary plant to supplement the power for elec.ricity. 
The recommendation was almost unanimously adopted. The 
estimated cost is £10,000. It is considered that the plant will be 
sufficient to keep pace with the demands for motive power for the 
next 15 years. 


Christiania University, which is now celebrating its 
jubilee, has conferred honorary doctorates on the follow- 
ing :—Professor William Sanday, D.D. (Oxford); Mr. 
Alfred Marshall (Cambridge); Sir Frederick Pollock, Sir 
Thomas Barlow, Dr. John Bradford, M.D., Sir William 
Osler (Oxford): Professor Sayce (Oxford); Mr. Henry 
Sweet (Oxford): Sir James Dewar, Dr. H. A. Miers (Lon- 
don) ; Sir John Murray (Edinburgh) : Sir William Ramsay, 
Professor Sollas (Oxford): and Nir Joseph Thomson 


(Cambridge). 
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. Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


BIO'PEXxOm. 
Contract and Miscellanseus Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


APPOINTMENTS. 


Y ORDER OF THE SECRETARY OF STATE 
. FOR INDIA IN COUNCIL. 


Wanted, for the service of the Government of India, two 
Assistant Electrical Engineers for the Gun Carriage Factory, 
Jubbulpore, and the Cordite Factory, Aruvankadu, respectively. 

TERMS: Five years’ engagement in the first instance. Salary, 
280 Rupees per month, rising to 320 Rupees per month by 
annual increments of 10 Rupees per month. On re-engagement, 
350 Rupees per month. Free quarters, medical attendance, and 
2nd class passage out and home. | 

Forms of application and further particulars can be obtained 
by writing to the Director General of Stores, India Office, 
Whitehall, London, S. W. 

| . W. G. BUTLER. 


Director General of Stores. 


FREE INVITATION 


TO THE OPENING MEETING OF 

‘THE SECOND SESSION OF THE 
PUBLIC SPEAKING CLUB 
on Friday, September 22nd, at 8 o'clock, at}No. 6, Catherine 
Street, Aldwych. APPLY early for prospectus and invitation 
card post free from Hon. Sec., Public Speaking Club of Great 
Britain, 346, Strand, W.C. Tickets issued and seats allotted 
strictly in rotation. 


CONTRACTS OPEN. 
HOME. 


Bray.—The Urban District Council invite tenders for the 
supply and delivery on rail at Bray (Ireland) station of 2.500 
yards.of 7-18ths S.W.G. concentric paper-insulated and plain 
lead-covered cable for working pressure of 2,000 volts with 
earthed outer, delivered in 440 yard lengths. Mr. P. MacDonnell, 
Clerk to the Council. September 19. 


BnisTOL.—The Docks Committee invite tenders for the supply. 
erection, fitting and maintenance for twelve months of one 
10-ton and eight 2-ton high pedestal, electrically driven, travel- 
ling jib cranes to be erected on the west wall of the Royal Edward 
Dock, Avonmouth. Particulars, £5, Seeretary Dock Committee. 
October 2. 


KriGHLEY.— The Corporation invite tenders for the supply 
and erection at their electricity works of (a) coal handling plant 
capable of dealing daily with a minimum of 50 tons; (b) one 
storage reservoir with capacity for 200,000 gallons; also (c) 
two circulating water pumps 30 to 40 ft. lift, 120,000 gailons 
per hour. Particulars, £1 1s., each section, from Mr. H. Webber, 
A.M.I.E.E., Borough Electrical Engineer. September 25. 


Lonpon.—The London County Council invite tenders for 
the supply, for use in connection with their tramways, of (a) 
one overhead travelling crane, hand power; (b) high tension 
electric cables ; (c) low tension electric cables ; (d) rotary con- 
verters and static transformers; (e) h.t. and l.t. switehgear. 
Particulars, £2 each section, from the Clerk to the Council, 
Spring-gardens, S.W. | 


OVERSEAS. 


ADELAIDE.—Tenders will be reccived by the Deputy Post- 
master-General, Adelaide, for the supply of 20 48 miles of paper- 
insulated, lead covered cable, 1,260 yards of silk and co.ton 
insvlated switchboard cable, and 150,000 paper jointing sleeves. 
a deposit of 5% on the first £1,000, and 23°, on the amount 
above that sum, is required with each tender. Local repre- 
sentation is necessary. For copies of the specifications and forms 
of tender, application should be made to the High Commissioner 
m London for the Commonwealth of Australia, 72, Victoria- 
street, S.W., where also preliminary deposits may be paid. 


ADELAIDE.—The Imperial Trade Correspondent at Adelaide. 
South Australia (Mr. J. K. Samuel) reports that tenders will 
be received at the office of the Deputy Postmaster-General, 
Adelaide, up to November 1, for the supply of 5,000 porcelain 
insulators (Schedule No. 190). 


ANTWERP.—The '* Board ofgTrade Journal ", announces that 
tenders'are invited by the municipal authorities of Antwerp (1) 
for the installation of electric light in the shed on Quay No. 77 
of the Canal Basin, and (2) for ithe supply of two tug-boats for 


use in the docks at Antwerp. A deposit of 300 frs. (£12) is re- 


quired in the case of (1), and a deposit of 5,000 frs. (£200) in the 
case of (2). Tenders*must be sent in sealed envelopes to the 
Burgomaster, Hotel-de-Ville, Antwerp, to arrive not later than 
September 14 and September 25 respectively. The cahiers des 
charges may be obtained (price 50c. in the case of (1) and 1 fr. 
in the case of (2) at the Hotel-de-Ville, Antwerp. Copies may 
be seen by British firms at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, London, E.C. 


AvusTRIA-HuNGARY.— Tenders are invited by the municipal 
authorities of that place for the supply and erection of the 
machinery for an electric power plant with a capacity of 10,000 
kw. Tenders will be received up to September 30, at ‘‘ Budapest 
fóváros tanácsa Elnöki ügyossztályának, c/o Dr. János Buzáth, 
IV. Városhaz uteza 16, II. 1," Budapest, whence detailed par- 
ticulars may be obtained. 


AUSTRALIA.— Tenders will be received by the Deputy Post- 
master-General, Melbourne, up to October 3, for the supply of 
42 miles of paper-insulated lead-covered telephone cable 
(Schedule No. 568). A deposit of 595 on the first £1,000, and 
of 21?5 on the amount above that sum, is required with each 
tender. Local representation is necessary. For copies of the 
specification and form of tender, application should be made 
to the High Commissioner in London for the Commonwealth 
of Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. A copy of the specification may be seen 
by British makers at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 


BnisBANE.— The Imperial Trade Correspondent at Brisbane 
(Mr. M. Finucan) reports that tenders will he received at the 
office of the Deputy Postmaster-Gencral, Brisbane, for the 
supplv of automatic pick-up carriers for the electric telegraph 
operating room (Schedule No. 190), and for the extension of 
common battery main distributing framework and equipment 
for the vertical side thereof for twelve bays (Schedule Nu. 185), 


BnaziL.—The British Vice-Consul at Rio Grande do Su- 
(Mr. E. J. Wigg) reports that tenders are invited by the municipal 
authorities of Pelotas for a 40 years’ concession for the supply of 
electric power and light and the establishment and working 
of electric tramways in the town. Tenders will be received 
«aby Senhor Luiz M. da S. Pennafiel, Secretario, Intendencia 
Municipal, Pelotas, up to 1 p.m. on November 14. A deposit 
of 5,000 milreis (about £330) is required with each tender, to 
bə intrea ed by the successful tenderer to 25,000 milreis (about 
£1,670). Further particulars (in Portuguese) may be seen by 
British contractors at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 


CoPENHAGEN.— Tenders are invited by the Danish State 
Railways Administration for the supply of 936 accumulators for 
electric light in trains. Tenders, marked “ Tilbud paa 936 Stkt 
Akkumulatorer til elektrisk Togbelysning," will be received a. 
" Direktoren for Maskinafdelingen, Gl. Kongevej 1 D, 3 Sal," 
Copenhagen B, up to 1 p.m. on September 4. A copy of the speci- 
fication, ete. (in Danish), together with a drawing, may be seen 
by British makers at the Commercial.Intelligence Branch of the 
Board of Trade, 73, Basinghall-street, London, E.C. 


HonanrT.— Tenders will be received by the Deputy Postmaster- 
General, Hobart, Tasmania, up to October 2, for the supply of 
10,000 porcelain insulators. Particulars from the High Com- 
missioaer tor Australia, 72, Victoria-street, Westminster. 


ManniD.— The * Gaceta de Madrid " announces that tenders. 


will be opened by the “ Junta especial de Subastas, Ministerio 
de Marina," Madrid, on a date to be announced later, for the 
supply of two radio-telegraphic installations, one of a naval 
tvpe, and the other capable of being carried by a landing party. 
The upset price is put at 42,000 pesetas (about £1,550), and a 
een of 2,200 pesetas (about £80) will be required with each 
tender. 


RussiA.— Tenders are invited by the municipal authorities of 
Ssysran for the construction of an electric tramway and an 
electric lighting system. Tenders, for both undertakings or 
for the lighting system only, will be received at “ Gorodskaya 
Uprava,” Ssysran, up to October 14. A E 


THE ELECTRICAL ENGINEER, SEPTEMBER 15, IgQrr. 323 


MAJOR'S 


INSULATING  VARNISHES 


RETAIN THEIR EFFICIENCY UNDER 


SEVERE 


WORKING 


CONDITIONS. 


Have a Talk with us about your Insulation Troubles at our Stand at 
the Electrical Exhibition, Olympia, next September and October. 


(STAND NO. 142). 


WE THINK WE CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPLE 
OFFER IS BEING MADE.  :: j 


FARADAY HOUSE. 


ESTABLISHED 1889. 
(Preprietors: The Syndicate ef Electrical Engineers, Ltd.) 


PHOTOMETRIC TESTS 


Tests of every kind of Electrical Machinery 

and Instrument, and all Apparatus and 

Materials used by the Electrical and Allied 
fndusiries. 

Scale of fees will be sent on application to the 
Secretary. 

THE ELECTRICAL STANDARDIZING 

AND TESTING INSTITUTION. 
62-70, Southampton Row, London, W.C. 


Telebhone No. : Teleg. Address: 
9999 Central. ** Standardizing, London.’ 


FARADAY HOUSE. 
BLAKE & INSULATING STAPLES 


| 
Write for Samples and Prices. | 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, E.O. 


Che Electrical Danufacturer — 


and 


Installation Engineer. — — 


| 


Issued Gratis with the ELECTRICAL ENGINEER 
once a month. 


CONTENTS OF No. I. | 
Introductory Article and Programme .. ds i4 us 
House Wiring: by Allen Forbes y - ue 4 3 
Contracts and the Law: Points to be Watched by | 


Manufacturers and Agents: by A Barrister 3 
School Lighting: Practical Considerations for the 

Illuminating Engineer: by A. G. Kennedy . 4 
Modern Practice with Storage Batteries: by George 

Clifton .. T us fs - - .. 8 
Metal Lamps for Sign Lighting .. 9; 
Ice Making by Electricity - T T x. RE E 
Central Station Managers: An Invitation to Readers 13 
Control of Motor Driven Pumps 15 
From a Contractor's Notebook .. ws as . 15, 
Lists Worth Looking At .. a T im .. 16 


The next number will be published with tie ELECTRICAL 
ENGINEER for October 6. 


i 
| 


For Advertising Rates apply to— 
THE MANAGER, 
The Electrical Engineer, 
149, Fleet Street, London, E.C. 


. BATTERY ECONOMICS 


MAJOR & CO., LIMITED, 
SCULCOATES, HULL. 


VULCANITE 


ALL SPECIAL ARTICLES QUOTED 
FOR ON RECEIPT OF SAMPLE, 
SKETCH, OR SPECIFICATION. 


F.CARSON & EVANS, 
j^Fenchurch Buildings, LONDON, E.C. 


EBONITE 


journal OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Edited by P. F. ROWELL, Secretary. 


Manufacturers : — 


Part 209. Price 5 /-. 


THE LAYING AND MAINTENANCE OF TRANSMISSION CABLES. 
(With discussion). By C. Vernier. 


AND BATTERY DISCHARGE AR- 
RANGEMENTS. (With discussion). By A. M. Taylor. — 


PRACTICAL ASPECTS OF PRINTING TELEGRAPH Y. 


(With 
discussion). By Donald Murray. 


CHEMICAL ACTION IN THE WINDINGS OF HIGH-VOLTAGE 
Pa es (With discussion). By A. P. M. Fleming & 
. Johnson. 


THE NON-SALIENT POLE TURBO-ALTERNATOR AND ITS 
CHARACTERISTICS. (With discussion). By S. P. Smith. 


— ——À a 


Mossrs. E. & F. N. SPON, Ltd., 57, Haymarket, 8.W. 


SITUATIONS VACANT. 
RAUGHTSMEN.—One o: two draughtsmen wanted by a 
large electrical firm ; must be used to switchgear design, &c. 
Write, stating age and salary required, to Box L., c/o THe 
ELECTRICAL ENGINEER, 149, Fleet Street, E.C. 


| e AE required, to take charge of small Electrio Light 


Plant, Blackstone Oil Engine. 
hold repairs, decorating, etc. 
wages required, livein. 


To fill in time with house- 
Apply with full particulars, stating 
MANAGZEB, Crest Hotel, Crowborough. 


For instructions on Cleaning and Polishing 


Electrical Fittings and Hiectric Cookers, read 
CANNING’S HANDBOOK ON 


POLISHING, ELECTRO-PLATING & LACQUERING. 


Fully illustrated. Price 2s. 3d. pest free. Abread 2s. 8d. 
WM. CANNING & Co., BIRMINGHAM. 
LONDON: 1820, ST. JOHN'S 8Q.. CLERKENWELL, BC. 

MENTION BOOK EE4. 
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Turer, Roumanta.—Tenders for the lighting of the town 
by electricity will be opened at the '* Mairie de Tulcea,” Tulcea, 
on November 19. 


TENDERS ACCEPTED. 
HOME. 


(GATESHEAD.—Messrs. Chamberlain & Hookham, Ltd., have 
rcecived an order from the Tramways Committee of the Council 
to equip all their forty cars with meters. 


HaLirax.—Motor generator set and switehboard for the 
Council's Electricity Department: Messrs. P. W. Metcalfe, 
£68 165. 


Tpswicu.—Alterations to switchboard and other plant at 
Woodbridge-road Workhouse for Board of Guardians: Messrs. 
Spagnoletti, Ltd., £79. 


SALFORD.—Installation of intercommunication telephones, 311 
stations; the Lancashire Electrical Company ; electric light in 
Health Office and Water Office: Messrs. Johnson & Phillips. 
Ltd., £123 18s. 6d. and £12 for contingencies; continuous- 
current generator at Ladywell Sanatorium: Messrs. Crompton 
& Company, Ltd., £138 17s. 


STALYBRIDGE.— Installation of electric light in St. Paul's 
Church: Messrs. Drake & Gorham, Ltd. 


PETERBOROUGH.—The tender of Messrs. Crompton & Company 
for the supply of a combined electric motor and centrifugal 
pump for condensing purposes at the electricity generating 
station at £90 2s. 8d. has been accepted by the Town Council. 


STOCKTON-ON-TEES.—Mixed pressure turbine with Siemens 
d.c. 400 to 500 kw. generator: Messrs. Richardson, Westgarth 
& Company, Ltd., £2,923 ; cooling tower: the Klein Engineering 
Company, Ltd.; superheaters: Messrs. T. Sugden, Ltd. ; 
switchgear: Messrs. Drake & Gorham, Ltd. 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


Abingdon : The old Grammar Schoo! is being converted into a 
dining hall and assembly room as an adjunct to the Guildhall. 


Cambuslang: A committee of the School Board has been 
appointed to select a site for a new school. | 


Catterick (Yorks): A new church is to be built for the 
Wesleyan Methodist body. 


Daventry : The District Council has decided to erect a new 
hospital on a site at Staverton at a cost of £1,700. 


Finchley : The District Council will erect a new school (1,000 
places) on the Great North-road with special departments for 
cookery, laundry, domestic subjects and handicrafts, at a cost of 
£14,860. 


Halifax: A new church of St. Paul's is to be built at King 
Cross at a cost of £11,000. 


Handsworth : The Education Committee is about to build a 
science, handieraft, and housewifery department in connection 
with Grove-lane Council School. 

Hastings: It is proposed to build à new school for girls at a 
cost of £6,000. 


Hove: A project is before the Council for the erection of a pier, 
1.300 ft. long, with a large hotel, theatre and winter garden at 
the seaward end. 


Manchester : The Council has passed the plans for the erection 


of a new theatre in Great Bridgwater-street. 


Nottingham: Nearly 1,000 houses are to be erected at Car- 
rington and Derby-roads. 


Paisley: The skating rink is to be converted into a cine- 
matograph theatre for Mr. E. H. Bostock. 


Plymouth ; It is proposed to rebuild on modern lines the 
Devon and Cornwall Ear and Throat Hospital. 


Portmadoc: A new church is to be erected at Borth-y-gest on 
a site given by Lord Harlech. 


Rochdale: A new General Post Office is to be built at a cost of 
£5,000. 


Sale: The Urban District Council contemplates the erection of 
large new public baths. 


Shefheld : New church at Woodseats to cost £7,000. 
Walton: A new factory is to be erected for Messrs. Sage & Son. 


Wattsville (Mon.): The Monmouthshire Education Com- 
mittee will shortly build a new mixed and infants’ school (550 
places). Mr. John Bain, architect, County Council offices, 
Newport. 

Widnes: The West Lancashire Territorial Association pro- 
poses to erect a new drill hall. Mr. J. P. Fraser, architect, 14, 
Elliot-street, Liverpool. 


Wrexham: A new Church"of England church is to be erected 
at Newtown at a cost of £3,600. 


THE ELECTRICAL PRODUCTION OF 
NITROGEN. 


At the meeting of the British Association at Portsmouth, 
Mr. E. Kilburn Scott read a paper on “ The Manufacture of 
Nitrogen Compounds bv Electric Power," and described 
various methods of fixing the hitrogen of the air with the 
help of cheap electric power, which were started on a 
commercial scale in Norway and Italy six years ago. These 
enterprises, said the writer. were now well established, the 
principal products being artificial manures, nitrate of lime, 
containing 12195 nitrogen, and calcium cyanamide, with 
18%, nitrogen. These were now being made at prices which 
compared favourably with the older artificial manures such 
as nitrate of soda and sulphate of ammonia when calculated 
on the nitrogen contents. For actual delivery to farmers, 
prices were perhaps not so favourable, because the quan- 
tities handled were small and the selling organisation was 
not so complete. 

In the nitrate of lime process, as introduced by Birkeland 
and Eyde, the nitrogen 1s fixed directly from the air in the 
electric furnace, and nitric acid made from this fixed gas 
then acts on carbonate of lime. In the calcium cyanamide 
process, first introduced by Frank and Caro, the nitrogen is 
first isolated from tlie air and then absorbed by carbide of 
calcium, itself an electric furnace product. The principal 
difference between the two processes is that the cost of raw 
materials for nitrate of lime is low. whereas in the case of 
calcium cyanamide the nitrogen has to be specially prepared 
by the Linde process, and the carbide of calcium, by which 
it is absorbed, costs about £6 a ton. The nitrate of lime 
process was certainly unique among industrial processes in 
using a raw material—nitiogen—that cost nothing ; but, on 
the other hand, more electric energy was required for a 
given amount of nitrogen fixed. The nitric acid made by the 
nitrate of lime process can be concentrated to any value, 
and sold for manufacture of explosives, such as gun-cotton, 
dynamite, smokeless powder, etc. Ammonium nitrate, the 
main constituent for the manufacture of safety explosives 
and laughing gas, 1s made by the simple process of mixing 
the weak nitric acid that came from the absorption towers 
of the Birkeland-Eyde process with ammonia liquor 
obtained from English gas-works. The solution is crystal- 
lised and dried, and the resultant, containing 3595 of 
nitrogen. is sold freely in England at £27 a tor. This 
material is also made from calcium cyanamide, and the 
Loteringen Works at Gerthe produce about. 2,000 tons per 
annum, which was presumably all taken by the German 
Government as a substitute for nitro-glvcerine. 

At the present time this country 1s largely dependent on 
overseas supplies for the manufacture of explosives, and we 
should be in an extremely serious position In case of war. 
There ix no reason whatever why a factory should not 
straightway be established in this country for the manu- 
facture of nitric acid from the nitrogen of the air. Even if 
the product could not at first compete in price with existing 
supplies, the fact that it was a necessary addition to our 
national insurance against war would justify its establish- 
ment. The question of manufacturing these products here 
depended, from a strictly commercial point of view, on 
whether power could be obtained cheaply enough. Electro- 
metallurgical works had usually a 100°, load factor, and 
there was good reason to suppose that waste heat power 
stations in Great. Britain. could produce as cheaply as 
Niagara for such a load factor. lf a steam electric power 
plant of 10,000 kw. was erected at a cost of £10 per kw., and 
on a 339, load factor the energy was sold for 0-25d. per kw.- 
hour, then on a 10095 load factor the energy could be sold 


(Continued on page 326). 
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NEW LIFE-SAVING APPARATUS 


Rostoration of Animation after Apparent 
Doath from Electric Shock, eto. 


An Indispensabie Necessity in every Power Station. 
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By arrangement with the Sole holder of the British rights the BLECTRICAL 
ENGINEER has acquired the concession to place on the British market the wonder- 
ful apparatus invented and patented by Dr. K. A. Fries for bringing about 


ARTIFICIAL RESPIRATION. 


THE ONLY MACHINE IN THE WORLD FOR RESTORING ANIMATION AFTER 
ELECTRIC SHOCK. 
APPARENT DROWNING. 
FOOD OR GAS POISONING, dc. 


The apparatus can be worked BY ONE MAN OR LAD, and has repeatedly proved 
successful in the restoration of life where ALL ORDINARY MEANS HAVE FAILED. 


SS ea I I A TEED, 
The price of the Apparatus complete is 


e e iae = lOs. = Od. e e 


It will be on view at the ‘‘ Electrical Engineer ’’ Stall Sole Agency for the United Kingdom :— 
at the ELECTRICAL EXHIBITION at p T Diem THE ELECTRICAL ENGINEER, VIMITED, 
S" 5 : ber 23 to October 21. : = :: 149, Fleet-street, ‘London, 'E. O. : 
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at 0-168d. per kw.-hour. A waste heat station using waste 
steam from, say, rolling mills, would cost £6 5s. per kw. 
installed, and the figures for a waste heat station using gas 
from blast. furnaces or coke ovens would probably be about 
the same. If the initial cost of the plant could be brought 
down to £6 per kw., the cost of electric power should fall to 
a figure that was comparable with the most] favoured 
hydro-electric plants. 


——— ee ——————5 


A St. Petersburg cable states that the followmy message 
lias been received there from Archangel : ** The expedition 
sent out on the steamship * Paktussoff ' to fix upon wireless 
stations has returned here, having selected certain points 
along the coast of the Kara Sea. The southern part of the 
Kara Sea was found to be free of ice." 


TECHNICAL BOOK DEPARTMENT. 


qu rn TRANSMISSION OF ENERGY. A Manual 
4 forthe Design of Electrical Circuits. By Arthur Vaughan 
Abbott, C.E., Member American Institute of Electrical Engi- 
neers, ete. Fifth edition, revised, and enlarged, with numerous 
tables, plates, and other illustrations. Royal 8vo. 700 pages. 
Strongly bound in cloth. 21s. net. (326) 


LECTRICAL TRANSMISSION OF ENERGY —THREE- 
PHASE TRANSMISSION. A Practical Treatise on the 
Economic Conditions governing the Transmission of Electric 
Energy by Underground and Overhead Conductors, By William 
Brew, M.1. E. E., Late Chief Expert Assistant, Dublin Corporation 
Electricity Supply. 186 pages, with 83 illustrations. Demy 8vo. 
cloth. 7s. 6d. net. (327) 


| LECTRICITY AS APPLIED TO MINING. Py Arnold 
4 Lupton, M.Inst.C. E., M.I.Mech.E.,, M.LE.E., late Pro- 
fessor of Coal Mining at the Yorkshire College, Victoria Univer- 
sity; G. D. Aspinall Parr, M.I.E.E., A. M.I. Mech. E., Head of 
the Electrical Engineering Department, Yorkshire College, 
Victoria University ; and Herbert Perkin, M.I. M.E., Assistant 
Lecturer in the Mining Department of the Yorkshire College, 
Victoria University. Second Edition, revised and enlarged, 
medium 8vo, cloth. 300 pages, with about 170 illustrations, 12s. 
net. (328) 
LECTRICITY IN FACTORIES AND WORKSHOPS : 
ITS COST AND CONVENIENCE. A Handybook for 
Power Producers and Power Users. By A. P. Haslam, M.L. E.E. 
328 pages, with numerous illustrations, Large crown 8vo, cloth. 


7s. 6d. net. (324) 
| ) LECTRICITY, POWER TRANSMITTED BY, AND 
APPLIED BY THE ELECTRIC MOTOR, including 


Electrio Railway Construction. By Philip Atkinson, A.M., 


Ph.D., author of ‘ Elements of Static Electricity." ^ Fourth 
edition, enlarged, Crown 8vo, cloth. 294 pages, with over 90 
illustrations. 9s. net. (330) 


HE PRINCIPLES OF ELECTRO-DEPOSITION. A 
Laboratory Guide to Electro-plating. By Samuel Field, 
A.R.C.Sc. (Lond.), F.C.S., Head of the Department of Technical 
Chemistry, Northampton Polytechnic Institute, Clerkenwell, E.C. 
With 121 Diagrams in the Text. Crown 8vo. 6s. net. (0598) 


LECTRO-PLATING AND ELECTRO-REFINING OF 
METALS, Being a new edition of Alexander Watt's 

* Eleetro-Deposition," Revised and largely re-written by 
Arnold Philip, Assoc. R.S.M., B.Sc., A.L E. E., F.I.C., Principal 
Assistant to the Admiralty Chemist, formerly Chief Chemist to 
the Engineering Departments of the India Office. Second 
edition, revised. 700 pages, with numerous illustrations, large 
crown 8vo, cloth. 12s. 6d. net. (331) 


D) UE ELECTRICIT1Y AND MAGNETISM, ELE- 

MENTS OF. A Handbook for Students and Electrical 
Engineers. By Philip Atkinson, A.M., Ph.D. Crown 8vo, cloth. 
417 pages. With 120 illustrations. 10s. 6d. (340) 


YNAMO BUILDING. HOW TO MAKE A DYNAMO. 
A Practical Treatise for Amateurs, Ry A. Crofts. Crown 
8vo, cloth. 23. (341) 


YNAMO ELECTRIC MACHINERY, Its Construction, 

: Design and Operation. In two volumes (sold separately). 
Vol. I., Direct Current Machines. By Samuel Sheldon, A.M., 
Ph.D., and Erich Hausmann, B.S., E.E. Eighth Edition, 
completely rewritten. Large crown Svo, cloth. 338 pages, 
210 illustrations. Vol. IT., Alternating Current Machines. By 
Samuel Sheldon, A.M., Ph.D., and Hobart Mason, B.S., E.F., 
and Erich Hausmann, B.S., E.F. Eighth edition, completely 
rewritten. Large crown 8vo, cloth. 366 pages, with 236 illus- 
trations, 12s. net. (342) 


IRELESS TELEGRAPHY. By Gustave Eichhorn, Ph.D. 
Large 8vu, Pages 116, With 79 illustrations. 8s. 6d. net. 


(R158) 

ILLUMINATION. 
A POCKET-BOOK OF ELECTRIC LIGHTING AND 
Pa HEATING. By S. F. Walker. Foolscap 8vo, 448 pages 


270 Diagrams. 7s. 6d. net. (3740) 
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LECTRIC SHIP LIGHTING. A Handbook on Fitting and 
Running Ship’s Electrical Plant. By J. W. Urquhart, 
Fourth edition, revised and enlarged. 365 pages, with $0 illus, 
trations. Crown 8vo, cloth. 7s. 6d. (3731) 


Boon ak ENGINEERING FOR ELECTRIC LIGHT 
AND POWER ARTISANS AND STUDENTS. By,W. 
Slingo and A. Brooker. New Edition thoroughly revised by W. 
Slingo, assisted by T. F. Wall, M.Sc. With 389 illustrations. 
Crown Svo. 12s. 6d. ecd (0144) 


prn LIGHT FITTING. A handbook for working 
4 electrical engineers. By J. W. Urquhart. Crown 8vo, 
cloth. 5s. | (333) 


LECTRIC LIGHT FOR COUNTRY HOUSES, A practical 
handbook, including particulars of the Cost of Plant and 
Working. By J. H. Knight. Crown 8vo, wrapper. ls. (334) 
LECTRIC LIGHTING. By Alan A. Campbell Swinton, 
M.Inst.C. FE., M.I.E.E. Crown 8vo, cloth. Is. 6d. (335) 

A NS WIRING, DIAGRAMS AND SWITCHBOARDS. 
4 By Newton Harrison, E.E. Instructor of Electrical 
Engineering in the Newark Technical School, Crown Rvo, cloth. 
5s. net. (339) 


LECTRICAL CALCULATIONS (ELEMENTARY). A 
Manual of Simple Engineering Mathematics, covering the 
whole field of Direct Current Calculations. the Basis of Alter- 
nating Current Mathematics, Networks and Typical Cases of 
Circuits, with Appendices on Special Subjects. By T. O'Conor 
Sloane, A.M., E.M., Ph.D., Author of '* The Standard Electrical 
Dictionary." Large crown 8vo, cloth. 314 pages with diagrams. 
9s. nct. 


JLECTRICAT. AND MAGNETIC CALCULATIONS. For 
4 the use of Electrical Engineets and Artisans, Teachers, 
Students, and all others interested in the Theory and Application 
of Electricity and Magnetism. By A. A. Atkinson, M.S., Professor 
of Physics and Electricity in Ohio University, Athens, Ohio. 
Crown Svo, cloth. 9s. net. (321) 


LECTRICAL DICTIONARY. A Popular Encyclopædia of 

4 Words and Terms used in the Practice of Electrical Engin- 
ecring. By T. O’Conor Sloane, A.M., E.M., Ph.D. Fourth 
edition, with Appendix. 690 pages and nearly 460 illustrations. 
Large crown 8vo, cloth. 7s. 6d. net. (322) 


T M ENGINEERING. A First. Year's Course for 
4 Students. By Tyson Sewell, A. M.[..E. E., Lecturer and 
Demonstrator in Electrical Engineering at the Polytechnic, 
Regent Street, London. Fourth Edition, revised, with additions. 
Large crown 8vo, cloth. 462 pages, with 278 illustrations. Ds. net. 
(323) 

E] ee ENGINEERING, GENERAL LECTURES 
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for Students and Wiremen generally. By W. N. Ibbetson, B.Sc., 
A.M.I.E. E. Chief Assistant, Electrical Engineering Depart ment, 
L.C.C., School of Engineering and Navigation, Poplar, E. With 
119 illustrations, 366 pages, Cr. 8vo ; ös. (416) 
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and Students. By W. C. Clinton, B.Sc. (Lond.). New (4th) 
Edition, revised and enlarged. Written with particular reference 
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LECTRIC WIRING, FITTINGS, SWITCHES, AND 
LAMPS. By W. Perren Maycock. Fourth edition. 6s. 
(1284) 
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cation. By Francis B. Crocker, E.M., Ph. D., Professor of 
Electrical Engineering, Columbia University; Past Pres. 
A.LE.E.; Mem. British Inst. E.E. ; and Morton Arendt, E.E., 
Assistant Professor of Electrical Engincering, Columbia Uni 
versity; Mem. A.LE.E. 297 pages, with 158 illustrations. 
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SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


New Adams Switch. 


We have received from the Adams Manufacturing Com- 
pany, Ltd., particulars of their new Adams Igranic Back- 
Geared Screw Limit Switch for valve control, and for use 
with lifts or machine tools. It is not always convenient or 
desirable to instal limit switches of the tappet-operated 
type in the well of a lift or hoist, and in such a case it 
becomes necessary to employ limit switches of the travelling 
nut or equivalent type. The Adams Igranic Screw Limit 
Switches are adapted to be driven directly from a lift or 
valve mechanism, either by means of back gear, sprocket 
wheel and chain, or other positive drive. Protecting covers, 
or completely enclosed, or water-tight cases and covers can 
be provided as required. If for use in connection with 
electrically-controlled motor-driven valves, or slow-moving 
reciprocating machine tools, similar screw-actuated limit 
switches can be supplied, fitted with contacts opening with 
a snap action. 


s Tilling-Stevens ” Petrol Electric Omnibuses. 


As a result of the successful running of the new “ Tilling- 
Stevens " petrol electric omnibuses in London Service, 
Messrs. Tilling have decided to adopt that type for all 
their future omnibuses and are constructing a fleet to 
replace their present horse-drawn vehicles. Messrs. Tilling 
have designed the chassis and body, which are being built 
at their Works at Peckham. The electrical transmission is 
supplied by Messrs. W. A. Stevens, Limited, of Maidstone. 
An agreement has been entered into between the two 
companies in which Messrs. Tilling have secured the sole 
rights of use and sale of the “ Stevens " Patent Electrical 
Transmission for use in omnibuses and mail vans in the 
Metropolitan police area, Messrs. Stevens to have the sole 
rights of manufacture and sale of the complete “ Tilling- 
Stevens" petrol electric chassis outside the Metropolitan 
police area, and also inside the Metropolitan area for 
vehicles other than omnibuses or mail vans. The same 
construction will be adopted in the chassis for use either 
inside or outside London. The “ Tilling-Stevens " Petrol 
Electric Vehicles are the result of exhaustive experiments 
carried over a period of four years under public service 
conditions in London. The first vehicle, which is still in 
service in excellent condition, has run over 120,000 miles. 
As the new vehicle has been designed by the oldest 
established motor omnibus company in London to meet the 
latest requirements of the Metropolitan police, it possesses 
all the essential qualifications for success, and its extreme 
silence, smooth running, flexibility and ease of control, 
together with low cost of upkeep due to the substitution 
of a flexible electrical transmission for the gear box, should 
appeal to the travelling public as well as to the operating 
engineer. 


Large Pressure Filter Order. 


The Sheffield Corporation Waterworks Department have 
just placed a contract for 32 patent mechanical pressure 
filters and auxiliary plant capable of dealing with a flow of 
. 6,000,000 gallons per day with the well-known firm of 
Mather & Platt, Ltd., of Manchester. This firm are to be 
again congratulated upon securing this order, which follows 
80 closely upon the very large order they were recently 
successful in securing from the Ashton, Stalybridge and 
Dukinfield District Water Board. 


Osrams in New Zealand. 


| The British General Electric Company, Ltd., Harbour- 
street, Wellington, have secured the contract for the 
electrical plant, switchboards and motor pumps for the 
Gisborne Borough Council. ‘The company have also supplied 
the Wellington City Council with a quantity of 1,000 c.p. 
Osrams, the largest lamps introduced into the Dominion. 


Mr. A. McAdam, of the Ordnance Gun Carriage Factory, | 


Jubbulpore, India, will shortly resign his position of 
Assistant Electrical Engineer. 
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Specially compiled 
Electric Furnace. | 
8901.—1911. E. Stassano, 17, Via Bogino, Turin. In this 


furnace in which the melting chamber oscillates around two 
axes mutually perpendicular the melting chamber is en- 
closed in a casing which oscillates at an angle of 90° with 
respect to the pivots of the casing. The vertical axis of the 
chamber travels around a conical path by reason of the 
rotation of a member that engages an axially projecting 
part on the bottom of the casing. 


Cooling Commutation of Dynamo Electric Machines. 


9201.—1911. M. J. RAILING & A. T. BARTLETT, G.E. Engineering 
Works, Witton, nr. Birmingham. Filtered air from a 
stationary filter is applied to the rotating commutator 
through a perforated cone. A casing attached to the cone 
contains the air filtering medium. 


Electrical Heating Apparatus. 


10767.—1911. L. FRosaLi & L. Visconti, 28, Bishopsthorpe- 
road, Sydenham. The heater contains a closed metal box 
containing an insulated resistance mounted on a wood 
support in such a manner that the upper surface of the box 
is exposed to the atmosphere while the remaining part is 
enclosed. The appliance is especially suitable as a foot 
warmer. After current has been passed through the resist- 
ance for 20 min. the foot warmer will remain hot for 3 hours. 


Electrical Measuring Instruments. 


13707.—1911. SIEMENS & HALSKE, A.G., Berlin. In this instru- 
ment, which is of the dynamometer type, the inner part of 
the iron core is provided with a diametrically disposed slot 
through which the moving coil can be inserted without 
removing the core. 


Switching Means for Dynamos for Charging Accumulators. 


9775.—1910. J. E. Orvis, 509, Victor Buildings, Kansas City, 
Missouri. Two centrifugally operated devices are adapted 
to independently control the connecting switch between 
the dynamo and the accumulator so that the accumulator 
will be charged between two limits of speed which depend 
upon the voltage at which it is thought desirable the 
accumulator should be charged. 


Electromagnet Separator Drum or Pulley. 


17126.—1910. James Haw ey, LTD. 21, Carruthers-street, 
. Liverpool. This device which is used for separating iron 
or steel from other substances has a series of plates which 
extend parallel with the axle and are attached to alternate 
sets of extending arms or pole pieces carried on the axles. 
The pole pieces of one set occurs opposite the pole pieces 

of adjacent sets. 


Controllers for Electric Motors. 


17349.—1910. ELECTRIC ORDNANCE & ACCESSORIES CoMPANY, 
Aston, Birmingham. The controller is constructed to form 
a combined controller, circuit breaker and shunt regulator 
and has various accessories which enable it to be safely 
used under any conditions. 


Electric Furnace. 


17650.—1910. A. HELFENSTEIN, Pokoringasse 4, Vienna. This 
furnace has a receptacle for the charge arranged on the 
furnace chamber. The charge opening occupies the whole 
length of the chamber. Girders arranged along the top of 
the chamber act as supports for the receptacle and also 
serve to separate the gas eliminating chambers which are 
on both sides of the mixing column. 


Electrical Contact Mechanism for Stopping Machinery. 


18012.—1910. V. HarLsTREAM, 55, Cavendish-road, Harringay. 
Two contact terminals, consisting of two brass tongues 
fitted with terminal screws to which the conducting wires 
are attached, comprise the contact mechanism for auto- 
matically stopping machinery. A rod movable between 
the tongues carries a free contact block made of vulcanite 
which supports a contact plate and is slidable upon the 
rod. By imparting longitudinal movement to the rod the 
block and plate are brought towards the fixed contacts 
upon meeting which an electric circuit is completed and 
the machine is stopped. 


Electric Cut Outs. 


19851.—1910. A. C. REvRorLE, Hebburn-on-Tyne. This cut- 
out comprises a fuse which extends between a pair of rigid 
contacts carried by a holder of insulating material. Each 
contact is adapted to be removably inserted between the 
jaws of a stationary clip and whilst in use to make contact 
with both of the jaws. In order to ensure eflicient contact 
between the jaws and the fuse contact the latter is pivot- 
ally secured to its holder. 


for the “ Electrical 


Engineer." 


Electric Motor Controllers. 


18191.—1910.  CurLER HaMME MANUFACTURING COMPANY, 
Milwaukee, U.S.A. In this controller for a series motor 
circuit connections are established for separately exciting 
the series field and are automatically interrupted when the 
motor commences to generate current. 


Dynamo Electric Machinery. 


18195.—1910. A. G. Brown, BovEnIE ET Cie, Baden. This 
improved process for stablishing shunt wound self-excited 
alternating current commutator machinery consists in 
preventing the exciting flux from increasing proportionately 
to the terminal voltage. 


Automatic Electric Switch. 


20257.—1910. H. LEiITNER, Maybury, Woking. The switch 
which involves the use of two parallel magnets is so ar- 
ranged that one of its magnets rotates on its axis under 
the mutual attraction of the magnet cores. This rotation 
effects the operation of the switch. 


Device for Controlling the Connection and Disconnection of a 
Number of Circuits to or from Another Cireuit. 


20685.—1910. J., AND G. J. SuTTON, Victoria Works, Ealing. 
This device comprises a motor driven elongated drum 
provided with a number of helically spaced holes. A number 
of electromagnetically controlled switch arms are movable 
towards the periphery of the drum and carry projections 
adapted to separately engage one of the holes. Means are 
provided for releasing the drum and permitting its rotation 
upon the energising of the magnets controlling any one or 
more of the arms and for arresting it upon the completion 
of the one or more operations to be performed. 


Push Button Electric Switch. 


22355.—1910. J. C. ETcHELLS, 15, Cannel-street, Ancoats, 
Manchester. This improved push button switch for making 
and breaking contact in an electric circuit is provided with 
a gravity contact maker of cranked form pivoted hori- 
zontally between two terminals and fitted with a removable 
carbon or metal contact, and an abutment. A separate 
horizontal push is caused to engage the abutment and raise 
the contact maker from its normal position. 


Driving Mechanism for Electrically Propelled Vehicles. 


3151.—1911. <A. TRIBELHORN, Canton-Zurich. An electro- 
motor is mounted on the axle of the vehicle between the 
driven road wheels. Direct differential drive is imparted 
by planet pinions arranged at the side of the motor. 


Electric Insulators. 


3272.—1911. BurLEns, LTD., AND P. V. Twiss, 6, Laurence 
Pounteney Hill, E.C. The clamp for holding the conductor 
is connected by a universal joint to a bolt secured at its 
upper end without a socket on the underside of a hood of 
insulating material. A cap is secured to the exterior of the 
top of the hood connected by a universal joint to a ring. 
Corresponding corrugations are made on the exterior of the 
bolt and the interior of the socket and on the exterior of 
the socket and interior of the cap. "The diameter of the 
bolt is such that it can just be passed into the socket, 
leaving a small clearance which is filled with cement. The 
cap is secured to the hood in a similar manner. 


Electrolytic Meters. 


3648.—1911. E. WriNTRAUB, Lynn, Mass. An osmotic mem- 
brane separates the mercury anode from the electrolyte. 
The electrolyte contains potassium sulphocyanate and is 
free from hydrolysis. 


Retarding Devices for Electric Cireuit Breakers. 


4457.—1911. ELECTRIC & ORDNANCE ACCESSORIES COMPANY, 
Aston, Birmingham. This device comprises a toothed 
element which is mechanically connected with the con- 
trolling element of the circuit breaker so as to be actuated 
by its movement. The toothed element gears with a train 
of wheels and at the end of a predetermined time operates 
a switch for opening the circuit through the controlling coil 
of the circuit breaker independently of the opening of the 
main circuit by the circuit breaker. 


Portable Electric Lamps. 


9050.—1911. A. LOBEL AND BRITISH EVER READY ELECTRICAL 
CoMPANY, Emerald-street, Theobalds-road, W.C. The case 
is fitted with an insulated lamp carrying plug at one end. 
The plug carries a reflector. A slidable switch tongue is 
electrically connected with the outer casing and can be 
moved into electrical connection with the reflector where 
it is held by friction. The end of the switch tongue slides 
over one or more studs in a confined space between the 
outer casing and plug of insulating material. 
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Aberdeen Corporation......-- 
Ayr Corporation .....« eren 


Birkenhead Corporation........ 


Birmingham Corporation....... 
Blackburn Corporation........- 


Blackpool Corporation..... — 
Blackpool-Fleetwood Trams.. .. Sept. 


Bolton Corporation........ ood 
Bournemouth Corporation...... 


Bradford Corporation....... -— 
Brighton Corporation........-- 


Bristol Tramway Company.....|"^ 
Burnley Corporation.........-- 


Burton Corporation........---- S 
Cardiff Corporation..........-- 


Carlisle Tramways Company.... 
Central London ilway 


Cork E. T. and TL. Company.... 
Croydon Corporation 
Darwen Corporatiop.......-... 
Dover Corporation 


Dublin and Lucan Electric Ry...’ 
Dublin U.T. ...... nnnm e i% 


Dundee ciy Tana peN aa | 
East Ham Corporation. ........ 


Glasgow Corporation.........-. 
Gloucester Corporation......... 


Halifax Corporation ........... 


Huddersfield Corporation....... Aug 
Hull Corporation......-.-+-«.- 


fford Corporation........... ia 3 
Ilkeston Corporation......... a 


Kirkcaldy Corporation......... 
Lancashire United Tramways... 


Leeds Corporstion........ ees 
Leicester Corporation.......... 


Liverpool Corporation 
Liverpool Overhead Railway.... 
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London County Council........ 
London Electric Railway ...... d 
Lowestoft Corporation 


Maidstone Corporation......... : 
Manchester Corporation........ 


Metropolitan District Railway.. |S 
Metropolitan Railway.......... 


Nelson Corporation............ 
Newcastle-op-Tyne Corporation. 


Newport (Mon.) Corporation.... 


Oldham Corporation........... 
Portsmouth Corporation ....... 
Reading Corporation........... 


Rochdale Corporation.......... 
Rotherham Corporation........ 


Salford Co 
Scarboroug 


ration...... ed Rd 
Tramways Co. .... 


Sheffield Corporation .......... 


Southampton Corporation,....., Aug ig 
Southend-on-Sea Corporation... AUg. 2 
Btockport Corporation .........| — | 
Sunderland Corporation. ....... Aug, 6 
Swindon Corporation .......... Sept. 6 
Torquay Tramways............ = 

Wallasey Corporation s. 009090 Sept. 9, 
Warrington Corporation........ Aug: 31 
West Ham Corporation........., Mar. 2$: 


Wolverbampton Corporation... . |AUg- 


Traffic Returns per 


week, 


Ending| 1911-12.| 1910-11. 


2,186 


2.298 
2,901 


545 
140 
1,579 


7,689 
2 563 


0,650 
1,702 
42,500 
60.847 
472 


157 
16,504 


,10,273 
15,698 


190 
4,156 


695 
2,137 


1,788 
570 


1,539 
655 


4,872 


6,308 
1 471 


980 


RETURNS AND ACCOUNTS FOR 


AND TRAMWAYS. 


Week. 


£ £ 
1,508 145 
572 22 
1,120 31 
6,570 2,189 
1,002 302 
1,693 258 
2,838 16 
2,268 203 
5,706 133 
1,239 119 
6,450 |+ 1,016 
1,454 + 60 
275 17 
2,440 6 
5,352 |— 1,189 
3,173 35 
563 59 
1,723 73 
ETT. 71 
17 5 
6,032 + 412 
1.210 28 
1,042 |+ 179 
18,626 |-} 1,675 
1,954 | 232 
1,965 300 
2,636 265 
526 19 
133 7 
1,575 4 
7.174 515 
2 208 264 
11,001 |— 1,312 
1,498 -- 204 
40, 168 T 1208 
58,978 1,208 
352 [+> 120 
100 7 
16,10? 485 
110,157 116 
16,441 743 
150 40 
3,714 440 
721 26 
1,836 227 
1,783 5 
556 13 
1,296 243 
645 1) 
4,907 37 
5,909 399 
1,281 190 
1,253 273 
1,553 + 41 
164 +- 20 
1,068 -- 149 
306 — 19 
2,250 + 196 
917 -+ 69 


Increase or 
decrease. 


2 ee GE 


year. 


t 
1,492 


27,608! 66-792) 58-52 
+ 2,392 | 14:02 | — 
4:4 59| — | = 

4364 | 42 42 
— 1,519 | 30 | 21:95 

8,201 | 100 | 64°81 
1,927 | 9:6 a 

— 57 57 

— 22 20 

641 10 6} 
+ 5,041 | 17°36 | 17°35 
— 9,364 | 6:32 | 6:32 
491 | 796 | 7-26 
+ 563 | 9-80 | 9-89 
3,125 11 a 
— T2 7-93 
975 4 7 
46 7 7 
+ 10,002, 5643 | 54i 
83 98 -— 
-F- 1,424 14 14 
+ 17,671| 196 195} 

— 15 a 
-5,375 | 37171. 87 
+ 4,324 | 29 28} 
+ 3,225 | 29 26 

5 10 10} 
117 4 4 

-- 74 7 
+ 1,723 | 39 39 
+ 12,730; 108 | 108 

m pe aes 

{ 
10,954. 116 | 109 
553 ^ 665 | 2°40 
+ 61,824) 1419 | 135 

— | 21°25 | 21:25 
Tt 802 8j EE 

— | 44 EN 
+ 22,337; 183 | 183 
+ 4,344) 94 24 
— 3,993 | 944 | 244 
| 896 2 9 
T 7,202 | eo 6} 

i 
801 | 14 144 
+ 2,543; 36 35 
—1,240' 153 | 98 
+ 171 13 13 

4,823 | 97 90-93 

1,412 | 12 9:39 
4-6,056 ` 78 743 
+ 10,479 40 40 
+ 3,372 18 18 
+1,489, — 2 

— 6 25 
+ 3.128 | 20 20 
+ 453 = HM 
| — | 8°41 — 

4,298 12:68 | 12°45 
+ 203 9g | 9°656 

— | 27:8 | 27°8 
-$ 1,418 | 25 = 


E | e 


i 


Miles of 
track open 


273 
8 


Current | 1911. |;1910. 


r* 


27i 
8 


-- 992 | 24-089, 24-089 


Accounts for past year. 

—— Cost 
! Receipts per ral 
Total Passengers Car miles Car , Mile of; mile. 

Ending |receipts. carried. run. senger.| mile. k. 
£ 

May $1| 71,980 | 17,517,904 | 1,566,119 | -98 |11-02 | 4940 |6- 3 
Mar 31| 56,713 | 12,544 501 | 1,207,761 | 1089]11:13 | 2,315 | 6-74 
Mar. 25| 58,267 | 10,310,965 | 1,041,021 | 1-27 12:60 | 3,915 | s 36 
Dec. 81 36,210 | 2,939144| 592312) — | — | — | = 
Mar. 31/121,707 | 27,018,149 | 2,641,292 | 1-08 |11-05 | 2,897 | 6-5 
„ 81. 89,005 | 14,686,368 | 1,782,706 | 1-46 |12-07 $068 2.78 
„ 31| 49124 | 10,708,184 | 1,126,676  1:10110-404| 2,867 | Z 
Dec. 31|308,015 | 47,454,560 | 5,914,713 | - = = = 
Mar. 31| 65,205 | 12,911,113 | 1,263,118 | 1-21 12:41 | 6,067 | 7-89 

$1| 15,368 | 38,131,172 432,011 | 1:07 | 7-75 | 1,416 | 6 

» à 31|109,979 | 25,058,146 | 92,497,109 | — 1057 | — hi 
Dec. 31,350,150 | 41,898,873 | 1,456,780 | 2:01 |, 6-769 |55,404 |30-27a 
Dec 31) 25,497 | 5,704,071 899,173 | 1.07 | 680 | 2,578 | — 
Mar. 31| 85,806 | 19,476,576 | 2,269,500 |: 1-057, 9-07 | 4,428 = 
, 81 13,899 | 2,557,054 245,684 | 1-30 |13-08 | 1.922 | 9-40 
” 81| 11,693 | 2,697,072 816.754 | -98| 8:8  — a 
Dec 81| 7,472 449,077 146.081 | 49 1227 |1,007 | 838 
May 15| 62,328 | 16,843,900 | 1,322,894 | -87 | 1130| — | 7-98 
Mar. 81| 53,287 | 16,059,912 | 1,203,753 | -78 | 9-81 | 8,760 | 7-57 
May 81| 893,591 | 222,730,571 | 20,974,016 | -06 10-22 | 4706 | 5-75 
Mar. 31| 92,609 | 17,067,856 | 1,909, 97 | 1:30 (11-64 | 2 456 = 
sı| 96,185 | 19,001,660 | 2,058,008 | 1-22 11:21 | 3.875 |63 

”  81|128,722 | 30,964,254 | 8,022,844 | 1- |1022 26-1804 
31| 25,828 | 6,985,466 634,440 | -87 | 9-58 | 2066 | 6-4 

P 81 74214 | 1,968,850 198,415 | 91 | 7-9 1503 Tai 
May 15| 14,993 | 4,874,199 459,066 | 711| 7-838 | 1,856 | 5-20 
Dec. 31| 68,689 | 13,755,329 | 2,272,765 | — SEN ge L 
Mar. 31,357,010 | 78,385,015 | 8,152,990 | 1-08 [10°41 | 3,311 | 6-42 
Dec. 81| 682,276 | 126,507,283 | 12,235,408 | 1°106/11-42 | 5,020 | 7:955 
June 30; 79,004 | 11,171,515 | 1,106,386 | — = pos = 
Mar. 31/1,891,035| 418,317,377 | 39,545,512 | 1106 |11-48 | — | 6-42 
Sept. 30) 10,806) 2,877,316 | 329,958 | 1-07 | 7-9 |2179 | ese 
Mar, 1| 810,094 | 165,800,077 | 17,367,200 | 1'16 |11"19 | 4,667 | 717 
Dec. 31| 718,089 | 102,849,458 = I ee FH = 
Mar. 31 7,576 | 2,118,878 203,708 | e | R93 | — "S 
» 81; 206,130 | 45,335,207 | 4,437,639 | L'09 [11-15 | 8,421 -— 
„  91| 35.146 | 8,452,562 895238 | -90 | 9-49 |2495 | — 
» 25| 97,842 | 19,125,202 | 1,893,777 | 115 |12:399 | 2653 | 8:817 
Mar. 81/ 102,978 | 23,053,717 | 2,201,767 | 1:10 |1016 | — ES 
»  91| 32,506 7,834,575 909, 439 "96 | 8:28 | 4,183 4 98 
„ 31| 63,000 | 11,360,871 | 1,402,532 | 1-81 |10-774/ — à 
» 31! 33,313 6,960,17& 722,398 | — [11°06 — — 
Mar. 81| 244,065 | 45,771,611 | 5,486,150 | t-26 109-607 | 8,188 =- 
Mar. 25' 316,739 | 84,500,331 | 7,618,383 | -900 | 9-978! 4,144 - 
„ 26, 52,047 | 10,121,887 | 1157,4651 | 1-26 |11.33 | — | 7-30 
Mar. 31| 52,004 | 9,155,172 | 1,835,911 | 1-84 | 9-849 1,830 | 4-75 
»  S1| 58,889 | 14,541,672 | 1,451,006 | :97 | 9:73 | 2,944 | — 
Dec. 31! 15,065 | 2,880,420 853,207 | 1:40 | 1-023| — = 
Mar. 31| 49,835 | 9,990,653 | 1,059,629 | 119 {11-28 | 3.971 | —- 
" 91| 20,169 | 5,200,980 435,774 | 91510030 | 2,004 | 6-281 
ar. 31| 127,066 | 36,846,649 | 2,007,805 | -801j10°21 | 4518 | 722 
„ 31| 44432 | 9,440,309 975,314 | — 110-920 | 2,190 | 6.609 


a Train Miles, A Half-yeare' figures. 
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Technical Classes. 


Bereugh Pelgtechnic Institute, 
Borough Read, S.E. 


(Five minutes bv car from London, Southwark, Blackfriars, 
Waterloo and Westminster Bridges.) 


RE-OPENS SEPTEMBER 235, 1911. 


ELECTROTECHNICS. 


Head of Department : John Henderson, D.Sc., F.R.S.E., 
A. M.I. E. E. 


GENERAL PRINCIPLES (for Beginners). 
10s. 
Second Year TECHNICAL APPLICATIONS, including Elec- 
trical Design. Fee 12s. 6d. 
Third Year .CONTINUOUS CURRENT WORK: Instru- 
ments, Testing Dynamos and Motors. Fee 15s. 
Fourth Year ALTERNATING CURRENT WORK: Principles 
and Theory, Measurements, Alternators, Motors, 
Transformers, Single and Polyphase Work. 
Fee 15s. 


ELECTRIC WIREMEN’S WORK. 
First Year: Fee 12s. 6d. Second Year: Fee 15s. 
Fee 17s. 6d. 
ELectricaL DesiaN AND WonksuoP DnawiNG :— Elementary : 
Fee 5s.; Advanced: Fee 7s. 6d. 
For further particulars and detailed Syllabus of each Course 


sce Prospectus. 
C. T. MILLIS, Principal. 


First Year Fee 


Third Year: 


HORTHAMPTON POLYTECHNIC INSTITUTE. 
ST. JOHN STREET, LONDON, E.C. 


SESSION 1911-12. 


MECHANICAL AND ELECTRICAL ENCINEERINC. 


FULL DAY COURSES in the Theory and Practice of the | 


above subjects will commence on Monday, October 2, 1911. Tne 
Courses in Mechanical Engineering give a thorough grounding 


in Engineering work, and in the third and fourth years include | 


specialisation in various directions, such as Automobile and 
Aeronautical Engineering. In Electrical Engineering with similar 
grounding the specialisation is in the direction either of Heavy 
Electrical Engineering or of Telegraphy and Telephony, including 


Radio-Telegraphy. 


ENTRANCE EXAMINATIONS will be held on Wednesday 
and Thursday, September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether; they 
also prepare for the degree of B.Sc., in Engineering at tho 
University of London. 
£ll per annum. 

TECHNICAL OPTICS. 

Full and partial day courses, practical and theoretical, in 
Technical Optics will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and are well adapted to those seeking a career in this 
department of Applied Science. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 
subjects referred to above. p 


- ©- 


Fees for either of these courses £15, or | 


Full particulars can be obtained on application at the office of : 


the Polytechnic, or to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


City & Gullds Technical College, Finsbury. 


(LEONARD STREET, CITY ROAD). 


A College for the scientific training of students who are 
preparing to become electrica] or mechanical engineers, or 
chemists; and for engineering pupils who desire to supplement 
their practical training by a two years' course of instruction 
in the principles of engineering science. The instruction is mainly 
given in the various laboratories, most of which have been 
1ecently re-equipped. 


The College does not prepare students to pass external 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
a period of two years, and those in Chemistry threo years, 


There are arrangements also for three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 
PROFESSORS: 
ELECTRICAL ENGINEERING 
AND Puysics: Silvanus P. Thompson, D.Sc., 
F.R.S. (Principal of the 
College). 
MECHANICAL ENGINEERING 
AND MATHEMATICS: E. G. Coker, M.A., D.Sc., 


M.Inst. M. E. 
.. Raphael Meldola, D.Sc., F.R.S.. 
F.I.C. 
City and Guilds of London Institute, 
Gresham College, 
Basinghall-street, E.C. 


CHEMISTRY 


UNIVERSITY OF DURHAM, 


ARMSTRONG COLLECE, NEWCASTLE-UPON-TYNE. 


PrincipaL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Árts and Letters. 

Full particulars may be obtained on application to 


F. H. PRUEN, M.A., Secretary. 
Armstrong College, Newcast!::-upon-Tyne. 


THE UNIVERSITY OF LEEDS. 


DEPARTMENTS OF ELECTRICAL, CIVIL, MECHANICAL 
AND MINING ENGINEERING, AND COAL CAS, FUEL 
AND METALLURCY. 


The work of these Departments 1s carried on in separate 
blocks of buildings specially equipped for systematic 
instruction. Prospectus may be had free on application 
from the Registrar. 


THE NEXT SESSION BEGINS ON OCTOBER 3rd, 
on which day the ENTRANCE EXAMINATION will be 
held at 10 a.m. and 2 p.m. 


BINDING CASES 


IN BLUE CLOTH. 


FOR THE NEW 


Volumes of The Electrical Engineer 


Post Free, 2s. 2d. each, 


May be had from the Publisher. 
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An Illustrated Record and Review of Electrical Progress, 


Old Series, Vol. LIII. 
New Series—No. 12, Vol. XLVIII. 


NOTES. 
The ELECTRICAL ENaGiNEER'S Stand at the Olympia 
Exhibition is No. 277 in the gallery, where we shall be 
pleased to see our friends. 
N electrical circles in London and New York there is, 
it is reported, on totally untrustworthy : authority 
much speculation as to the action which The Wizard of 
Menlo Park may take in view of the staggering blow which 
has been administered to him by Miss Marie Corelli. In 
her new novel, “ The Life Everlasting," there is a young 
Egyptian with a Greek name and an Oxford education who 
sails & yacht illuminated like the Marylebone Electricity 
Offices on Coronation night and propels it by electric power 
without even a colourable imitation of Mr. Edison's nickel- 
iron secondary battery. A millionaire with an impression- 
able invalid daughter and a common sort of yacht which 
can only move when the wind blows, asks the Greco- 
Egyptian-Oxonian how he does it. It appears to be very 
simple. “‘ Our sails," he says, '! are our only motive power, 
but we do not need the wind to fill them. By a very simple 
scientific method—or, rather let me say by a scientific 
application of natural means—we generate a form of 
electric force from the air and water as we move. This 
force filis the sails and propels the vessel with amazing 
swiftness “herever she is steered. Neither calm nor storm 
affects her progress. When there is a good gale blowing 
our way we naturally lessen the draft on our own supplies, 
but we can make excellent speed even in the teeth of a 
contrary wind. We escape all the inconveniences of steam 
and smoke and dirt and noise, and I dare say in about a 
couple of hundred years or so my method of sailing the 
seas will be applied to all ships, large and small, with much 
wonder that it was not thought of long ago." Mr. Edison, 
it is understood, really had thought of it, but the carpet 
bag motor-car accumulator put it completely out of his 
mind, with the result that all the credit of this important 
discovery now rests upon Miss Marie Corelli and a strange 
young man of Egyptian ancestry and amatory instincts. 


5 is reassuring in these days of strenuous activity on 

the part of the gas interests, to find that there is no 
serious falling off in the supply of electrified subjects of 
the genus homo. A few weeks ago a middle-aged gentleman 
of suburban habits but otherwise irreproachable character, 
held the stage as “‘ the human dynamo,” and gave shocks 
like à gymnotus to all who were unwary enough to shake 
hands with him. This time it is à young lady, a Miss 
Gladys Shorter, in whose case, it appears, medical men are 
taking great interest. She is known as “ the Electric Girl," 
and we are told that she was struck by lightning three 
years ago and has “ possessed ever since the unusual power 
of transmitting an electric shock to everything she touches." 
It is asserted that “ by passing the blade of a knife between 
her thumb and finger during a thunderstorm, she charges 
the metal so strongly that it becomes a magnet, and when 
flies alight upon her they drop dead, and when she is in 
a dark room her eyes shine like incandescent lights." We 
are also told, perhaps by way of giving a touch of veri- 
similitude to an otherwise too Gilbertian narrative, that 
prior to the fateful day when Miss Gladys got mixed up 
with a thunderstorm, ‘‘ she was engaged to the son of a 
wealthy brewer, but he has broken off the match on the 
ground that he found his fiancée so strongly charged with 
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electricity that he considered it dangerous to touch her." 
Poor chap! It is sad to have to add that Miss Gladys 
Shorter, so far from being any relation to our own Mr. 
Clement Shorter (who also gives us shocks on occasion), 
lives in Philadelphia. 


ONFIRMATION is now forthcoming of the reported 
discovery by Dr. Douglas Mawson, the well-known 
Antarctic explorer, of extensive deposits of radium ore in 
the northern territory of South Australia. The scene of 
the discovery is the district bordering on Mount Painter, 
and it is authoritatively stated that the lode is at least 
three miles long and runs up to a width of nearly a quarter 
of a mile. The deposit is stated to be of very high grade 
and easily workable. 


RANSATLANTIC cables at half-rates during the slack 
hours appear to be now within measurable distance 

of becoming an accomplished fact. According to an official 
statement which reaches us from the Western Union 
Telegraph Company, the main object of the agreements 
which have been concluded between the Western Union, 
the Anglo-American Telegraph Company, and the Direct 
United States Cable Company is to unify the operation of 
the cables of the three companies in order to secure for 


—ÓÓÓ M OÓMÀ 
Some 5,000 circulars are now in course of despatch 
to our postal subscribers, but in reply to numerous 
inquirers who have not yet been reached, the 
Publisher desires to state that, as announced in last 
week's issue, present subscribers at the old 13/- and 
21/- rates will have the period of currency of their 
subscriptions extended in order to cover the re- 
duction in price. The new rates are 10/- Home; 12/- 
Canada, and 15/- elsewhere per annum, post free ; 
single copies 2d., by post 23d. 


the public the best possible service between Great Britain 
and the United States and Canada, and to avoid the 
duplication of cables. The greater part of the cable service 
of the three companies originates on the lines of the Western 
Union Telegraph Company in the United States. It is 
therefore obvious, says Mr. Thomas F. Clark, vice-president 
of the Western Union, that the complete operating control 
of its connections in the Atlantic is necessary to enable 
it to perform a homogeneous and expeditious service. The 
smallness of the number of business hours of the day, 
owing to the difference of five hours between the time of 
the two hemispheres, makes this necessity the more im- 
perative. To accomplish this end the Western Union 
Company is willing to assume the financial obligations of 
the agreements and to take the risks of the development 
of the business. The conditions of the Atlantic cable 
service have remained unchanged for nearly a quarter of 
a century. The benefits of that service have been mostly 
enjoyed by the members of the commercial communities 
on both sides of the Atlantic, whose affairs demand almost 
instantaneous communication during the brief business 
bours of the day. Mr. Theodore Vail has therefore since 
he became president of the Western Union Company sought 
to find some way of employing the idle hours so as to 
invite a more general use of the cables. He readily agreed 
to a deferred service in plain-language, at half rates, which 
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the other cable companies have also agreed to. When the 
agreements with the Anglo and Direct Companies have 
been confirmed, he will have other plans to announce, 
wluch will be of still greater advantage to the business and 
social interests of the two hemispheres; and meanwhile 
the Western Union has agreed with the Postmaster-General 
that the Anglo-American and the Direct cables, as well 
as its own, shall be operated by British subjects at all 
British points, and that subject to certain reasonable con- 
ditions, the cable rates shall be satisfactory to the Post- 
master-General. All this sounds very reassuring ; in fact, 
almost too much so. But whether Mr. Vail and Mr. Clark 
mean quite all they say we shall know definitely in the 
course of another month or so. 


Meanwhile, Mr. George Clapperton, vice-president of the 
Commercial Cable Company, does not hesitate to denounce 
the ‘ outrageous inconsistency " of the whole proceeding. 
He strongly doubts even whether the proposed combination 
bv lease 1s legal. The combination by pool was undoubtedly 
in contravention of the Anti-Trust Act of 1890, and he takes 
up the position that if it 1s illegal to combine by pool, it is 
equally illegal to combine by a lease, and in fact much more 
so, because the lease is to cover 99 years and gives control 
of the physical properties instead of merely dividing 
receipts. Incidentally, Mr. Clapperton ridicules the idea 
that the combine is to be the leading spirit in bringing 
about a reduction in cable rates, for their reduction was 
arranged a long time ago with the cable companies, and will 
be put into effect immediately the British Postmaster- 
(reneral can bring the other Governments concerned into 
line, wholly irrespective of the pious hopes of the parties 
to the combination. He points out, too, that in. the last 
report of the American Telephone & Telegraph Company, 
the stand was boldly taken that the cost of aggressive 
uncontrolled competition was eventually borne by the 
public, and should be eliminated. But that company for- 
merly gave a night message rate on its long-distance tele- 
phone lines, and after it had fully established itself it 
abolished these night message rates. And that is what will 
happen in the telegraph and cable business if the com- 
bination ever succeeds in establishing a monopoly. 


— — aae 


Mr. Clapperton’s history of the pooling agreement is very 
racy. "Away back in 1882," he says, “these three com- 
panies for med a pooling agreement by which they divided 
in fixed proportions, their entire Atlantic cable receipts. 
That pooling agreement was lived up to hv all three of 
those companies until March, 1911, then the Western Union 
suddenly notifies the Anglo-American and Direct United 
States Cable Companies that that pooling agreement was 
in violation of the Anti-Trust Act of Congress of July 2, 1890. 
You will notice that for 21 years--namelv, from 1890 (the 
date when the Anti-Trust Act was passed) to 1911, down to 
the present year, the burning coal of illegality has been 
lying upon the tortoise back of the Western Union con- 
science. It quickened when the Western Union coveted the 
property of its two allies and friends. Accordingly the 
Western Union on March 1, 1911, threw out the Anglo- 
American and Direct from the eastbound Atlantic cable 
business which the Western Union collected by its telegraph 
system throughout the United States, and which the Anglo 
and Direct Companies could not collect because they had 
no American land line telegraph system of their own. That 
action by the Western Union on March 1, 1911, was for the 
purpose of clubbing the two English companies into leasing 
their cables to the Western Union and it accomplished that 
purpose. 


— ———À 


„Mr. Charles Bright is equally sceptical, and as a cable 
expert his opinion is of undoubted value. He savs that if 
the proposal makes it clear that the controlling Board will 
have adequate British representation there might be, at any 
rate, something to be said for the argument that British 


interests will not be adversely affected, but certainly the 
proposal as it stood some months ago pointed in every way 
to English interests being completely swamped by American 
interests. Apart from this, in the event of trouble with the 

United States, with this proposal taking effect all our trans- 
Atlantic cables would come under the American flag, no 
matter how many British clerks happened to be employed 
in the service. Economy in working would be attained by 
the combine, but onlv at the sacrifice of Imperial interests 
and those of inter-Imperial trade, which would be best 
favoured bv a separate all- British connecting link with the 
Imperial Pacific Cable, with satisfactory connection over 
Canadian territory. 


— — — 


REAT traction developments are foreshadowed in the 
Report of the Royal Commission on the metropolitan 
traffic of Melbourne. Cable advices received in this country 
indicate that the Con.mission is strongly and unanimously 
in favour of the electrification of all city and suburban rail- 
ways and tramways, and advocates as a first step the buving 
out of the existing cable company and the erection of a 
colossal power house by the State to supply current for both 
tramways and railway s, It is proposed at the outset to 
form a trust of twelve salaried members, partly appointed 
bv the Victorian Government and partly by the muni- 
cipalitv of Melbourne, to control the tramway system until 
such time as the proposed Council for Greater Melbourne 
can be brought into being. The initial capital expenditure 
involved in these proposals is set down at between five and 
six millions sterling. 


HE report of Sir Francis Oppenheimer, the British Con- 
sul-General at Berlin, on the trade of Germany, which 
has just been issued, is not altogether cheerful reading so 
far as the electrical industry in this countrv is concerned ; 
though it is not without its value as an object lesson. It 
covers the sixteen months ending on April 30 of this vear, 
and its general tenour is that while home consumption was 
comparatively restricted, “ manufacture was on a colossal 
scale." Bearing 1n. mind some recent. disclosures, we can 
well understand that manufactures did not fall off, whatever 
may have been the amount of home demand in Germany 
itself. *“ The export," we learn, * was flourishing. but its 
vield was often out of all proportion to the cost of manu- 
facture, so that with a vast turnover throughout the vear, 
the general profits remained small" This, it seems, was 
especially the case with regard to the electrical industry. 
Nevertheless, ** it steadily conquers new fields and when a 
renewal of trade sets in, it benefits from an increased 
demand in its new branches also." The industry is combined 
in three large concerns, which compete against each ether 
for the erection of electrical overland power stations, which 
have increased with exceptional rapidity, and endeavour 
as far as possible to manufacture in their own workshops 
and factories all the material which is necessary for such 
stations. There also exist electro-technical factories, which 
specialise in the manufacture of the extraordinarily nume- 
rous electro-technical products. These employ 55,000 hands 
out of a total engaged in this industry of 125,000 hands. 
The third group, that of the firms for electrical installation, 
connects the individual houses with the electric mains or 
power stationg, and sets up power and other subsidiarv 
machinery, but tle concerns first mentioned, by means of 
ingenious contracts with communities and district councils, 
are all busily engaged in the effort to exclude more and 
more the competition of the other two branches of the 
electrical industry, and thereby to secure for themselves 
alone the furnishing of the w hole material, but most of the 
governments have now taken occasion to prohibit the con- 
clusion of such contracts. Among all German industries 
there is none which so thoroughly resembles the American 
trust in aspect and methods as the electrical industry, and 
the result is that the value of the export in these groups 
alone amounted in 1910 to 146,000,000 marks as against 
116,000,000 marks 1n 1909. 
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The great exhibition which opens at Olympia 
to-morrow bids fair to mark a new era in the 
historv of electrical progress. Here for the first 
time for six years will be gathered together the 
leading electrical firms of the United Kingdom, 
each showing the latest developments in their 
particular manufactures and illustrating the stage 
we have arrived at to-day in the evolution of 
electrica! machinery and appliances. Much water 
has passed under the bridges since 1905. Not 
only have many new discoveries augmented our 
knowledge of the wide possibilities of electrical 
energy and revealed new directions in which its 
applications can add to the industrial productive- 
ness of the nation, but engineers, labouring in 
unison with the laboratory » rorkers, have con- 
stantly been adding to the efficiency of existing 
tvpes of electrical machinery and producing new 
types as occasion or necessity have called them 
forth. We hear from time to time that in the 
matter of electrical discoveries, America and 
Germany are ahead of the United Kingdom. The 
proposition is not in consonance with the facts. 
?y force of circumstances America has no doubt 
outpaced any nation in the world in the appli- 
cations of electricity, but in the matter of elec- 
trical discovery and development Britain can 
well hold her own with the other nations, as she 
does in other fields of scientific investigation 
arid achievement ; and one of the objects of the 
Olympia Exhibition is to demonstrate this fact 
to the world. The organisers inform us—and we 
believe their optimism will be justihed by the 
sequel—that the r9rr celebration will be the 
greatest event of its kind that has ever been held 
in this, or probably anv other, country. The 
manufacturers are spending large sums, and are 
displaying more than ordinary enterprise to 
ensure a successful Exhibition, and the promoters, 
as well at thc management, have done everything 
that appears to be possible to attain this most 
desirable result.  Thev point out also. that 
whereas in the case of the 1905 Exhibition, and 
also in that of three years later at Manchester, 
tens of thousands of tickets were purchased by 
the supply authorities, and distributed to the 
manufacturers and householders in their various 
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the supply 
apathetic 


occasion, 
authorities appear to have been rather : 
in this respect, though it is obvious that practically 


areas, on the present 


every ticket distributed by the supply authorities 
will bring several other visitors to the Exhibition. 
The organisation of an exhibition on so large a 
scale involves a colossal amount of labour and 
expense, both to the exhibitors and the 
organisers. The Exhibition has not been brought 
into being with the object of profiting any indi- 
vidual corporation. It is a combination of 
engineers and manufacturers for the benefit of the 
electrical industry at large. Its sole object is to 
popularise the use of electricity for lghting, 
heating, cooking and power, and if any surplus 
remains after expenses have been paid, it will 
not go to the promoters, but will be returned, 
by way of rebate, to those exhibitors who have 
expended the largest sums in order to make the 
Exhibition a success. It remains for the Supply 
Companies to do their best to second the efforts 
of all concerned to ensure that the Exhibition 
shall in every advantageous sense, prove a 
memorable one. It is already clear that in its 
extent and variety 1t will surpass anything of the 
kind that has hitherto been organised. It will 
be full of new ideas in connection with all phases 
of electrical activity, and it 1s safe to say that it 
will have a very stimulating effect upon all classes 


of consumers who require power either for 
domestic or for manufacturing or other com- 
mercial purposes. There is no section of the 


Exhibition, from the heaviest and most powerful 
machinery down to the simplest of domestic 
appliances, which will not command its own 
especial field of interest, for the essential feature 
of the organisation 1s that it displays in concrete 
form and in actual operation, the latest word i 

progress, so far as electricity is concerned. la 
the f Bovine pages we outline and illustrate some 


of its leading features. In succeeding issues 
we shall carrv the story further and 
describe in detail every noteworthy exhibit. 
Our own Stand is No. 277 in the Gallery, 
and we extend to all our friends a cordial 
invitation to pav a visit there to the 
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Special Notes on Leading Exhibits. 


Messrs. Siemens Brothers. 
Stands Nos. 179, 184, 206, and 209. 


Messrs. Siemens Brothers & Company, Ltd., and Messrs. 
Siemens Brothers Dynamo Works, Ltd., bave a very wide 
range of exhibits of their special manufactures. Designed 
by Mr. William Kaula, A.R.I.B.A., their stands are among 
the most striking in the whole exhibition, and the apparatus 
and appliances shown are so sectionized that any individual 
branch of manufacture may readily be inspected. For con- 
venience of reference we may enumer- 
ate the most important exhibits under 
various specific heads. 


CABLES AND ACCESSORIES. 


In this section the eye is at once 
arrested by an artistically devised 


a large amount of ingenuity has pro- 
fitably been expended. The well- 
known “ Stannos ” 
are shown, and much interest is 
certain to be aroused by the braiding 


flexes. There are also cable joint 
boxes, jointing materials and acces- 
sories, as well as a well-chosen selection 
of striking showcards of various types 
s.w.swITCH & Fusr Of electric lighting. telephone and tele- 
BOX WITH AMMETER Braph cables, etc. 


TELEGRAPH AND TELEPHONE APPARATUS. 

The central feature of this section is a set of apparatus 
for transmitting and receiving stations, consisting of: 
double current key, differential galvanometer, sounder with 
screen, transmitter, receiver with electro-magnetic switch 
for automatically starting and stopping the receiver under 
the control of the transmitter at the distant station. The 
exhibit also includes domestic telephones for battery and 
magneto call, intercommunication battery telephones, long- 
distance magneto telephones for public exchange and 
railway work, metal-cased central battery telephones (wall 
and table), water and gas-light mining telephones, portable 
telephones for field use, high tension telephones for use 
on telephone circuit running on the same poles and in 
close proximity to high tension circuits, magneto drop 
indicator switchboards, C.B. visual indicator switchboards, 
patent vacuum arresters, 
instrument protectors, 
strips of carbon arresters 
and fuses, etc. 


RAILWAY SIGNALS. 

In this department 
the exhibits include a 
patent battery signal 
machine working auto- 
matically a railway 
semaphore signal of 
standard pattern, a sec- 
tion of locking frame as 
used in installations of 
electrically ^ operated 
points and signals, a 
point machine for oper- 
ating railway points and 
locking bars, and de- 
tector for indicating 
correct position of 
points; signal machine 
and controlling switch 
for working semaphore 
signals, ground disec 
signal, and the mercurv 
treadle for operating 
electrical apparatus by 
passage of a train. 


WATER-TIGHT AND GAS-TIGHT 
MINING TELEPHONE, 


trophy of cables and wires upon which | 


wire and fittings | 


, section of Messrs. 


machine used in the manufacture of : 
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HEATING, COOKING AND POWER. 
So far as the general public is concerned, this is the 
Siemens Brothers’ extensive exhibit 
which will probablv attract the lion's share of interest. 
Here are electric fans in great variety, electric kettles, hot 
water jugs, and flatirons (including their Jatest production 
—a handsome, fully nickel-plated 5 lb. iron listed at the 
amazingly low price of 9s. 6d.), radiators, cigar lighters, 
the “ lightning " griller, vacuum cleaners, and the Siemens 
electric equipment for sewing machines. Among the non- 
domestic exhibits are electric drills, battery charging sets. 
lightning arresters, various types of motors, a desk type 
mining pillar of the draw-out tvpe, for voltages up to 
3,300, sofarranged that the act of opening the case makes 
all live parts dead, fitted with oil switch having overload 
and no-volt releases with time limits; a triple pole oil 


MOTOR SYREN, 


switch, with two overload releases, two push-button 
switches and indicating lamp; a drum controller, and a 
selection of starters, including a fly-wheel “ fool-proof " 
starter, and standard continuous current and three-phase 
starters. 

BATTERIES AND LINE MATERIAL. 

In this section are shown a comprehensive selection of 
fluid and dry cells, including under the former head Daniell, 
Leclanche, Bunsen, Grove, Bichromate and copper oxide 
(Neotherm) cells, with a battery of the latter cells supplying 
current to motors driving the high-speed Wheatstone 
automatic telegraph apparatus; and under the latter, 


ZED FUSE DISTRIBUTION BOARD, 


Obach cells and batteries, Hellesen cells and batteries. and 
Dura cells, single specimens of the actual cells and batteries. 
batteries of Obach cells supplying current for ignition on 
internal combustion engines, Dura cells, uncharged and 
charged with water, to demonstrate the complete inertness 
of the cells uncharged and the rapid rise of E.M.F. after 
plain water has been added; and a trophv built up of 
dummy cells. 

The overhead line material includes one Siemens No. 8 
pole about 29 ft. 7 in. high, carrving four high candle-power 
'" Onewatt" lamps, two short poles, one of wood and the 
other of iron, each about 10 ft. high, mounted with in- 
sulators, brackets, ete., and one’ pile pole base with screw 
rng joint with rammer for ramming pole jnto the ground. 
Insulators, brackets and linemen’s tools are also shown. 
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TESTING INSTRUMENTS, ETC. 


This important section of Messrs. Siemens’ exhibit com- 
prises a very comprehensive range of instruments of every 
type. These include : 

Moving coil ammeters and voltmeters for continuous 
current, switchboard mounting, in various sizes of round 
pattern, sector pattern and edgewise as well as watertight 
type of instruments. Selection of external shunts ; moving 
iron ammeters and voltmeters for continuous current 
switchboard mounting, in various sizcs of the round 
pattern and sector type instruments; a sclection of the 
Ferraris type ammeters, voltmeters and wattmeters; 
moving coil type, Ferraris recording wattmeter, and a 
spark ‘recording instrument ; a selection of current and 
pressure transformers for small and large outputs, covering 
a large range of current and pressure ; a frequency indicator 
of the Frahm type in operation, and a vibration tachometer 
of the Frahm type. 


Cast Iron 


EXTERIOR ELEVATION AND CROSS SECTION OF NEOTHERM 
CELL. 


Here also are shown a selection of portable shop 
ammeters and voltmeters both of the moving coil as well 
as of the moving iron type, a selection of precision sub- 
standard instruments of the moving coil type single and 
multi range, and sub-standard dynamometer principle 
ammeters, voltmeters and wattmeters, a portable potentio- 
meter. Also exhibited is a self-contained apparatus con- 
sisting of a sub-standard milli-voltmeter with shunts and 
series resistances and a complete potentiometer, all in one 
compact transport case. The milli-voltmeter is fitted with 
a magnetic shunt, by adjustment of which the instrument 
can be readily standardised in situ against the potentio- 
meter and its standard cell; and after the adjustment the 
instrument can be used as a direct reading ammeter or 
voltmeter in connection with its shunts or series resistances. 

The section also includes a mirror galvanometer with 
plug shunt, sliding contact shunt and vertical scale outfit, 
a post office bridge, portable bridge, detector and ohm- 
meters with magneto, portable testing set, a large high 
frequency machine, portable frequency indicator and re- 
sonance top for demonstrating the principle of the vibrating 
reed instruments, and multi-range laboratory type current 
transformers. 

A feature of this section is an exhibit of demonstration 
instruments for lecture 
room and school use. 
These instruments have 
two dials, a larger one 
with | open scale to 
to face the audience, and 
a smaller one more ac- 
curately marked to face 
the lecturer. The pointer 
is so mounted that it 
moves inthe same direc- 
tion on both scales. The 
movement is enclosed in a 
glass case, and 1s therefore 
specially suitable for de- 
monstrating to students. 
Being of the sector pattern, 
with a small base, these 
Instruments occupy very 
little space on the lecture 
table. 


PREPAYMENT METER WITH 
COVER REMOVED, 


Lamps, FITTINGS, ETC. 


" Tantalum " and * Onewatt " lamps naturally occupy 
a prominent feature in this section, and are shown in all 
patterns, sizes, and candle-powers. With the exception of 
a few arc lamps, Tantalums and Onewatts are used for 
lighting all Messrs. Siemens’ stands. In this connection it 
should be mentioned that the exhibition roof arc lamps are 
also Messrs. Siemens’. These include two “ Bivolta ” 
8-ampere d.c. lamps, two "* Economy " 6-amperes, one “ S," 
and one * S.M. " each 10 amperes. 

The fittings section includes fittings for marine. work, 
outside fittings suitable for shop and street lighting, glass 
and silk shades of all descriptions, special reflecting glass 
ware, lustre patterns, cut crvstal glass electroliers, and 
other fittings in Elizabethan, Jac obean, Queen Anne, 
Georgian, Sheraton, Chippendale, and modern English 
styles, Dutch candle fittings, Louis XIV., XV.,:and XVI. 
stvles, and examples of Oriental fittings; electric signs, 
a new type of railway sign, etc. 

Other noteworthy exhibits embrace the latest apparatus 
for the production of X-ravs, a display of tubes and acces- 
sories, electro-medical boards, complete with electrodes, 
etc., pyrometers, thermo-electrical pattern, with indicators 
and recorder, a selection of bells, pushes and indicators, a 
motor syren, and a portable air ozoniser. 


Adams Manufacturing Co., Ltd. 


Stands Nos. 107 and 108. 


The Adams Manufacturing Company, Ltd; of 106, New 
Bond-street, W., are showing, in addition to an almost 
bewildering variety of ordinary starting and control 
apparatus, a number of specially interesting types of the 
manufactures with which their name is so notably as- 
sociated. 

Of these, detailed mention ‘should be made of the 
Adams’ Igranic Standard Ironclad Motor Panels of the 
Pillar Type, which they have standardised in thirteen 
different combinations. Several of these are shown, each 
fitted with the Adams’ patent automatic circuit breaker 
and arc-preventing interlock. By this device all the main 
contact making and breaking is removed from the con- 
tacts of the starter on to the circuit breaker, which 1s 
entirely automatic, only one handle being required for the 
operation of the panel. By arranging the circuit breaker to 


TOGGLE JOINT MULTIPLE LEVER STARTER. 


act as an overload preventer, fuses are not required, and 
the inconvenience of replacing them every time the motor 
is inadvertently overloaded is entirely eliminated, as the 
overload preventer immediately re- sets itself as soon as 
the load ceases to be excessive. The circuit breaker is 
constructed to break heavy overload currents with im- 
punity, being provided with heavy carbon contacts and 
very powerful magnetic blow-outs. This overload circuit 
breaker will operate while the motor is being started and 
thereby prevents too rapid starting, because any attempt 
on the part of the operator to cut out the starting resistance 
too quickly will then only result in the automatic opening 
of the circuit and the necessity of starting again more 
slowly. As there 1s only one handle to the panel, it is 
entirely “ fool-proof." as there is no pessibility of the 
various operations being performed in improper sequence, 
as might occur, if there were two or more handles and the 
attendant were to operate them in jgricorrect order, All 


336 


these panels, it should be noted, can be fitted with all the 
usual instruments, such as ammeters, volt-meters, shunt 
regulators and the like, and are all enclosed in one sub- 
stantial sheet iron housing. 

There is also shown a multiple Switch Starting Rheostat, 
which has been specially designed for large motors with 
heavy starting currents. A feature of this is that the 
levers are all interlocked so that it is impossible to close 
them in any but the proper order. 

In the Adams’ Igranic Patent Inching Starter, specially 
designed for use with printing machines and machine tools, 
a single pole Clapper type circuit breaker is fitted on the 
same base as the starter, and by the patent arc-preventing 
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ADAMS-IGRANIC 3-PHASE REMOTE CONTROLLED STARTER. 


interlock, all the main circuit making and breaking takes 
place in the circuit breaker and not on the contacts of the 
starter. The first movement of the starter handle in the 
forward direction automatically closes the circuit breaker, 
and the least movement in the backward direction opens 
the circuit breaker. Thus inching can be done with im- 
punity, making this starter specially suitable for frequent 
operation by unskilled labour, which will burn away the 
contacts of an ordinary starter in a very short time. 

The Adams’ Igranic Automatic Solenoid Pump Starting 
Rheostat for motors up to 3 h.p., has been designed for 
float switch operation. 


COMBINED STARTER AND REGULATOR. 


The exhibit also includes the latest type of automatic 
solenoid self-acting Starter combined with the Clapper 
Type Main Switch. Until quite recently it was usual to 
supply the solenoid main switch separate, but this new 
design makes the apparatus more neat and compact, re- 
duces the erection cost, and reduces the initial cost. This 
rheostat is suitable for automatically controlling pumps, 
(fts, air compressors, hydraulic accumulators, printing 
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machines, or for the remote control of any machine, and 
can be operated by means of a float switch, push button, 
pressure regulator or by an ordinary tumbler switch. 

The latest type of Adams’ Igranic Self-acting patent 
Series Relay Type Rheostat, designed for the automatic 
operation of large motors having heavy starting currents 
is also shown. In this type, the speed of cutting out the 
resistance depends entirely upon the ability of the motor 
to accelerate. If the load is heavy the motor is started up 
slowly. If the load is light the motor 1s started quickly. 
The current relays, which are mounted alongside the 
contactor switches, can be so adjusted that the starting 
current may be limited to any certain predetermined 
value. The main line clapper switch, which is fitted with 
carbon break and magnetic blow-out, is interlocked with 
the contactor switches, which cut out the resistance in 
such a manner that the motor circuit cannot be closed 
unless all the starting resistance is in the armature circuit. 

Other types shown include the Adams’ Igranic Auto- 
matic Self-acting Starter for Alternating Current, single, 
two, and three-phase motors, that are capable of being 
thrown directly across the line to start; a self-acting 
Motor Starting Rheostat for use with alternating current 
slip-ring type Induction Motors; a combined Starting and 
Speed Regulating Rheostat of the “double arm" type 
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arranged with armature resistance for starting duty only, 
and field resistance for speed regulation up to 2-1, 3-1 
or 4-1; a patent Treadle Operated combined Starter and 
Speed Regulator, fitted to a sewing machine; the Adams’ 
Igranic Organ-blowing controller adapted for regulating 
speed of a motor from rest to full speed when used for 
working the bellows of a pipe organ; the Adams’ auto- 
matic Reversible D.C. Lift Controller for high class pas- 
senger lifts operated electrically from the cars, which is 
shown operating a revolving platform; a reversible 
Electric push-button D.C. Lift controller, which enables 
the passenger to operate the lift without the intervention 
of the attendant; a rope operated reversible Lift con- 
troller for use with single, two or three-phase alternating 
current Induction Motors. 

A special feature of the exhibit is the Adams’ Igranic ' 
Metallic Type Theatre Dimmers, such as are dealt with in 
the Adams’ Manufacturing Company's booklet “Stage 
Lighting.” Practically all the new theatres are installing 
the metallic type dimmer in place of the old liquid dimmer, 
and in some cases the * Pot" dimmers are being thrown 
out and the metallic type installed. A large number of 
these are also being supplied for the various cinematograph 
theatres. 


THE ELECTRICAL 


General Electric Company, Ltd. 
Stands Nos. 108, 112, 125, and 134. 


The General Electric Company, Ltd., show a great range 
of their well-known specialities, comprising plant of standard 
designs and sizes, arc lamps, fans, switchgear fittings, 
Osram lamps, electric cookers and heaters, telephones, 
cables, electro-medical appliances, etc. The prineipal ex- 
hibits may conveniently be referred to under sectional 
heads. 

PLANT. 


The continuous-current motors shown are of the Witton 
Standard pattern, semi-enclosed, shunt wound, and vary 
in size from 1-20th B.H.P. to 110 B.H.P. wound for any 
standard voltage. They are made in varying designs of 
the open, protected, semi-enclosed, totally enclosed and 
waterproof patterns, according to the purpose for which 
they are required. The alternating current motors are the 
standard designs for this type of motor, which is made for 
either single-phase, two-phase or three-phase circuits. The 
sizes shown comprise the standard types for ? B.H.P. to 
50 B.H.P. at 1,450 r.p.m., 50 cycles. There is also shown 
the variable speed three-phase motor for speed variation 
by means of regulating resistances. 


Country House PLANT. 

A vertical oil engine direct coupled to a 2 kw. 50-75-volt 
Witton Standard shunt wound generator is shown which 
is typical of the plants the General Electric Company 
recommend for house lighting or isolated installations. 


Arc Lamps. 

These are of the “ Butt " magazine flame, and shuntless 
enclosed type photo-printing lamps, double arc enclosed 
lamps, and a complete cinematograph set, together with 
suspension gear and winches for use with arc lamps. 


DRILLS, ETC. 

The Witton Kramer electric feed screw and breastplate 
driling machines, magnetic drill post, double spindle 
grinder, portable drilling outfit and long snout grinder are 
shown. 

Fans. 

These include the Freezor electric fans, desk, ceiling, 
exhaust and induction motor types, and the G.E.C. elec- 
trical punkah, which is the only electrically driven punkah 
giving the ' flick "—the distinguishing feature of the 
punkah compared with other cooling devices. 


SWITCHGEAR. 

A variety of main switches including the well-known 
“ Salford ” Ironclad, Witton, Peel, Adelphi and Leader 
types, these all being of the knife pattern (with the excep- 
tion of the Adelphi). With these are shown a large range 
of suitable gear for switchboard work, including the bobbin 
cut-out, both ordinary type and fitted with Home Office 
pattern handle in cast iron case; the “ Hoadley ” current 
limiter, which limits any pre-determined amount of current 
which a consumer desires to take ; a series of house service 
cut-outs, supplemented by a selection of controllers of the 
most standard types and high tension gear, including 
isolating links, liquid resistances, lightning  arresters, 
choking coils, and remote control gear. Various types are 
shown of the Record Circuit Breaker, both open and iron- 
clad patterns; the Record Automatic Battery cut-in and 
cut-out for use in conjunction with accumulators. 

The exhibit also includes switchboard instruments of all 
kinds, from the cheap pattern round switchboard meters to 
«he D.C.and A.C. motor meters and maximuin demand indica- 
tors of the Aron meter type: and laboratory instruments, 
such as the “ Sumpner " wattmeter. 


LAMPS AND FITTINGS. 

The Robertson carbon lamps are shown in course of 
manufacture by a staff of operators capable of explaining 
to visitors the manufacturing processes as they take place. 

Osram lamps are shown in great variety, and it is pointed 
out that the group of master patents under which the 
filaments are manufactured enable them to be produced 
of chemically pure tungsten, tough and durable. The 
lamps are not fragile, do not blacken, have an average life of 
over 2,000 hours, and retain their full brilliancy to the end. 
A representative collection of the ordinary candle-powers 
used for domestic lighting is shown, as well as high candle- 
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power lamps and patterns for shop lighting and other 
special work. There 1s also a collection of lamps which 
have had a burning life of 6,000 to 17,000 hours. In order 
to illustrate the toughness of the present filament, a model 
tramcar i8 arranged in which the lamps are submitted to 
most violent vibration, notwithstanding which the filament 
remains intact. 

The comprehensive selection of electric light fittings 
embraces fittings for house lighting designed to harmonise 
with the various styles of furniture and periods of archi- 
tecture, also for shop lighting, ship lighting, hotels, street 
lighting, etc., and are manufactured at the company's 
Art Metal Works, Wheeley’s-lane, Birmingham, from 
designs by their own artists. A portion of this display is 
devoted to newly-designed lanterns and fittings for use in 
conjunction with high candle-power Osram lamps. Shop 
owners will find this exhibit of especial interest. 


Domestic APPLIANCES. 

The varied selection of apparatus for domestic heating 
and cooking is made under the well-known '' Archer " 
patents. The radiators shown, particularly those of the 
“ Zig-Zag " type, are worthy of special attention, the 
elevectors, by reason of their construction, being adaptable 
to any style of decoration. A large range of cooking ap- 
pliances is shown which will prove of special interest to 
the householder. The hygienic advantages of the simplicity 
of their working, coupled with cleanliness, will be demon- 
strated upon request. 

Electric irons are shown in various patterns which re- 
quire the minimum amount of attention and give the 
maximum efficiency, combined with complete cleanliness. 
Electric kettles, shaving pots, milk heaters, etc., are here 
in great abundance. 

Telephones for central battery magneto and ordinarv 
battery call systems are shown in both desk and wall sets; 
telephone switch boards and special types of instruments 
for military and traction use, and intercommunication sets 

Fire alarms, including apparatus for private houses, 
warehouses, and brigade call systems, are on view, and 
the electric bell supplies, included a range of bells from 
the cheapest to the most highly finished types, together 
with indicators, pushes and batteries. Sundry apparatus, 
including a wind direction indicator and an electric engraver, 
is also exhibited. 

MorTors. 

This exhibit includes small power Witton motors as 
applied to domestic uses, the motors being of the con- 
tinuous and A.C. types and applicable to various opera- 
tions, such as driving sewing machines, etc., and the 
electrical ‘ ‘Mary Ann,” a useful domestic invention by 
means of which various household appliances are driven, 
such as knife cleaners, coffee grinders, silver plate polishers, 
and boot polishers. An electric w ashing machine is shown, 
together with a portable vacuum cleaner, the popular 
electric “‘ Kleenall," and a new electrical floor polisher. 


MISCELLANEOUS SECTION. 

This includes the Arnold massage vibrator, the electric 
hair drver, and ozone producing apparatus, etc., are also 
shown, together with a series of pocket lamps and the 
various accessories for motor-car use—ignition accumula- 
tors, car lighting fittings, including head and rear lights, 
motor boat lanterns, etc. 


WIRES AND CABLES. 

Various types of cable for electric light are shown, in- 
cluding “ Alpha” or Association grade, together with 
special cables for intercommunication telephones, dry core 
telephone cables, electric lighting and bell flexible cords, 
and a special new range of ** Flame Resisting " wires and 
cables; steel conduits or various types enamelled and 
sherardized and with all the necessary fittings, flush boxes, 
etc., and the '* Geekoduct " insulated conduit, lined with 
a special insulating material. 


Aron Electricity Meter, Ltd. 


The General Electric Company's Exhibit also includes 
Aron clock tvpe meters for house service and switchboard 
work, the latter being mounted on marble and enclosed 
in glass cases with nickel or copper plated frames, giving 
the instrument a very handsome appearance. Switchboard 
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meters are made in either the whole or current shunted pat- 
terns, the latter type being the cheaper for large currents. 
Clock type meters for polyphase measurements for three or 
four-wire circuits (this company holding the master patent 
for the latter) are also exhibited, while the adaptability of 
the Aron meter is further demonstrated by the combined 
motor and Maximum Demand Indicator. This indicator 
may be adjusted for any time lag, and its accuracy depends 
on, and is equal to, that of the meter proper, and these 
facts, together with its simplicity and reliability, account 
for the large and growing demand for this instrument. 

Other combinations of the Aron meter include the two- 
rate meter, consisting of one meter and one set of connec- 
tions, but taking the place of two mcters and one time 
switch, the battery meter of which there are two 
types: (1) the Double Dial Instrument, integrating on one 
dial the charge and on the other the discharge, in ampere, 
or watt-hours, as the case may be ; and (2) the Single Dial 
Instrument, registering, in a clockwise direction, the 
discharge, and in the opposite direction the charge. By 
means of an automatic relay the registration on charge is 
slowed up by a percentage equal to the desired percentage 
excess of charge over discharge, and thus the dial pointer 
always indicates the state of the battery. 

Motor type meters, of which many different types are 
exhibited, are manufactured bv this company, amongst 
which may be mentioned the Induction type for single and 
polyphase measurement and the ampere and watt-hour 
types for continuous currents. These meters are made in 
numerous combinations, comprising, for example, the two- 
rate and prepayment types, in addition to the high tension 
transformer instruments. Other meters made by this 
company include portable standard meters, time meters 
registering hours or minutes, time switches, single and 
double contact, speed indicators, taximeters, electric clocks, 
etc., etc., and, in fact, nearly every kind of integrating and 
indicating instruments. 
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Electromotors, Ltd. 
Stands Nos. 126 & 133. 


Messrs. Electromotors, Ltd., of Openshaw, Manchester, 
the well-known manufacturers of dynamos and motors, 
and specialists in the complete electrification of works and 
factories, show some representative sizes of a specialised 
range of continuous current motors and demonstrate 
their application to the driving of various types of 
machinery. 

These include enclosed ventilated type motors of 1, 5, 
10, 20 and 30 h.p. sizes; a 20 h.p. 850 r.p.m. pipe venti- 
lated motor with weather proof cowl, mounted on a stan- 
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THE GWYNNE PUMP. 
dard box bed tvpe spur reduction gear having machine 
cut double helical wheels and self lubricating bearings for 
the second motion shaft : a small steam dynamo suitable 
for shiplighting, capable of giving an output of 4 kw. 550 
r.p.m. The engine is of the single cylinder, vertical, double 
acting, open fronted type with shaft governor. 

There is also shown a small single ram pump suitable 
for country house and small installations generally, capable 
of dealing with 250 gallons of water per hour against a 
total head from all causes of 100 ft. In conjunction with 
this apparatus is an automatic float equipment, starting 
and stopping the pump according to the amount of water 
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in the tank, and a special tank to show this in operation 
is provided. 


ELECTRICALLY DRIVEN FRICTION HOIST. 

There is also an electrically driven friction hoist capable 
of lifting a load of 5 cwts, at 100 ft. per minute, suitable 
for handling goods outside warehouses, etc., and specially 
adapted for lifting sacks, bales, cases, etc. 

A 17} in. electrically driven cased fan is shown, the 
motor being of the shunt wound totally enclosed pattern 


STEAM DYNAMO. 


easily capable of driving the fan on open intake and dis- 
charge. The fan is suitable for dealing with 9,000 cubic ft, 
of air per minute under these conditions. 

Another noteworthy exhibit is a 3 h.p. enclosed ventilated 
motor direct coupled on a combined bed to a 3 in. centri- 
fugal pump, capable of dealing with 180 gallons per minute 
against 15 to 20 ft. total head. 


WORM-GEARED MOTOR. 


A large motor and worm gear, as supplied to lift makers, 
is also exhibited, consisting of an 8 h.p. compound wound 
reversing motor direct coupled on combined cast-iron 
bedplate to a worm reducing gear capable of reducing 
from 700 to 16 r.p.m. An electric ally operated brake is 
provided between the motor and the worm gear. 

The exhibits also include a 30 in. slow speed propeller 
fan capable of handling 6,900 cubic ft. of air per minute 
at 450 r.p.m. w hen eee iG! XOQOGIC" 360 watts. 

Digitiz 
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Messrs. Johnson & Phillips, Ltd. 


Stands Nos. 126 and 133. 


The exhibit of Messrs. Johnson & Phillips, Ltd., Victoria 
Works, Charlton, Kent, comprises their well-known 
" Metroflam " and “ Orb " arc lamps, searchlights, cables, 
motors and generators, switchgear, switches and fuses 
limiting resistances, and other specialities so long associated 
with the name of this old-established firm. 

ARC Lamps. 

Two circuits are shown of ‘ Metroflam " long burning 
flame lamps (D.C. and A.C.) and two “ Orb" enclosed 
lamps (D.C.). Of these, four “ Metroflam" lamps D.C. 
run in series on 220 volts, and four A.C. in series on 220 
volts, 50 periods, while two “ Orb” lamps D.C. run on 
series on 220 volts. The “ Metroflam ” long burning flame 
lamp is made to the designs of Mr. J. Brockie and its many 
novel points and sound construction are increasingly 
appealing to users of arc lamps. The lamp is primarily 
intended for street, railway and dock lighting installations 
where low running costs, steady burning, long duration 
and reliability are the most important factors. 

The * Metroflam”’ runs for about 80 hours as each trim 
and there are no dark intervals as the carbons change. An 
inexpensive grade of carbon is used and there is no wastage 
when re-trimming. as the unburnt or partially burnt carbons 
do not need disturbing. Another important feature of the 
* Metroflam " is its light diffusing globe, which has been 
patented. The globe not only distributes the light uni- 
formly over a large area, but in addition, remains unsoiled 
in use ; in fact, the transparent appearance of the globe 
after a full run of 80 hours is really remarkable, and there 
is practically no diminution in candle power at the end of 
this period. The lamp is substantially made, and upkeep 
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costs are negligible. Very little attendance is needed, and 
as the carbons are cheap the running expenses are very 
low indeed—quite the minimum obtainable. 

The working parts of the “ Metroflam" D.C. lamp 
comprise chiefly a pair of carriers for containing the carbons, 
differential solenoids for striking and regulating the arc 


and a shunt coil system for feeding down the carbons, pair . 


by pair, as thev are consumed. The A.C. lamp is built on 
the same lines, hut an induction motor feed is employed 
Series burning almps are provided with an auot cut-out 
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and sub-resistance (or safety coil) to preserve the con- 
tinuity of the circuit, and these fittings are usually mounted 
within the lamp cover, so that each lamp is a complete 
unit. The non-extinction of the arc is secured by arranging 
that before one pair of carbons has ceased to burn, another 
pair comes into contact. The arc is, therefore, at once 
formed between them, disappearing simultaneouslv from 
between the ends of the old pair. The “ Metroflam " lamp 
is now largely employed all over the 
country for public lighting, shop, 
dock and factory illumination, etc., 
and recent contracts secured include 
Leith Docks, Morecambe, Manchester, 
Cambuslang, Croydon and Glasgow 
Corporations, and Immingham Docks 
(Great Central Railway): the last 
three named total nearly five hnudred 
lamps. 

The ** Orb" is a simple and reliable 
single euclosed long burning flame 
lamp, which has also been designed 
bv Mr. James Brockie. It is of the 
shuntless type, a single series coil with 
a floating core being provided for 
striking and regulating the arc. A 
simple and reliable non-slipping clutch 
is fitted together with a svnchronous 
regulator which renders it impossible 
for lamps burning in series to get 
“out of balance," so that the light 
emitted from all the lamps ina group 
is always of uniform intensity. In 
appearance the lamp is very ornate, 
and looksequally finished either with 
or without a reflector. 

Messrs. Johnson & Phillips also 
supply a factory type of “ Orb” lamp, 
which operates without a dashpot. 
This is fitted with a slightly different, 
but equally efficient form of regulator, ^ FLAME LAMP. 
and the lamp strikes up without pump- INTERIOR. 
ing and regulates perfectly. They recommend the use of these 
lamps for works and yard lighting, and for installation in 
exceptionally dusty and steamy positions such as obtain 
in cotton mills, cement works, laundries, dye and chemical 
works, foundries, etc. Both the A.C. and D.C. “ Orb” 
lamps burn noiselessly and quite steadily and are equally 
suitable for inside and outside use, and much cheaper to 
run and maintain than metal filament lamps. 

gy The “Orb” is arranged 

for working as a differential 

lamp by the addition of a 

shunt coil, and a slight 

modification to the mech- 

anism, if required ; but this 

arrangement is not supplied 
unless specially called for. 


CABLES. 

In the V. I. R. cables 
shown, the tinned copper 
conductor is of 100% con- 
ductivity, measured by 
Mathieson's standard. This 
conductor is insulated with 
—= thick laps of the finest 
Brazilian hard cure Para 
rubber, and a large pro- 
j portion of the pure Para 
rubber will also be found in 


> 


* METROFLAM ' 


the separator and jacket 
“ ORB” SHUNTLESS SINGLE rubbers. These are taped 
ENCLOSED ARC LAMP. and then thoroughly well 


EXTERIOR. vulcanised, so the whole 
dielectric becomes practically homogeneous, combining a 
high insulation resistance with great dielectric strength, en- 
suring reliability and durability. The cable is then braided 
and compounded or lead covered as may be required. Each 
coil of cable is subjected to a searching electrical test 
before being despatched from the factory, whilst every 
coil bears the label giving the minimum insulation re- 
sistance. 
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The paper insulated lead covered cables are manufac- 
tured of the finest quality long fibre manilla paper. After 
being so covered they are inserted in a pan where they 
are subjected to a high vacuum, which operation effectually 
prevents the possibility of any dampness remaining in the 
material, they are then impregnated with an oil compound 
which gives the cable a high dielectric strength, and which 
is absolutely pure and free from any trace of mineral acids. 
The cables are then sheathed with 
pure lead, if armouring is required 
particular attention is given both 
to the armouring used and the jute 
servings, which are saturated in a 
compound of great preservative 
value. > All the materials used are 
most carefully and thoroughly 
tested both physically and chemic- 
ally in Messrs. Johnson & Phillips 
own laboratories. These cables are 
made in strict accordance with the 
dimensions specified in the British 
Standards Tables, and are subjected 
to the British standard tests before 
being despatched from the works. 

The vulcanised bitumen cables 
are made of refined "Trinidad 
bitumen of the highest quality, 
giving a higher dielectric strength 
and insulation resistance than 
many similar articles on the market. 
This material is perfectly non- 

hydroscopic, and 1s practically 

*onp" SHUNTLESS unaffected by oxidising agents or 
SINGLE ENCLOSED ARC by corrosive chemicals. It is not 

LAMP. INTERIOR.  brittleatordinarylowtemperatures, 
or unduly soft at the highest temperatures met with in 
practice. Amongst other advantages which may be 
claimed for this type of cable, are its flexibility and 
lightness. It is also suitable tor use in positions where 
the conditions are against the use of rubber cables even of 
the highest quality. 

MOTOR GENERATOR. 

A 10 kw. motor generator set has a speed of 1,000 r.p.m. 
The motor is directly coupled to the generator giving an 
output of 100 volts, 100 amps. The two machines are 
rigidly coupled together by a flanged protected coupling, 
and mounted in alignment on a continuous under base of 

cast iron. The magnetic circuit of these machines con- 
sists of a cast steel frame, having four laminated special 
iron poles securely bolted on the inside surface. The 
armatures of the machine are built on cast-iron spiders 
mounted on a best quality mild steel shaft, accurately 
ground to size. The laminations are of the best quality 
‘iron, having the conductors securely insulated and bedded 
in slots in the periphery of the drum. The commutators 
are of hard drawn high conductivity copper, insulated 
with pure mica. The ball bearings throughout this machine 
are of British manufacture, and of the highest quality. 
The feature of this type of bearing is that it will run for 
long periods without any attention. It is not necessary to 
lubricate the bearings more than once in 12 months, and 
further, the mechanical construction is such that no 
leakage of oil is possible. 

SEARCHLIGHTS. 

The projector lantern is a light steel drum, and its 
primary equipment consists of a 24 in. diameter silvered glass 
parabolic mirror—which is put to severe optical and heat 
and slat water resisting tests ; and a combined automatic 
and hand feed horizontal lamp arranged for working with 
a current of 80 amps. The lamp 1s provided with a pair 
of main coils for striking the arc, and an independent coil 
for feeding the carbons together actuating through a 
ratchet gear a divided right and left hand screwed spindle 
and traversing nuts which engage with the carbon carriers. 
The automatic gear 1s thrown out of action for re-trimming, 
or when operating the lamp by hand. A blow magnet 1s 
fitted for centreing the arc to obtain steady burning, and 
a well-shaped crater. The lantern also carries, amongst 
other fittings, a front closing glass, efficient ventilators, 
clips for the lamp leads, hinged doors and shutters for the 
hand and sight holes, a removable shoulder lever for 


rapidly tilting and turning, a focussing gear for the lamp, 
supporting brackets for a sighting telescope, and a spirit 
level for enabling the operator to keep the beam of hght 
steady when the vessel is rolling. A spot of light from the 
lamp illuminates the spirit level tube so that the bubble 
is always visible. 

The lantern is carried on trunnions adjustable for 
balancing purposes by a pair of tubular crutches having 
ball bearings, the lower ends of the tubes being fitted to a 
light turntable running on roller bearings. The turntable 
is supported by a sheet steel pedestal fitted at top with a 
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. SEARCHLIGHT PROJECTOR. 
z MARINE TYPE. 


roller path. Slots are cut in the pedestal for the sake of 
lightness, and one of these is shaped to take a D.P. quick 
make-and-break switch mounted in a water-tight box, 
having inlet and outlet glands for the supply and lamp 
cables. Fast and slow hand operated gearing is provided 
for both the horizontal and vertical movements of the 
searchlight. The former is obtained by a worm and bevel 
gearing. A cam is fitted to each worm so that it may be 
thrown out of gear for quick training or tilting. 

Other fittings include a graduated scale and pointer for 
each motion to permit the direction of the bean. accurately 
set or determined, and a pair of adjustable stops to limit 
the area through which the machine may be trained. A 
venetian flashing shutter for signalling, to fit over the 
front glass, is also included. The current for supplving the 
searchlight is taken from the motor generator already 
described. 

SWITCHGEAR. 

The switchgear exhibits cover almost the whole ground 
of English practice in modern switchgear construction and 
include amongst them the following :— 

Remote Control Board.—This is a complete equipment 
consisting of a standard operating panel mounted in front 
of a glazed brick cubicle containing apparatus for use on 
10.000 volt three-phase systems. The cells are equipped 
with separate bus-bar chambers, isolating switches, current 
and potential transformers and oil bread switches, as has 
now become English standard practice. The front of the 
cell is closed by a substantial enclosure to prevent the gear 
being handled by unauthorised persons. The operating 
front is of marble and contains the necessary ammeters, volt- 
meters, phase indicators, frequency meters, etc. , required for 
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taking a complete set of measurements of the power 
passing through the particular panel. 

The oil switch handle is also mounted on the board and 
is combined with a trip coil and free handle attachment. 
The trip coil is in turn operated by three single-phase 
current relays, which are only actuated when the power 
in the circuit is reversed, such as for instance, would be 
the case owing to the failure of the excitation of a generator. 
The oil switch is of standard construction on massive lines, 
and is capable of dealing with heavy over-loads and of 
opening the circuit controlled under the most severe con- 
ditions of short circuit likely to occur in practice. 

The ammeters and voltmeters on the board are of the 
well-known hot wire type, as made by Messrs. Johnson & 
Phillips, Ltd. In these instruments, a short wire of platinum 
silver is employed, the elongation of which, arising from 
the heat generated by the amount of current passing, is 
transmitted to a pivoted pointer mounted in jewels. These 
instruments are suitable for continuous as well as for 
alternating current, the quantity of heat developed by 
unit current in unit time being quite independent of the 
frequency or method of generation; they are absolutely 
unaffected by external magnetic fields, are quite free from 
self-induction, and are a considerable improvement on the 
earlier forms of hot wire instruments, both in point of 
size and in absorption of current; a magnetic damping 
arrangement ensures the dead beat action of the pointer. 
The oil switches are in addition fitted with a lamp indi- 
cating device, to show whether the switch is in the “ off” 
or "on" position. The lamps, two in number, are placed 
behind the red-or green bezles. The red being used to 
indicate the “on” position, the green the “off.” A 
suitable auxiliary switch is fitted on the oil switch 
mechanism for lighting either one or other of these lamps, 
in accordance with the position of the switch. 


3,000 Volt. Board.— The panel shown is of the back of 
board tvpe, and is designed to comply with the latest 
Home Office requirements. The instruments and oil 
switch handle are mounted on a white marble panel, the 
oil switch itself being mounted on the back. A complete 
enclosure is made around all the live parts by means of 
sheet iron and expanded metal, and the whole forms a 
unit such as is found in use in many central stations and 
private plants. These units are very easy of extension in 
either direction and can be built up to form large boards 
without trouble. The instruments on the board are of the 
same type as above-mentioned, with the exception that 
the relavs are of the overload time limit tvpe, opening the 
oil switch by means of a separately excited coil as before. 
The oil switch itself is to the firm's standard construction 
for 3,000 volt circuits. The contacts have a wedge action 
ensuring perfect connection without over-heating. The 
length of break and amount of oil in the switch is such as 
ensures a complete rupture of the circuit even under the 
most severe conditions. This switch is also fitted with 
the same indicating device as on the remote panel. 

Low Tension Board.—This combines two functions. 
One of the panels is a standard tramway feeder panel for 
600 amp. circuits and carries a knife switch, large sector 
ammeter and circuit breaker with the time limit device. 
The other panel is of similar construction, and. controls 
the various pieces of apparatus on the stand. "There are 
three separate supplies on this board—single-phase A.C. 

220 volt D.C. 220 volt and D.C. 80 volt—the latter voltage 
being obtained by means of the motor generator on the 
stand. The general construction of the low-tension boards 
is of the firm’s standard practice, and the gear on inspection 
will be found to be very substantial and of high-class 
manufacture. 

In the sub-station which supplies current to the exhibi- 
tion, two boards have been loaned to control the current 
received from the Hammersmith Borough Council at 2,000 
volts two-phase, and also to distribute the three-phase 
current at 220 volt pressure to the exhibition. The high 
tension board is enclosed in the sub-station which visitors 
will find in the exhibition, and consists of three panels 
made of enamelled slate controlling respectivelv the supply 
from the Council and the cables to the step-down trans- 
formers. Each of the panels is fitted with a two-phase 
oil switch with two overload direct operated trip coils 
and the usual measuring Instruments. — The indicating 
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lamps are also fitted on all these switches in exactly the 
same manner as on the other exhibits. The switchgear 1s 
of the back of board type, and is completely enclosed to 
comply with the Home Office Regulations. The low- 
tension board is of the firm's standard construction for 
low pressures and contain two panels, one having mounted 
on it T.P. switch and fuse; ammeter and voltmeter for 
the supply and the other having six sets of switch fuses 

for six three-phase outgoing circuits. 

The firm are also showing a large number of smaili 
exhibits in the switchgear and junction box line, among 
which are the following :— 

An accumulator board specially designed to suit small 
installations and country houses where a small engine and 
battery is used to supply the lighting and power generally. 
These boards are built in standard sizes and cover all 
necessary requirements for this class of work. 

A complete line of the firm's switches and fuses for 
switchboard mounting 1s shown, and also their power type 
fuses specially designed for use on 600 volt circuits. These 
latter are of very substantial construction and have a long 
break which makes them certain of operation under the 
most severe conditions, whilst at the same time, the por- 
celam handle is sufficiently large that the operator can 
grasp it without fear of receiving a shock. This provision 
is further emphasised by the large flanges moulded on each 
end of the porcelain. 

A service box of the firm's standard iron and mica type 
is shown, in which the whole of the fittings are mounted 
on iron bars, insulated with mica, so as to give perfect 
insulation resistance when installed. In order to improve 
the insulation resistance of the box a large creeping surface 
is given hy means of porcelain insulators which are cemented 
on to the stems which carry the disconnection links, and 
the lower end of which dips into the compound with 
which the box is filled when erected. 

A straight through box suitable for colliery use is shown, 
this being of the mechanical type in which the whole of 
the connection can be made without the use of solder. 
The insulation of this box 1s of mica and porcelain and the 
whole construction is of a verv robust nature suitable for 
use in mines. 

A standard crane plug is shown, suitable for use on 
dock quays, jetties, etc., with the socket of which is com- 
bined a quick make-and-break switch and fuses. This is 
a very useful feature for this class of work, and the whole 
unit is of very substantial construction, such as would not 
be likely to get out of gear even under the most stringent 
conditions. 

Limiting RESISTANCES. 

The limiting resistances which Messrs. Johnson & 
Phillips, Ltd., show are of a somewhat novel construction, 
being specially made for use in connection where overhead 
transmission lines are protected from the effects of lightning 
by horn arrestors. The limiting resistance consists of three 
earthenware troughs filled with graphite powder, of known 
ohmic resistance, and these in turn are coupled up in series 
with the horn arrestors so that in the event of the latter 
arcing over, a definite current only is allowed to flow to 
earth. The construction of this graphite powder is such 
that when it has suffered severe momentary discharge, it 
immediately returns to its original condition and is ready 
for the next operation without delay. 

The firm are also showing an assortment of fuse and 
distribution boards which comply with the latest Home 
Office requirements for these goods, and in which the firm's 
standard bridge fuse is used. This fuse is of a neat design 
in which the operator is protected from the effects of 
shock bv substantial porcelain flanges, and should it happen 
that the fuse blows whilst being inserted, there is no risk 
that the fingers of the operator will be injured. 


Messrs. Ferranti, Ltd. 
Stands Nos. 102 and 113. 


Messrs. Ferranti, Ltd., of Hollinwood, Lancashire, and 
78, King-street, Manchester, show a representative selec- 
tion of the specialities for which they have established so 
great" a reputation. 
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PROTECTED FUSES. 

These fuses are designed to prevent the possibility of 
personal contact with live metal. All current-carrying 
pafts are completely surrounded by insulating material 
when the fuse-handle is in position. . The contacts are 
placed in non-conducting fire-proof boxes, open in front 
and provided with internal projection which guide the 
tongues into the contacts. The fuse-wire is contained in 
a handle composed of a fibre tube enclosing one of hard 
asbestos. Metal clips secure the tongues to the asbestos 
and the fibre tube is extended sufficiently to enclose the 
clips and cover the boxes containing the contacts. Two 
wide insulating flanges are mounted on the fibre tube, 
serving as hand guards and as guides between the boxes 
and the fuse-handle. Therefore these fuses are safelv and 
easily manipulated even in the dark, as the handle is 
guided between the boxes bv the flanges and the tongues 
are directed between the contacts by the internal projec- 
tions. The fuses are manufactured with back and front 
terminals, mounted and unmounted. The front terminal 
pattern is supplied complete with special cable sockets, 
which are included in the price. 


IRoNcLAD Fuses. | 

The Ironclad Fuse consists of the front terminal patter 
protected type fuses, totally enclosed in a substantial 
weather-tight cast-iron case, designed to facilitate the 
replacement of the fuses. The construction of the case 
follows closelv that of our well-known ironclad switch, and 
allows for the attachment of special adapters permitting 
almost any form of cable connection. An arrangement 
exists for locking the cover of the case to prevent inter- 
ference by unauthorized persons. The ironclad fuses and 
the Ferranti ironclad switch can be assembled to form 
one unit, the fuse cover being interlocked with the switch 
handle, so that it cannot be opened unless the switch is 
in the “ off" position. Ironclad fuses can be supplied in 
water-tight cases if required. 

COMPRESSION TYPE STARTER. 

Some five years ago, Messrs. Ferranti, Ltd., designed 
and put on the market a line of non-metallic motor starters 
in which the usual wire spirals were entirely eliminated, so 
that the troubles due to the short-circuiting and burning 
out of these parts were non-existent. The compression 
type starter is a development of the non-metallic type, 
and is a notable advance on designs accepted hitherto as 
good standard practice. The improvements consist of :—- 

(1) The use of a non-metallic totally-enclosed iron- 
clad resistance unit which is practically imperishable. 

(2) A reduction of the resistance gradually and con- 
continuously instead of by more or less considerable 
steps. 

(3) The elimination of the contact faceplate, contacts, 
and tappings to the variable resistance. 

(4) The use of only two contacts, one in the main 
circuit and one for short-circuiting the variable 
resistance. 

(5) The absence of slate or marble in all but the smaller 
sizes, and the use of moulded mica to the total ex- 
clusion of asbestos throughout the complete range. 

The resistance unit consists of graphite discs contained 
in a steel tube lined with a special refractory insulating 
material having exactly the same co-efficient of expansion 
as the tube itself; the whole is raised to a temperature 
far in excess of any that can occur in practice even under 
the heaviest overloads. The variation of the resistance is 
obtained by applying pressure to the column of discs. The 
tubes are carried on and insulated from substantial metal 
clamps, and they can be affixed or removed in a few 
minutes. In the full * On " position the resistance is short- 
circuited by a switch constructed on the same lines as a 
circuit breaker, provided with rubbing contacts, which are 
laminated in the larger sizes, fitted with sparking contacts, 
and magnetic blow-out. The main circuit 1s closed through 
a similar breaker mounted on the same arm as the short- 
circuiting switch, and both sets of contacts are readily 
accessible. This arm is operated by a simple system of 
link gear directly connected to the handle. 

These starters are made in semi-enclosed, totally en- 
closed, and totally enclosed ratchet motion patterns. A 
no-volt coil is an integral portion of the starter, and it 
permits the addition of an overload attachment. The 


overload setting may be varied from 100% overload to 
300% overload. 

All starters are enclosed in stout cast-iron cases; the 
semi-enclosed pattern has a slot in the cover for the handle, 
while the enclosed pattern has a hole through which a 
spindle passes. Attached to the spindle there is either a 
hand-wheel or lever. Slow motion is obtained by the 
addition of a ratchet gear to the enclosed pattern. The 
case of the totally enclosed pattern is weather-proof, and 
can be supplied water-tight if required. The standard case 
is fitted with a wood block drilled for separate cables, but 
the construction allows for the attachment of special 
adapters permitting almost anv form of cable connection, 
and prices will be submitted on receipt of full particulars. 
The starters are made for either light or heavy duty. The 
former are suitable for motors provided with a loose 
pulley and starting unloaded, the latter for motors starting 
against full load. Each starter is provided with a push- 
button, by which it may be tripped. The starter may also 
be tripped from a distance if suitable provision is made. 


66 LÀ 99 e LÀ e 
Quartzalite " Specialities. 
Stands Nos. 173 and 190. | 
So far as.the general public is concerned, much attention 
is likely to be focussed on the exhibits of the Bastian 
Electric Heating Syndicate, Ltd., of 91, 92, and 93, Palmer- 
ston House, London, E.C. There-can be no doubt that the 


'"QUARTZALITE'" HEATER. 


'" Quartzalite " cooking and heating devices have had a verv 
material influence in the popularization of electricitv in the 
household. The basic principle of these utensils is quartz, 
which is almost as transparent to heat as it is to light. 
It cannot be melted except in an electric furnace, and it 
has been maintained at a fierce red heat for a whole vear 
without undergoing any chemical or physical change. Even 
while red hot it can be plunged into cold water without 
cracking, and it possesses the further advantage of being 
insusceptible to expansion and contraction. The Bastian 
glowers are simply tubes of drawn quartz enclosing a 
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spiral of Nechrome wire, an allov of nickel and chromium, 
which brings the quartz tube to a rich red glow almost as 
soon as the current is switched on. As the quartz tube 
does not wear out, and cannot be broken unless a good 
deal of deliberate violence 1s used, the cost of maintenance 
is very low, the wire spiral being very inexpensively re- 
placed when necessary. The apparatus made is for all the 
usual pressures between 100 and 250 volts, but any voltage 
can be supplied to order, and the system is applicable 
to continuous or alternating current of any phase. 
Turning first to the cooking appliances, a very cheap 
but effective type of oven is shown which is listed at the 
notably low price of 18s. This is intended for use in com- 
bination with the No. 1 Hot-plate, listed at £4 4s. The 
oven will cook anvthing up to a 6 lbs. joint, and as it onlv 
weighs 9 lbs. can easily be lifted off the hot-plate, which 
can then be used for frving, stewing, and anv other desired 
purpose. A larger type of oven adapts itself to any roasting 
or baking operation. A new type is also shown in which 
an oven on a metal base 1s adapted for the use of insertion 
heaters. In this case the hot-plate is done away with and 
the whole apparatus is self-contained. In both types any 
desired degree of heat can be attained, the consumption 
varying from 750 to 3,000 units per hour. 
| Kettles, saucepans, and boilers are also shown for use 
with the “ Quartzalite " insertion heater, which consists 
simply of a small tray of glowers which is inserted in a 
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HALL TYPE OF HEATER. 


groove or slot in the base of the utensil. An ingenious 
type of boiler is also shown in which the supply of current 
is automatically cut off when boiling point is reached and 
similarly restored when the temperature falls below that 
degree. 

The Bastian heaters are shown in various patterns, from 
the “rat trap” style, measuring about fifteen inches by 
nine and listed at £1 10s., up to one consuming three 
kilowatts. The standard heater frame is also exhibited. 
This frame is made in aluminium and is adapted for fitting 
into cases or stoves of anv desired design and for any 
purpose. v 

Heaters are also shown similar to those that have been 
installed in the royal quarters of the s.s. “ Medina," in 
which their Majesties the King and Queen will proceed to 
India in November. 

A new development is the ** Exchange type” heater 
which is designed to take the place of the ordinarv heater 
lamps in electric radiators, and can be fitted into the ex- 
isting lampholders. These heaters are listed at 7s. 6d. 
complete. 

None of these specialities, it should be mentioned, will 
be on sale at the stand, but they can be obtained trom any 
of the Bastian Syndicate's wholesale agents, such as Messrs. 
Drake & Gorham, Ltd., Messrs. Berry, Skinner & Companv, 
the London Electrical Trading Company, Ltd., etc. 
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The British Thomson-Houston 
Co., Ltd. 


Stands Nos. 124 and 135. 


The exhibit of the British Thomson-Houston Co., Ltd., 
electrical engineers and manufacturers (head office and 
works. Rugby, London office, 83, Cannon-street, E.C.), 
consists of a number of their well known electrical appli- 
ances manufactured at their Rugby works. 


Mazpa Drawn WIRE Lamps. 

The chief and most comprehensive exhibit is of their 
well known Mazda Lamps. A complete range of these 
lamps from 6 to 600 watts is shown which covers the entire 
field of interior and exterior lighting. Of- Paramount 
interest is the exhibit of the new Mazda drawn wire lamp. 
This Jamp has a filament of exceptional strength and 
durability, and will well reward a close inspection. 

For these lamps the special 
advantages set forth that the dien 
wire filament lamp is many times 
stronger than tbe ordinary pressed 
filament lamp at any time during 
its life, the filament of drawn wire 
Mazda lamps is in one piece and is 
not subject to the variations in 
size, resulting in the consequent 
shortening of life which occurs with 
the ordinary pressed filament com- 
posed of four or five loops in series ; 
the Mazda drawn wire fame have 
no weak lengths becausethe filament 
is uniform and continuous. They 
are therefore more dependable. The 
loop ends of the drawn wire fila- 
ments are wide and well rounded, 
eliminating the tendency to inter- 
lock and short circuit, which occurs 
with the ordinary pressed filaments 
with their narrow and pointed 
ends. Early failures are much less 
frequent with drawn wire lamps 
than with pressed filament lamps. The drawn wire greatly 
reduces the risk of breakage in shipment or bandling at 
time of installation. The new drawn wire lamps in general 
are more reliable in all sizes than the ordinary pressed 
filament lamps, moreover, all Mazda lamps are rated by the 
British Parliamentary Standard Candle, instead of by the 
Hefner the lower standard used in the rating of Continental 
lamps. ‘Thus, a lamp rated as one watt per candle by 
the German or Hefner standard, will, according to 
the British standard used with Mazdas, actually con- 
sume l'll watts per candle. But as a matter of 
fact such ratings by. continental manufactures are 
not realised in practice and are merely claims. While 
the actual candle power and total watts of the Mazda 
lamp may vary somewhat in individual lamps from the 
rated values, yet this method of testing ensures more closely 
than any other method that lamps are burning at a uniform 
brilliancy and temperature strain, thus ensuring not only 
eminently satisfactory illumination but the maximum of 


life. 


REFLECTORS. 

In addition to their standard lamps there are shown 
lamps for railway trains, tramcars, steamships, motor cars, 
electric signs and radiators,: also a complete line of 
B.T.H. Edison and Gem lamps. - The company have a 
special engineering organisation for laying out and planning 
schemes for every class of commercial and industrial 
lighting and which is at the service of the company's clients 
free of charge. In this department is shown a range of 
* Holophane " glass and * Mazdalux ” metal reflectors, 
with which, in connection with Mazda lamps, the most 
satisfactory lighting results have been secured. The 
flashing sign at the exit of the exhibition is 32ft. long by 
3 ft. 6 ins. high and is composed of nearly 3,000 Mazda 
lamps and by means of a “ flasher " at ten second intervals, 
no less than seven different changes of wording are shown. 


MOTORS. 


Motors, instruments, heating anc 


devices, 
s 


| cooking 
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rheostats, regulators, etc., are shown inoperative . automatic 
contractor switches are shown in operation. 

The motors include two phase and three phase stationary 
motors, continuous current motors and small motors for 
sewing machines, etc. The type here illustrated is one of the 
Form K Induction Motors. This type has a squirrel cage 


rotor, in which the conductors, consisting of straight copper 
bars, are laid in the slots in the laminated core, and joined 
at the ends by short circuiting rings. This form of induc- 
tion motor can be started by simply closing the primary 
switch. The motor will then carry its load up to speed. but 
with a comparatively large initial rush of current. This 
method of starting is not always suitable, as the starting 
current taken is liable to disturb the voltage regulation 
of the system. It therefore becomes necessary to employ 
means for cutting down the current at starting. For this 
purpose, a special switch for changing connections in the 
motor winding can be supplied. With the larger motors, a 
compensator with multiple taps is used, which can be 
adjusted for different values of current and torque. When 
the motor has attained its speed, the starting switch is 
thrown into the running position, thereby disconnecting 
the compensator windings entirely so that the motor takes 
its current directly from the lines at full potential. With 
either of these arrangements the torque 1s reduced as the 
square of reduction in voltage, and therefore this method of 
starting can only be used where comparatively small start- 
ing torque is required or where the conditions of the system 
are such as to allow a considerable starting current. The 
advantages of the Form K motors include simplicity in 
the rotor construcüon, the absence of moving contacts, 


which makes this type absolutely sparkless, and therefore. 


specially suited for use in mines or mills, where dangers 
from explosive mixtures or gases exist, slightly higher 
efficiency, power factor and overload capacity. 
Domestic APPLIANCES. 
In this section of the B.T.H. Exhibit will be found a 
variety of electrically operated domestic utensils. Of these 
we illustrate two—one of the “ Calorite " electric kettles 
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and one of the “ Calorite " electric flatirons. The kettle 
is made of solid copper, highly polished and finished, and 
the interior is tinned to prevent corrosion. The handle 
is heat-insulated, so that it can be handled at any time 
without discomfort. The nominal capacity is two pints 
the actual capacity is 2} pints and the rating is 500 watts. 
This kettle will boil two measured pints of water at 60°F. 
in 174 minutes at the voltage stamped on the nameplate. 
A special feature is the heating element. This consists of 
Calorite wire wound on a mica former enclosed between 
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two cast-iron plates and insulated by mica discs. Calorite 
melts at 2,800°F., so that the heating element is thermally 
indestructible under service conditions. Should the kettle 
be accidentally left on circuit when in a practically drv 
condition, the heating element will not be affected, but 
the bottom of the kettle is liable to be burned. The heating 
element is removable aud can be readily replaced bv the 
user should it be desired to use the kettle on a circuit of 
different voltage. 

In the flatiron the heating unit is also of Calorite metal, 
which is capable of withstanding oxidation to a point 
several hundred degrces higher than any meta] previously 
used in heating devices, and has twice the resistance of 
nickel silver. The special advantages claimed for the 


B.T.H. leaf unit flatiron are attractive finish, high efficiency 
thermal indestructibilitv and interchangeability of parts 
The high degree of efficiency is secured by two special 
features in the design, namely, a heat-ingulating jacket 
over the top and close thermal contact between the heating 
unit and the sole of the iron. Moreover, the heat is supplied 
when it is most needed, namely, at the point, heel and 
sides. These irons are made in various weights from 3 Ib. 
to 18 Ib. 
METERS. 


There is also shown a complete line of mercury meters 
(house service type, also portable and switchboard type), 
as well as prepayment meters and watt-hour meters (house 
service, also portable and switchboard type for A.C. 
circuits) are shown. Among the house service meters 1s : 
the B.T.H. high torque A.C. wattmeter, single-phase, 
which has specially manufactured to meet the demand for 
a cheap A.C. meter which will fulfil the conditions laid 
down by the British Engineering Standards Committee. 
This new tvpe of induction watt-hour meter embraces 
some novel features. The torque bears a very high ratio to 
the product of the weight of the moving element and tlie 
watt loss, thus ensuring very high efficiency. The house- 
service tvpe consists essentially of four parts—a potential 
element, a current element and an aluminium disc free to 
rotate between the poles of a permanent magnet. The 
potential element consists of .a core, made up of single 
rectangular shaped iron punchings, one side of which is 
lengthened and separated from the main part of the punch- 
ings by a small gap. The long limb of the core carries a 
fine wire coil which is connected across the lines. The iron, 
therefore, forms practically a closed magnetic circuit, and 
owing to the small gap there is a slight leakage from the 
free pole. This core is fixed to the cast iron base of the 
meter in such a way that the plane of the punchings 1s 
at right angles to the back of the meter base, the surface 
of the pole being then parallel to the top surface of the 
disc. The core of the current element is made from U 
shaped punchings, the legs of which are wound, the two 
windings being coupled in series and connected in the line 
circuit. This core, together with its windings is arranged 
below the disc in such a way that the potential pole is 
symmetrical with respect to the two poles of the current 
element, the plane of the punchings of this element being 
at right angles to the plane of the punchings of the potential 
element. The moving element, magnet and dial are fixed 
to a cast-iron frame which is secured by means of three 
screws to pillars projecting out from the base of the meter, 
so that by simplv removing this frame, access can be readily 
had to the windings of the meter without disturbing any 
of the working parts, or even altering the calibration. The 
cover is made of sheet'aluminium of neat design, and twe 
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windows are provided, one for observing the indication of 
the dial and the other for observing the rotation of the 
disc. 

STARTING RHEOSTATS, SWITCHGEAR, ETC. 

The rheostats shown comprise a variety of A.C. motor- 
starting rheostats and compensators, continuous-current 
motor-starting rheostats, tramcar rheostats and field 
rheostats. 

The switchgear consists of motor-starter panels for both 
A.C, and continuous-current motors, oil switches, and 
porcelain handle fuses. 

There are also shown a Tirrill regulator for regulating 
the voltage generated within 1 per cent.; current, poten- 
tial, and static transformers; intensified arc lamps; 
lightning arresters, carbon break circuit breakers, and 
rheostatic controllers and resistances for both A.C. and 
continuous-current circuits, also fan motors and continuous- 
current generators, altogether making a most comprehen- 
sive exhibition of electrical apparatus. 


Simplex Conduits, Ltd. 


Stands Nos. 148 and 163. 


The exhibit of Messrs. Simplex Conduits, Ltd., occupies 
a position in one of the main avenues and has a frontage of 
40 ft. with two gangwavs. The exhibit is comprehensive 
of the many lines of electric lighting and power supplies 
now manufactured and handled by the company, in addi- 
tion to their well-known system of steel conduits. Their 
system of wiring is very well represented, and we notice 
since the last exhibition took place, some five years ago, 
that numerous as were the number of labour-saving acces- 
sories at that time available for use with the system, these 
have been increased by a large variety of new patterns 
and improvements as have been dictated by practical 
requirements or which have been evolved from extended 
experience. 

The Simplex Flexible System has been introduced to 
provide a cheap means of wiring for artisan's dwellings, 
small flats, and so on. The whole cf the system consists 
of three component parts, the wire armoured or flame- 
proof twin wire, the brass “ grip " nipple for the universal 
box, and the universal receptacle box. The illustrations 


show samples of these accessories and illustrate the manner 
in which the armoured wire is connected to the box so as 
to maintain electrical and mechanical continuity with the 
armouring. The method of using the “ grip " nipple is 
very much similar to fixing the cord grip of an ordinary 
lampholder; the flexible is cut completely through and 
the covering can then be worked back so as to allow enough 
of the bared taped conductor to pass through the nipple 
and into the box to carrv out whatever connections arc 
necessary to the interior or accessory. The wire so bared 
should be inserted in the nipple so that it buts up against 
the internal shoulder of the nipple provided after interior 
connections inside the box are completed. "The screwed 
cap of the nipple is screwed home, which causes it to grip the 
metallic covering of the wire, forming a firm junction. 
The range of porcelain interiors supplied for use in con- 
nection with the Simplex steel conduit system are also 
suitable for the flexible wiring work and fit inside the 
universal junction boxes. This latter box is obtainable 
with cast-iron cover with an insulating disc to take anv 
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kind of accessory, and it has four bosses which are tapped 
to take the brass nipple referred to. The boxes can be sent 
out with all four bosses so tapped but the aperture filled 
with a blank; in this way any one box is suitable for 
use as a one, two, three, or four-way box. 

The Simplex Company have also put on the market a 
lead-covered system which is employed on the same lines 
and designed on the same principle of grip nipples, with 
the exception that for use with this system they are all 
cast brass. This system forms a cheap and flexible water- 
tight installation such as is required for marine, factory, 
and mill installations, for outside work, or where there is 
risk of damage through moisture or chemical fumes. The 
construction of the grip nipples is such that it is not only 
an easy and quick matter to make a joint, but the joint 
when once made ensures lasting electrical continuity. 


The Simplex Company make a speciality of distribution 
boards for electric lighting and power work, and have 
standardised a very complete range which is manufactured 
throughout at their Garrison-lane Works. In the ordinary 
sub-distribution boards are included numerous patterns, 
from wood cases with china fuse carriers mounted on 
battens, to heavy cast ironclad boards, constructed so that 
they are watertight, having patent blotter fuses for the 
Simplex cartridge fuse mounted on slate bases. At the 
companys stand several patterns may be seen actually 
installed, being used for controlling the various power and 
lighting circuits on the stand. Noticeable are two main 
double-pole switch and fuse boards controlling the heating 
and cooking sets. The Simplex Company are also in a 
a favourable position to carry out special work to consulting 
engineers’ specifications and designs. 

As a sub-branch of their switchboard department, the 
Simplex Company are developing the manufacture of fuse 
wire and have for this purpose installed a very up-to-date 
lead press which exerts a total pressure of 400 tons, they are, 
therefore, one of the few actual manufacturers of this 
material. They have carried out a considerable number 
of experiments in connection with the phenomena of tin. 
lead, and copper fuses as ordinarily used for protecting 
electric light circuits ; the result has been in the production 
of ** Bi-metal" fuse wire (Hope's patent). This fuse wire 
overcomes all the difficulties associated with ordinary alloy 
or copper fuses, and possesses the one qualification which 
has hitherto been lacking in these tvpes, viz., that it 
possesses a definite time factor. This renders the “ Bi- 
metal `° fuse wire essentially suitable for the protection of 
motor and arc lamp circuits ; in fact, it fulfils practically all 
the functions of a circuit. breaker with, of course, con- 
siderable saving. It retails at 5s. 6d. per lb.. and is made 
in all sizes from 25 ai. peres upwards; at the same time 
the carrying capacity is more than double that of the 
ordinary alloy fuse gauge for gauge. It consists of a copper 
strand surrounded by an alloy. Amongst other advantages 
which it possesses may be mentioned that it will carry its 
rated full load of current indefinitely but will fuse with 
an increase of 10 per cent. in a comparatively short period. 
For verv short periods it will carry up to six times ita full 
load of current, which makes it particularly useful for 
controlling motor circuits on which there are heavy starting 
currents. It is unaffected bv vibration and possesses 
absolute freedom from oxidisation ; it is well known that 
in this latter case that a large proportion-of the fuses which 
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blow do so entirely owing to depreciation. Its construction 
is such that the fuse clearly indicates before actually giving 
way due to the melting of the alloy covering of the copper 
strand, which takes place some seconds before the actual 
disruption of the fuse. Arrangements have been made at 
the company’s exhibit for testing this fuse wire and demon- 
strations will be given to anyone interested. 


The electric heating department is well represented by 


, a dozen typical:examples of the company’s manufactures : 
' these comprise both radiators and convectors. The radia- 
' tors shown are mostly of the cheaper type, calculated to 
. suit the middle-class pocket. For example, there is a very 


goód pattern of four-lamp radiator retailed for £2, inclusive 
of lamps and switches and wired to two screw terminals. 
The company equally well manufacture the more expensive 
types of radiators in which it is desired to obtain a highly 
ornamental case, and some very fine examples of metal 
work are to be seen. The convector type of heater is shown 
in à very much similar range, the cheapest type retailing 
for 37s. 6d., up to an Adam heater in gilt brass with chased 
ornaments at £11 10s. The elements employed in the con- 
vector are easily replaceable. In all cases, with the excep- 
tion of the one cheap pattern mentioned, they are illumin- 
ated by red lamps, giving them the necessary cheerfu 
appearance. : 


The Linolite Company. 
Stand No. 143. 


The Linolite Company, of 25, Victoria-street, West- 
minster, are showing the most recent improvements in 
* Tubolite," their patented system of electric lighting, 
and its numerous applications. ‘‘ Tubolite " is a system 
of electric lighting in which the ordinary bulb lamp is 
replaced by a tubular lamp forming an element of a tube 
of light and backed by a highly polished aluminium re- 
flector which largely increases the percentage of useful 
light from a lamp of given candle power. 

The economy of “ Tubolite," which has always been one 
of its characteristics, has now been largely increased by 
the introduction of metal filament ‘‘ Tubolite" lamps, 
which are made for 25 and 100 to 125 volts, and are run 
in series on lighter voltages. On account of the special 
design of the reflector, the consumption of energy by metal 
filament ** Tubolite " is less than one watt per candle power 
of useful light, and without taking into account the extra 
efficiency due to the reflector, the use of ** Tubolite " metal 
filament lamps (including the cost of replacements) will 
effect à saving over carbon filament lamps in 430 hours 
with energy at 5d. per B.T.U. 

Over 25 miles of “ Tubolite "have been sold and the 
system is installed in town and country houses, churches, 
theatres, public institutions, shops and other buildings. 
** Tubolite " is especially suitable for shop window lighting 
as the light can be directed where it is most required and 
there 1s no waste of light in the direction of the street. As 
the fitting does not project, the whole of the window space 
is available for the display of goods and an observer in 
the street is not repelled by a glare of light. 
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In its application to dwellings the most effectual method 
of using ** Tubolite " is that of directing the light inwards 
from a cornice towards a white ceiling, thus flooding the 
room with a clear yet gentle and well-diffused light emanat- 
ing from an invisible source. A very pleasing effect is 
produced in this manner, and in most cases the cost of 
current is less than it would be for direct lighting by other 
svstems. 


LINOLITE DESK STANDARD. 


For use in the office or study, ** Tubolite" table lamps 
are made in several patterns to suit varying requirements. 
These table and desk stands are made in bronzed or bright 
lacquered brass fitted with a length of ** Tubolite," and are 
capable of adjustment to suit the needs of the moment. 
A similar fitting can be supplied to fit on a reading desk 
in a pulpit or lecture room. The list prices of “ Tubolite ” 
include the complete fitting, ready wired, and with English 
lamps, and that the pattern which is most used weighs 
only 6 oz. per foot. 


a 


Major & Company, Ltd. 
Stand No. 142. 


Messrs. Major & Company, Ltd., of Sculcoates, Hull 
who are so well known in the electrical trade for their 
insulating varnishes and compounds, have a very attractive 
exhibit. In addition to a full range of their varnishes, etc., 
a high-tension testing set has been erected, where demon- 
strations are from time to time given. A chat with their 
representatives on the stand will be of interest to all who 
have to tackle insulating problems, and in this connection 
we may say an attractive booklet, with illustrations, des- 
criptive of the manufacture of insulating varnish, is being 
giving away. 

To give prospective users an opportunity of testing their 
product, advantage may be taken of a special trial offer. 
This important question has been attacked from a scientific 
basis, and the varnish is submitted to an extremely 
rigorous series of tests before being sent out. The firm 
also manufacture manv allied speciahties of pertinent 
interest to the industry, such as acid proof enamel. mica 
building varnishes, core plate varnishes, finishing varnishes, 


black japans, tinting varnishes, etc., and practical demon- 


strations of their efficiency may be seen. A point of further 
interest is that the stand is treated with Majors’ Solignum, 
the well-known wood preservative. 


(To be continued.) 
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pP REEL —Ó———— 


A Revolutionary Departure in Fluid Propulsion. 


FRoM OUR NEW YORK CORRESPONDENT. 


Details are now available through the courtesy 
of the “ Electrical Review and Western Electrician," 
of Chicago, of Dr. Nikola Tesla's new and wonderful 
discovery in regard to fluid propulsion. In the 
address which Dr. Tesla read at the meeting of the 
National Electric Light Association at New York, 
in the early summer of the present vear, he outlined 
the principles of his invention, the fruit of many 
years of research and experiment, and his announce- 
ment created a pronounced excitement in the world 
of engineering science. It also evoked a certain 
amount of scepticism which the enterprise of the 
* Electrical Review and Western Electrician," in 
now giving to the world Dr. Tesla's detailed des- 
cription of his discovery, should cffectually dis- 
sipate. 


FIQ. 1. 


Dr. Tesla thus describes his new turbine : 


In the practical application of mechanical power based 
on the use of a fluid as vehicle of energy it has been demon- 
strated that, in order to attain the highest economy, the 
changes in velocity and direction of movement of the fluid 
should be as gradual as possible. Jn the present forms of 
` such apparatus more or less sudden changes, shocks and 
vibrations are unavoidable. Besides, the employment of 
the usual devices for imparting to, or deriving energy 
from a fluid, as pistons, paddles, vanes and blades, neces- 
sarily introduces numerous defects and limitations and 
adds to the complication cost of production and main- 
tenance of the machine. 

The purpose of the invention is to overcome these 
deficiencies and to effect the transmission and trans- 
formation of mechanical energy through the agency of 
fluids in a more perfect manner, and by means simpler 
and more economical than those heretofore employed. 

This is accomplished by causing the propelled or pro- 
pelling fluid to move in natural paths or stream lines of 
least resistance, free from constraint and disturbance such 
as occasioned by vanes or kindred devices, and to change 
its velocity and direction of movement by imperceptible 
degrees, thus avoiding the losses due to sudden variations 
while the fluid is receiving or imparting energy. 

It is well known that a fluid possesses among others, 
two salient properties ; adhesion and viscosity. Owing to 
these a body propelled through such a medium encounters 
a peculiar impediment known as “ lateral,” or “skin 
resistance," which is two fold: one arising from the shock 
of the fluid against the asperities of the solid substance, 


the other from internal forces opposing molecular separa- 
tion. As an inevitable consequence a certain amount of 
the fluid is dragged along by the moving body. Conversely, 
if the bodv be placed in a fluid in motion, for the same 
reasons, it is impelled in the direction of movement. The 
accompanying drawings illustrate operative and efficient 
embodiments of the idea. 

Fig. 1 is a partial end view, and Fig. 2 a vertical cross- 
section of a pump or compressor. while Figs. 3 and 4 repre- 
sent, respectively, in corresponding views, a rotary engine 
or turbine, both machines being constructed and adapted 
to be operated in accordance with the invention. 

Figs. 1 and 2 show a runner composed of a plurality of 
flat rigid discs 1 of a suitable diameter, keyed to a shaft 2 
and held in position by a threaded nut 3, a shoulder 4 and 
washers 5 of the requisite thickness. Each disc has a 
number of central openings 6. the solid portions between 
which form spokes 7 preferably curved, as shown, for the 
purpose of reducing the loss of energy due to the impact 


of the fluid. 


This runner is mounted in a two-part volute casing 8 
having stuffing boxes 9 and inlets 10 leading to its central 
portion. In addition a gradually widening and rounding 
outlet 11 is provided formed with a flange for connection 
to a pipe as usual. The casing 8 rests upon a base 12 shown 
only in part and supporting the bearings for the shaft 2, 
which, being of ordinary construction, are omitted from 
the drawings. 

An understanding of the principle embodied in this 
apparatus will be gained from the following description of 
its mode of operation. 

Power being applied to the shaft and the runner set in 
rotation in the direction of the solid arrow, the fluid, bv 
reason of its properties of adherence and viscosity, upon 
entering through the inlets 10 and coming in contact with 
the discs 1 is taken hold of by the same and subjected to 
two forces, one acting tangentially in the direction of 
rotation, and the other radially outward.. The combined 
effect of these tangential and centrifugal forces is to propel 
the fluid with continuously increasing velocity in a spiral 
path until it reaches the outlet 11 from which it is ejected. 
This spiral movement, free and undisturbed and essen- 
tially dependent on these properties of the fluid, permit- 
ting it to adjust itself to natural paths or stream lines 
and to change its velocity and direction by insensible 
degrees, is characteristic of this method of propulsion and 
advantageous in its application. 

While traversing the chamber inclosing the runner, the 
particles of the fluid may complete one or more turns, or 
but a part of one turn. In any given ease their path can 
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be closely calculated and graphically represented, but 
fairly accurate estimates of turns can be obtained simply 
by determining the number of revolutions required to renew 
the fluid passing through the chamber and multiplying it 
by the ratio between the mean speed of the fluid and that 
of the discs. | | | 

It has been found that the quantity of fluid propelled in 
this manner is, other conditions being equal, approximately 

roportionate to the active surface of the runner and to 
its effective speed. For this reason, the performance of such 
machines augments at an exceedingly high rate with the 
increase of their size and speed of revolution. 

Such a pump can be made without openings and spokes 
in the runner, as by using one or more solid discs, each in 
its own casing, in which form the machine will be eminently 
adapted for sewage, dredging and the like, when the water 
is charged with foreign bodies and spokes or vanes are 
especially objectionable. ^ Another . ication of this 
principle thoroughly practicable and efficient, is the 
utilisation of machines such as described for the com- 
pression or rarefaction of air, or gases in general. When 
irrespective of the character of the fluid, considerable 
pressures are desired, staging or compounding may be 
resorted to in the usual way, the individual runners being. 
preferablv, mounted on the same shaft. It should be added 
that the same end may be attained with one single runner 
by suitable deflection of the fluid through rotative or 
stationary passages. | 
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The principles underlving the invention are capable of 
embodiment also in that field of mechanical engineering 
which is concerned in the use of fluids as motive agents. 
In other words, the operation described is reversible, for 
if water or air under pressure be admitted to the opening 
11 the runner is set in rotation in the direction of the dotted 
arrow by reason of the peculiar properties of the fluid 
which, travelling in a spiral path and with continuously 
diminishing velocity, reaches the orifices 6 and 10 through 
which it is discharged. If the runner be allowed to turn 
freelv, in nearly frictionless bearings, its rim will attain 
a speed closely approximating the maximum of that of 
the fluid in the volute channel and the spiral path of the 
particles will be comparatively long, consisting of many 
almost circular turns. If the load is put on and the runner 
slowed down, the inotion of the fluid 15 retarded, the turns 
are reduced, and the path is shortened. 

Within certain limits, and other conditions being the 
same, the torque is directlv proportional to the square of 
the velocity of the fluid relatively to the runner and to the 
effective area of the discs and, inversely, to the distance 
separating them. The machine will, generally, perform 
its maximum work when the effective speed of the runner 
is one-half of that of the fluid. But to attain the highest 
economy the relative speed or slip, for any given per- 
formance, should be as small as possible. This condition 
may be to any desired degree approximated by increasing 
the active area and reducing the space between the discs. 

When apparatus of the kind described is employed for 
the transmission of power, certain departures from simi- 
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larity between transmitter and receiver may be necessary 


for securing the best results. It is evident that, when 
transmitting power from one shaft to another by such 
machines, any desired ratio between the speeds of rotation 
may be obtained by proper selection of the diameters of 
the discs, or by suitably staging the transmitter, the re- 
ceiver, or both. But it may be pointed out that in one 
respect, at least, the two machines are essentially different. 
In the pump, the radial or static pressure, due to centri- 
fugal force, is added to the tangential or dynamic, thus 
increasing the effective head and assisting in the expulsion 
of the fluid. In tlie motor, on the contrary, the first named 
pressure, being opposed to that of supply, reduces the 
effective head and the velocity of radial flow towards the 
centre. Again, in the propelled machine a great torque is 
always desirable, this calling for an increased number of 
discs and smaller distance of separation, while in the 
propelling machine, for numerous economic reasons, the 
rotary effort should be the smallest and the speed the 
greatest practicable. Many other considerations, which 
will naturally suggest themselves, may affect the design 
and construction, but the preceding is thought to contain 
all necessary information in this regard. 

The greatest value of this invention will be found in its 
use for the thermodynamic conversion of energy. Reference 
is now made to Figs. 3 and 4, illustrative of the manner 
in which it is, or mav be, so applied. 

As in the previous figures a runner is provided made up 
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of discs 13 with openings 14 and spokes 15 which, in this 
case, may be straight. The discs are keved to and held 
in position on a shaft 16, mounted to turn freely in suitable 
bearings, not shown, and are separated by washers 17 
conforming in shape with the spokes and firmly united 
thereto by rivets 18. For the sake of clearness but a few 
discs, with comparatively wide intervening spaces, are 
indicated. 

The runner is mounted in a casing comprising two end- 
castings 19 with outlets 20 and stuffing boxes 21, and a 
central ring 22, which is bored out to a circle of a diameter 
slightly larger than that of the discs. and has flanged ex- 
tensions 23 and inlets 24 into which finished ports. or 
nozzles 25 are inserted. Circular grooves 26 and labyrinth 
packings 27 are provided on the sides of the runner. Supply 
pipes 28, with valves 29, are connected to the flanged 
extensions of the central ring, one of the valves being 
normally closed. Steam or gas under pressure being al- 
lowed to pass through the valve at the side of the solid 
arrow, the runner 1s set in rotation in clockwise direction. 
In order to bring out a distinctive feature assume, in the 
first place, that the motive medium is admitted to the 
disc chamber through a port, that is. a channel which it 
traverses with nearly uniform velocity. In this case, the 
machine will operate as a rotary engine, the fluid con- 
tinuously expanding on its tortuous path to the central 
outlet. The expansion takes place chiefly along the spiral 
path, for the spread inward 1s opposed by the centrifugal 
force due to the velocity of whirl and by the great re- 
sistance to radial exhaust. It is to be observed that, the 
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resistance to the passage of the fluid between the plates is 
approximately proportional to the square of the relative 
speed, which is maximum in the direction towards the 
centre and equal to the full tangential velocity of the fluid. 
The path of least resistance, necessarily taken in obedience 
to a universal law of motion, is virtually, also that of least 
relative velocity, 

Next, assume that the fluid is admitted to the disc 
chamber not through a port, but a diverging nozzle, a 
device converting, wholly or in part, the expansive energv 
into velocity-energv. The machine will then work rather 
like a turbine, absorbing the energy of kinetic momentum 
of the particles as they whirl, with continuously decreasing 
speed, to the exhaust. When the expansion in the nozzle 
is coinplete, or nearly so, the fluid pressure in the peri- 
pheral clearance space is small ; as the nozzle is made less 
divergent and its section enlarged, the pressure rises, 
finally approximating that of the supply. But the transition 
from purely impulsive to expansive action may not be 
continuous throughout, on account of critical states and 
conditions, and comparatively great variations of pressure 
may be caused by small changes of nozzle velocity. 

A very desirable feature, characteristic of machines 
constructed and operated in accordance with this invention, 
is their capability of reversal of rotation. Fig. 3, while 
illustrative of a special case, may be regarded as typical 
in this respect. If the right hand valve be shut off and the 
fluid supplied through the second pipe, the runner is 
rotated in the direction of the dotted arrow, the operation, 
and also the performance, remaining the same as before, 
the central ring being bored to a circle with this purpose 
in view. The same result may be obtained in many other 
ways by specially. designed valves, ports or nozzles for 
reversing the flow, the description of which is omitted 
here in the interest of simplicitv and clearness. 

Still another valuable and probably unique quality of 
such motors or prime movers may be described. By proper 
construction and observance of working conditions the 
centrifugal pressure, opposing the passage of the fluid, 
may, as already indicated, be made nearly equal to the 
pressure of supply when the machine is running idle. If 
the inlet section be large, small changes in the speed of 
revolution will produce great differences of flow which are 
further enhanced by the concomitant variations in the 
length of the spiral path. A self-regulating machine is 
thus obtained bearing a striking resemblance to a direct- 
current electric motor in this "respect, that, with great 
differences of impressed pressure in a wide open channel, 
the flow of the fluid through the same is prevented by 
virtue of rotation. Since the centrifugal head increases as 
the square of the revolutions, or even more rapidlv, and 
with modern high-grade steel great peripheral velocities 
are practicable, it is possible to attain that condition in a 
single-stage machine, more readily if the runner be of large 
diameter. Obviously this problem is facilitated by com- 
pounding. Now irrespective of its bearing on economy, 
this tendency which is, to a degree, common to motors of 
the above description, is of special advantage in the opera- 
tion of large units, as it affords a safeguard against running 
away and destruction. Besides these, such a prime mover 
possesses other advantages, both constructive and opera- 
tive. It is simple, light and compact, subject to but little 
wear, cheap and exceptionally easy to manufacture as 
small clearances and accurate milling work are not essential 
to good performance. In operation it is reliable, there 
being no valves, sliding contacts or troublesome vanes. It 
is almost free of windage, largely independent of nozzle 
efficiency and suitable for high as well as for low fluid 
velocities and speeds of revolution. The principles of con- 
struction and operation are capable of embodiment in 
machines of the most widely different forms, and adapted 
for the greatest variety of purposes. 


The new comic opera, “ Bonita," which is to be pro- 
duced on Saturday next, at the Queen's Theatre, Shaftes- 
bury-avenue, will be rendered specially attractive on 
eccount of its brilliant lighting effects. For this purpose, 
the new patent “ Corona " metal filament lamp has been 
selected and the tender of the Corona Lampworks, Ltd., 
Ascham-street, St. Pancras, N.W., has been accepted. 
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All communications intended for the Editor should be addressed 
“ THE EDITOR, 149, Fleet Street, London, E.C.’’ Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by cor respondents. 


ELECTRICAL MEASUREMENTS. 
To the Editor of the ELECTRICAL ENGINEER. 
Sir.—My name has been attached to the Report of the 
British Association Committee on Practical Standards for 
Electrical Measurements. This is unauthorised, and is 
doubtless the result of a mistake, but it compels me to 
state that I withdrew from the Committee in July, 1910, 
because I strongly disagreed with some of their resolutions, 
and with the mode in which their business was conducted. 
Yours faithfully, 


Correspondence. 


A. P. Trorrer. 


Mr. C. W. Webster, A.I.E.E., of Bradford, the sole repre- 
sentative in the United. Kingdom and Colonies for Com- 
pania Fabril de Carbones Eléctricos, of Barcelona, has re- 
ceived instructions from Messrs. Me llwraith, McEacharn and 
Company, Ltd., of London, to supply the Melbourne City 
Council with a very large quantity of flame carbons, ap- 
proximating 700,000 ft. The Compania Fabril de Carbones 
Eléctricos has recently received contracts and orders 
to supply Beacon Flame Carbons to many leading Cor- 
porations in this country, including Sheflield, Leeds, 
Halifax, Wallasey, Coventry, Sunder! S ete. 


Digitized by oogle 
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TOIT. 


The Fries Breathing Machine. 


Recovery from Electric Shock. 


Mr. C. M. Holmquist, the well-known medical 
electrician, who introduced the new Fries’ Life Saving 
Apparatus into this country, discussed the machine 
with a representative of the ELECTRICAL ENGINEER 
this week. 

“ A few weeks ago when I was in Stockholm," he 
said, “ I first heard of Dr. Fries’ invention. Having 
finished my business, I was actually on my way 
back to London, and while waiting at the station 
for my train glanced through one of the Stockholm 
papers, and in it read the account of a wonderful 
recovery that had been effected by the aid of the 
Dr. Fries’ Life Saver at the Stockholm Royal 
Hospital. 


enter into a contract with the manufacturers and 
take with me to England the first apparatus of this 
kind. | 

* [In this, I am happy to say I succeeded and on 
my return to London I immediately showed the 
apparatus to several eminent doctors who have 
been unanimous in their praise of it. 

“In my opinion the great simplicity .of the 
machine is one of its strongest points. For instance, 
I only saw it demonstrated once and then the 
working was only explained to me in the briefest 
manner, but, I mastered all the details in a few 
moments. 


* The construction of the machine is almost 


OPERATOR MANIPULATING APPARATUS WITH ONE HAND, AND HOLDING FORWARD THE TONGUE AT THE SAME TIME, 


“A man who had received a shock of some 
5,000 volts had been brought into the hospital 
unconscious and the doctors employing the old 
manual method had been working over him for 
nearly three hours, and at last had given up all hope 
of saving him. 

“ One of the doctors, however, had heard of the 
Dr. Fries apparatus, the first model having been 
completed only a few davs previously. He per- 
suaded his colleagues to try it ; a telephone message 
was sent to the makers, the apparatus was taken to 
the hospital and the man, who, as I told you had 
been given up by the doctors, was restored to con- 
sciousness in half an hour. 

“So greatly was I impressed," continued Mr. 
Holmquist. “that in spite of the fact that I was 
actually at the station on my way back to London 
where important business called me, I at once 
postponed my departure in order to, if possible, 


ridiculously simple, but everything is scientifically 
calculated, and the working of it is purely auto- 
matic, every part of the contrivance synchronising 
perfectly. Thus, when the frame is raised carrying 
the arms of the patient with it by an ingenious 
arrangement of wire ropes and pulleys, the broad 
band or belt exercises a gentle pressure on the 
diaphragm expelling the air from the lungs, and 
per contra, when the frame is depressed, the pres- 
sure on the diaphragm is released allowing the air 
to rush in. 

" In this way, Nature after a time resumes her 
suspended functions, the action of breathing re- 
commences and the patient revives. At any rate, 
this has been the invariable experience of all who 
have tried it so far without one single exception. 

" My experience in the work of attempting to 
restore an unconscious man by the old manual 
method was very unpleasant. I was making some 


Google 
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tests at the Stockholm electricity works and a work- 
man who was engaged in repairing the connections 
on a switchboard received a shock of 10,000 volts. 


" He crashed off the ladder on which he was 
standing and I and two more men rushed to his 
assistance and we at once set to work employing the 
old method of artificial respiration. 


“I worked the man's arms, another under my 
direction pressed his diaphragm, while a third held 
the patient's tongue out. 


“ After an hour's steady work, I need hardly tell 
you I was absolutely dead beat, but, to our great 
delight, we were rewarded by seeing the man roll 
his eyes. Then I think we must all have got excited, 
in spite of the fact that we had a doctor working 
with us who had been summoned from the hospital. 
Our movements no longer synchronised and the poor 
man never recovered. 


. * With the Dr. Fries apparatus this man, in my 
opinion, would have been saved, for the two neces- 
sary movements are absolutely rhythmical and 
automatic, while the machine itself can be operated 


THE BREATHING MACHINE SHOWN IN DETAIL, 


with one hand, only the slightest physical effort 
being employed, and the other hand being free to 
hold out the patient's tongue, or perform any other 
office which might be required. 

" Another very important point, in my opinion, 
is that a certain amount of ‘first aid’ training is 
necessary to revive an unconscious man with the 
old:method, while one man alone could never do the 
work, whereas with the Dr. Fries apparatus, a boy 
capable of reading the brief instructions can, with- 
out the slightest previous experience, operate the 
machine. 


“ For power-houses and all workshops where high 
tension electricity is used, this apparatus will be 
an incalculable boon, for I firmly believe that it 
will be the means of saving many valuable lives. 
In addition to this, however, I do not think I am 
unduly optimistic when I say that it will soon be 
in-use.at all the Royal Humane Society Life Saving 
stations, besides forming part of the equipment of 
all ships and hospitals." 


MR. C. ORME BASTIAN'S *HOT-BOX." 


Some Possibilities of the New Storage Device. 


Widespread interest has been aroused in the electrical 
world, as well as among the public generallv, by the article 
in last week's ELECTRICAL ENGINEER, descriptive of the 
new applications of thermal storage devised by Mr. C. 
Orme Bastian, the inventor and patentee of the 
" Quartzalite " system of electrical heating and cooking. 
A shoal of inquiries has poured in upon Mr. Bastian and 
upon ourselves, and from all quarters have come demands 
for further information. As the most effective and authori- 
tative means of replying to the various points raised, a 
representative of this journal called on Mr. Bastian at 
Palmerston House, and had a further conversation with 
him. 

" [n your current issue," said Mr. C. Orme Bastian, 
'* you refer to a new invention of mine, by which electrical 
energy can be stored up as heat over a long period, at a 
low steady rate, in a suitable Thermal Storage Box which is 
specially constructed to permit of the heat being utilised 
at a comparatively high rate whenever required for domestic 
cooking or heating purposes. 

‘“ You further refer, in your very able article, to a sug- 
gestion of mine that wind power should be called into 
service for generating electrical energy which can easily be 
stored as heat energy, although it cannot be used for 
lighting purposes without considerable complications. 

" Now, my idea is that a windmill might be erected 
that would be capable of generating sufficient electrical 
energy to supply all the hot water requirements of a 
country house or farm-house on most days of the year, 
but, in view of the fact that the wind power is not constant, 
such a system could only be used as an auxiliary to the 
existing water heating methods, and as the electric heater 
could be fitted into the existing water tanks, which could, 
of course, be suitably lagged. my proposition is that fuel 
would undoubtedly be saved whenever the wind was 
blowing. 

" If a reference is made to the meteorological records 
it will readily be seen that the saving thus effected will 
be considerable and well worthy of the serious consideration 
of engineers. 

" As regards the ‘ Hot-Box,’ I can only say that I fully 
agree with you that the uses to which it can be put are 
practically unlimited, and I am perfectly certain thac 
electrical cooking will never become a commercial pos- 
sibility on any large scale without a practical system of 
Thermal Storage. Such a system I firmly believe I have 
devised by means of mv ‘ Hot-Box.’ 

" [In connection with the idea of getting wind power 
to generate electrical energy for heating purposes, it is 
interesting to note that this source: of supply has really 
never been seriously considered. The immense possibilities 
in this direction, however, may be gathered from the fact 
that the velocitv of the current of air at a certain high 
elevation is approximately 76 miles an hour, I do not 
think I am far wrong in stating that the higher strata of 
the air for generating electrical energy for heating purposes 
are practically unexplored. I do not mean to suggest that 
we shall ever be able to penetrate into the 76 miles an hour 
level with windmills, but there is, nevertheless, room 
for much development work in connection with the latter." 


Mr. Philip Kemp, M.Sc.Tech., has been appointed 
lecturer in electrical engineering at the East London 
College (University of London) in succession to Mr. L. 
Murphy, who has resigned to take up the position of 
managing engineer to the Perry Barr Fan Works, Bir- 
mingham. Mr. Kemp, after a distinguished career at the 
Manchester Municipal School of Technology, spent two 
years at Messrs. Mather & Platt’s works in the testing 
department, designing room and drawing office. Since 
then he has had two years of teaching experience in ¢lec- 
trical design and laboratory classes under Professor 
Schwartz. He was awarded in 1910 the * Joule " medal 
for a paper on “Some Thermo-dynamic Properties of 
Rubber," and is a joint author of a paper printed in the 
Journal of I.E.E., on “ The High Tension Spark Discharge 
in Air." die^ p 
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Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


Lighting, Power, and General Notes. 


ARERDEEN.—The staff of the Corporation Electricity 
Works gave a farewell presentation to four of the members 
who are leaving, some for Vancouver and some for Australia. 
Mr. M'Kay presided and expressed in well-chosen ternis 
the regret which was felt at the departure of Messrs. 
Allan, Rowell. Pirie and Coutts, and offered them cordial 
good wishes in their new spheres of activity. 

Bruron.—-The lighting of the village by electricity by 
way of a memorial of the Coronation was marked by a 
large public gathering at which warm tributes were ac- 
corded to Mr. C. King Smith, Mr. J. S. Parker, Mr. Lenton 
Bassett and others for their excellent services in con- 
nection with the Coronation subscription scheme, hy 
means of which the lighting undertaking was carried out 
without involving any demand on the public rates. 

CARNARVON.—AÀt a meeting of the Town Council, Mr. 
J. Prichard, Chairman of the Electricity Committee, said 
it was proposed to light with electricity the streets from 
the station as far as the chemist’s shop in Pool-street. In 
the original scheme submitted by the National Electric 
Construction Company, it was proposed to light the streets 
with lamps equal to 20,000 c.p. The scheme would mean 
an increase in the rates of a penny. Mr. Connal had sent. 
particulars of an alternative seheme, which would give a 
light of 9,000 c.p. That was double the present light, and 
there would be no extra burden on the rates. The question 
was referred to a special committee. 

Dover.—The Electrical Exhibition organised by the 
Corporation Electricity Department, was opened on 
Monday, September 19, and continued throughout the 
week. Demonstrations of “ Tric itv " cooking were given 
and there was a verv large attendance. 

DuBLIN.—Àt the Corporation's Central Station in Fleet- 
street, a farewell presentation was made to Mr. G. Beatty, 
who is leaving the Electricity Department to take up an 
appointment in Malacca. The presentation which took the 
form of a gold chain with a similarly inscribed pendant, 
was made by Mr. Thomas Tooker, who referred to Mr. 
Beattv’s great popularity with the staff and his services 
to the Department. 

KEcuaMw.—The erection has begun of the new power 
station of the Staines and Egham Electric Lighting Com- 
pany, which will supply the two towns with electricity. 
The building, the front elevation of which is of handsome 
design, will be 78 ft. by 33 ft.. and will include accomn.oda- 
tion for a resident engineer. The engine and dvnamos for 
generating the electric supply will be of an up-to-date 
Character: The architects are Messrs. W. and G. Gray, of 
Egham, and the builder Mr. J. Carmichael, of London. 
The foundation stone of the station will be laid bv the Lord 
Mavor of London on the afternoon of September 30. 

HavLE.—The death by drowning is reported of Mr 
Edmundson, assistant electrical engineer, at the Hayle 
Power Works. He was bathing an Philrock village, and 
though a powerful swimmer, appears to have been carried 
away by a strong current. 

MALDEN.—At a meeting of the Wimbledon Town Council 
sanction was given to the Borough Electrical Engineer to 
proceed at once with the working of laving mains in order 
to give a supply of electricity to the Malden and Coombe 
Urban District. It was reported that sanction had been 
given by the Local Government Board to loans for: 
£2,993, for high tension mains: £3,600, for low tension 
mains and house services: and £110 for meters, but the 
Board deferred their decision as regards £756, required for 
sub-stations and transformers until they had been informed 
what arrangements had been made for the acquisition of 
the sites of the sub-stations. 

MANSPFIELD.—The Local Government Board has sanc- 
tioned a loan of £3,500, repayable within a period of 
seventeen vears, for extensions to the nce) city undertak- 
ing. 


MELRosE.—The District Committee have sanctioned an 
application by the Electric Supply Corporation, Ltd., for 
permission to erect poles and wires for electric lighting to 
Gattonside. It was stated that in return for way-leave 
across the Chain Bridge the company was prepared to 
light the bridge. The Committee agreed to give their con- 
sent on the understanding that they were not giving their 
consent to a Provisional Order. 

NEWCASTLE.—Some_ fifty members of the Tyneside 
branch of the Association of Mining Electrical Engineers 
have, at the invitation of Mr. Austin Kirkup, paid an 
interesting visit to the Lambton Collieries. The visitors 
were met at Penshaw Station by Mr. H. J. Fisher and Mr. 
R. Milburn, head electricians to the company, and were 
conveyed by the company’s saloon to the D and Lady Ann 
Pits. The sub-stations were first visited and afterwards 
a descent to Lady Ann Pit was made, where the under- 
ground plant of electric machinery was inspected. After- 
wards the party journeyed to the Lumley New Winning 
Pit, where all the latest improvements in electric plant 
have been installed, the most interesting feature being the 
new electric winding engine by which coals are drawn from 
the bottom of the pit to the bank in a very short time. 
Subsequently the party paid a visit to the Newcas.le 
Electric Supply Companv's power station. 

PooLE.—The Council have given their consent to the 
application. of the Bournemouth and Poole Electricity 
Supply Company, who had forwarded to the Board of 
Trade a request. that the time with regard to the Wimborne 
and District DIEA Order, 1905 (including Kinson), be 
extended for a vea 

WINCHESTER. * The transfer of the electric light under- 
taking to the Corporation, for which they have paid 
£100,000, was celebrated by a visit to the works at the 
invitation of the Mayor, Councillor J. S. Furley. The 
members of the oer on were conducted over the works 
by Mr. Reginald Ayton, A.M.LE.E., the City Electrical 
Engineer. There are two engines of 75, two of 300, and 
one of 500 h.p. Three of the five furnac ‘e boilers are mechan- 
ically fed. The maximum “ load " in winter only requires 
the use of half the plant, which as a whole is sufficient to 
light all streets with electricity, and then leave plenty to 
spare. The works and equipment are thoroughly up-to-date, 
and in excellent condition. 


Traction Notes. 


CarpiFF.—The Corporation contemplates seeking Parlia- 
mentary powers next vear for the purpose of establishing 
services of trackless trolley cars both inside and outside 
the city boundaries. Mr. Arthur Ellis, manager of the 
Corporation electric tramways, has recommended the ex- 
tension of the present track svstem from Victoria-park to 
the centre of Elv, and from the present Whitchurch-road 
terminus to the junction with North-road and Gabalfa 
Church, at a cost of £16,850. As an alternative for other 
districts bevond the present city boundaries, he suggested 
the adoption of the trackless trolley system, which, 
in the near future, would be extensively used in this 
country for serving outlving districts. Ac cording to this 
system the cost of permanent way at £12,000 per mile of 
double track was rendered unnecessary. A trackless service 
could be run from the junction of Llandaff-road or King's 
road with Cowbridge-road. through Llandaff, Llandaff 
North, and Whitchurch, and back to the city via North- 
road, connecting with the extended tramway route in 
Whitehurch-road at Gabalfa Church, and continuing along 
the North-road to Colum-road, Park-place, to the junction 
of Park-place with Queen-street, or continuing along the 
North-road to Kingsway. If at a later date it was con- 
sidered advisable to do so. the trackless trolley system 
could be extended to Tongwynlais. The cost of the trackless 
trolley svstem works out at Bradford, including loan 
charges, sinking fund and interest, at 71d. per car mile, 
whereas the cost of Cardiff's present track svstem is 11*139d. 
per car mile. On the other hand, the carrying capacity of 
the trackless trolley systems, of course, much smaller. 
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Giascow.—After several discussions, the Corporation 
by 37 votes to 17 has decided to proceed with the tramway 
extensions put forward by Mr. Dalrymple, the tramwav 
manager, with the exception of the Buchanan-street scheme, 
which, in view of the opposition of the shopkeepers and 
other considerations, has been abandoned. 


TYNESIDE NOTES. 


Twenty Years of Electric Power — Progress of the 
N.E.R. System—A Retrospect. 


The electrical superintendent of the North Eastern Rail- 
wav Company, Mr. J. Pigg, has contributed to that com- 
panv's Magazine an interesting retrospect of the progress 
of the lighting and power plant from its beginning twenty 
years ago in a small station at the back ot the passenger 
station at York up to the present time. For ten vears the 
advance was very slow, the thing was too new and there 
were too many old- fashioned prejudice es to be encountered 
and too many objections to be answered. 

Just ten years ago, however, to be exact, in July, 1901, 
the control of electrical power, says, Mr. Pigg, passed to the 
chief mechanical engineer's department, and in the same 
vear the large combined electric and hydraulic. power 
station at Middlesbrough Dock was brought into operation. 
" At the time, it was looked upon as a somewhat daring 
experiment, but the result justified the conclusions that 
had been come to on the previous careful investigation of 
the questions raised by such a departure from ordinary 
practice, and this was shown in à paper ptepared by Mr. 
Raven in 1904 for the Engineering Congress in Chicago. 
From this it appeared that the results of special and ex- 
haustive tests proved not only that the electric cranes were 
25 per cent. more economical than the hydraulic cranes on 
the dock, but that in handling some 1,220 tons of traffic 
they effected a saving in time equal to 25 per cent. of that 

taken bv the electric cranes, an equally important advantage 
in dock- working." 

By ihe end of another year the number of arc lamps had 
been doubled, incandescent lamps were increased by 1.500 
and H.P. for power purposes jumped from 951 B. H.P. to 
9.173 B.H.P. This consumption has been greatly increased, 
and Mr. Pigg estimates that last vear it was over 204 million 
units. He apportions its use as follows: 763 per cent. on 
the banks of the Tyne; 1 per cent. in Northumberland ; 
1l per cent. to Durham ; and about 11 per cent. to York- 
shire. As a further comparison he adds that in 1903, 53 
per cent. of the total consumption was generated in the 
company’s own power stations, and 47 per cent. bought 
from outside sources, in 199, with an increase in con- 
sumption of 687 per cent.; 90 per cent. was purchased 
and only 10 per cent. gener rated by the company. To-dav 
electricity is used by the North Eastern Railway for the 
equipment of station hoists, electric cranes, some of which 
are capable of lifting the largest engine and transferring it 
to any part of the shop, coal conveyors, pumping stations, 
overhead carriers, wagon hoists, traversers, jiggers, trans- 
porters, swing bridges, and anti-coal breakers. It is also 

used in the barber's shop ; for netting horse feed ; and for 
driving sewing machines. 

“ The development of electric power on railways,” says 
Mr. Pigg in conclusion, " has enabled the companies to 
retain, or regain, much traffic that would otherwise have 
been lost to them; has relieved congested points on lines 
where it could only have been relieved otherwise at enor- 
mous expense ; has provided quicker and more comfortable 
means of transit: and in doing this has developed. the 
district served and so created additional traffic ; has pro- 
vided more economical and better means of crarving on 
their multifarious manufacturing or repairing. businesses 
and means of illuminating their premises, all of which 
advantages were undreamt of a few years ago, Incomparable 
as they are with the effects previously obtained.” 


YORKSHIRE NOTES. 
Trackless Trolley System in Bradford an Unqualified 
Suecess—Extensions Proposed. 


There seems to be little doubt that the railless traction 
scheme adopted by the Bradford Corporation has more 
than fulfilled all the hopes which were entertained by its 


IQII. 353 
supporters. Since the system was put in operation the 
town has been the scene of many pilgrimages from various 
parts of the kingdom, and all who have inspected and 
tested this form of traction have been delighted with it. 

So great a success has it been locally that proposals are 
already under discussion for various extensions of the 
system. Mr. C. J. Spencer, the manager of the Corporation 
tramways, reported that from an engineering and operating 
point of view the railless trolley system had been an un- 
qualified success, and no serious difficulties of anv sort had 
cropped up during the few weeks of running on the Laister- 
dyke-Dudley Hill experimental section. From the trafhe 
revenue point of view, the returns were not quite up to 
the figure he anticipated, but it would no doubt improve 
very considerably when the route was extended, with 
suitable overlapping stages. The proposed route from 
Odsal to Oakenshaw, via Low Moor, would undoubtedly 
be a suitable route if arrangements could be made with 
certain authorities outside Bradford to continue to Cleck- 
heaton, ete., but without that it seemed to be somewhat 
doubtful, having regard to the fact that a portion of the 
route would be over the bridge and approaches at Low 
Moor, now maintainable by the Lancashire and Yorkshire 
Railway Company, but! there was reason to believe that 
in the near future it might be possible to have through 
communication with the Cleckheaton district in the way 
suggested. 

Mr. Spencer's report went on to recommend the following 
extensions of the railless system on routes all. of which are 
inside the city boundary :—(a) From the existing terminus 
of the railless route at Dudley Hill, along Roolev-lane to 
Bankfoot, 1 mile 1,322 vards, and from the existing ter- 
minus of the railless route at Laisterdvke along Killinghall- 
road and Dudley Hill-road to the Bolton junction, a 
distance of 1 mile 1.352 yards. (b) From the junction of 
All Saints’-road and Laisteridge-lane, along All Saints’-road, 
Grange-road, Ingleby-road, Whetley-lane, Marlborough- 
road and Queen s-road to Peel Park, a distance of 3 miles 
494 vards. (c) From Forster-square along Canal-road to 
city boundary at Frizinghall, a distance of 2 miles 365 
vards. The total route mileage recommended was 9 miles 
13 yards, and would cost approximately £13,500 for street 
equipment. Assuming an average service of fifteen minutes, 
twelve cars would be required, including spares, at an 
estimated cost of £9,000, Depot accommodation would be 
required at an estimated cost of £4,000. The total amount 
of capital required therefore would be £26,500, and the 
annual charges approximately £2,247. The Committee 
adopted the report, including in their approval the proposed 
Odsal to Oakenshaw route, and in due course recommenda- 
tions based on the report will be plac eda before the Council. 


WESTERN NOTES. 


Electricity in Horticulture — An Influence Machine 
for Stimulating the growth of Plant Life. 

Mr. Thomas Clark, a well-known Bristol electrician, has 
invented and constructed an influence machine for stimu- 
lating the growth of plant life which he claims can be 
manufactured at a sufficiently reasonable cost to place it 
well within the reach of small farmers and nurserymen. 

Mr. Clark's machine is described as having six. plates 
mounted on ball bearings, but unlike the Winshurst 
machines, the spindle does not pass through to the plates, 
which are driven by a special gear adjustable from the 
outside of the glass case in which the apparatus is enclosed. 
Bv means of this machine a continuous current of high 
tension electricity. from. insulated. overhead wires can he 
discharged as desired. The machine comprises a device for 
driving the air which passes into the case, while at the 
same time the dust is extracted from the air which passes 
over the plates of the machine and is drawn off by a pump- 
like arrangement in which the exhaust of the small oil 
engine ed for driving the machine is turned to account. 
This arrangement renders the machine indifferent to the 
atmospheric changes, so that it will be as effective when 
the weather is damp and muggy as on a dry, frosty dav. 
Other features are an absence of sectors from the plates, 
sliding removable electrodes which can be easily taken out 
for cleaning or adjustment purposes, and also the side 
terminals. When terminals are fixed on the top of the glass 
case, there is a leakage through the particles of dust which 
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accumulate on the surface, but: this is avoided bv the side 
terminals. Although a current of 600,000 volts is used, the 
apparatus is so designed that the man in charge has com- 
plete control over any wires placed in a greenhouse or 
elsewhere, and the danger mav be written down at prac- 
tically nil. The machine which Mr. Clark bas just built 
is to be put toa practical test in one of the largest nurseries 
in the South, which has been built on lines suggested by 
Mr. Clark. 

In some experiments made with the apparatus in Bristol 
last week, the machine was connected with an insulated 
overhead wire, and a vacuum tube supplied the evidence 
that the current was passing to earth. The insulation of 
this wire calls tor notice, as the arrangement of a length 
of prepared glass and terminals is another of Mr. Clark's 
inventions. He claims that these insulators will resist a 
current of 800,000 volts. From the room in which the 
machine was placed he linked up wires in his garden, and 
again the vacuum tube showed that the apparatus was 
performing the function for which it was designed. 


AUSTRALIAN NOTES. 


New South Wales Tramways Remarkable Increase 
in Traffic—New Power House to be Built— 
Mine Electrification. 


The report of the Chief Commissioner of Railways, Mr. 
T. R. Johnson, on tramwav development in New South 
Wales is one of very gratifying progress. The number of 
miles of line now open is 1893. The expenditure charged 
to capital account during the year amounted to £452,789. 
The total capital expenditure on lines open for traffic on 
June 30 was £5,121,586. The total earmngs amounted to 
£1,365,631, as compared with £1,185,568 last vear, being 
an increase of £180,063, or 15:19 per cent. After making 
liberal provision for the general upkeep of the property, 
providing a sum of £45,000 towards depreciation of the 
Ultimo power house plant and machinery and £10,000 


towards the insurance fund, the expenditure amounted to. 


£1.143,949, as compared with £983,587 the previous vear— 
an increase of £160,362. The percentage of expenditure 
to receipts is 83°77 per cent., as compared with 82:96 per 
cent. last year. The net result, after providing for all 
working expenses and £174,055 interest on the capital in- 
vested, 1s a surplus of £47,627, as compared with £45,879 
last year. During the year, 230,275,938 passengers were 
carried, without any accident resulting in loss of life to 
any of the passengers. The total electric current output 
for the vear was 66,436,260 kilowatt hours, of which the 
alternate current supply was 52,279,706. and the direct 
current 14,156,554. A comparison is made as to the per- 
centage of profit to capital invested, the years quoted being 
1911, 1910, and 1888, and the figures respectivelv were 
£4 10s. 8d., £4 10s. 6d., and £1 19s. 7d. For the same years 
the respective percentage of working expenses to earnings 
were 83°77, 82:96, and 92°67. 

The svstem has now to all intents and purposes reached 
the limit of its traffic carrving capacitv, and Mr. Jolinson 
strongly advocates the formulation of a comprehensive 
scheme of extensions. These, be urges, should be carried 
out section by section, but in such a way that all sections 
can be linked up in order to form a complete whole. 

A new power house has already been decided upon. As 
showing the demand on the existing service. Mr. John 
Kneeshaw, the tramway traffic superintendent, reports that 
for the vear ended June 30, 1910. there were approximately 
187,000,000 passengers carried in the trams, and up to June 
30th this vear the total was about. 230,000,000. At present 
all tlie electric power generated for the service is obtained 
from the Ultimo power house ; but it is absorbed readilv 
—so much so that on certain special occasions the output 
has been hardly sufficient to maintain an efficient service. 
The Ultimo power house is already equipped with an up-to- 
date plant, but the question of present excess needs and 
prospective heavy requirements had to be considered. With 
this end in view, one or two things had to be decided—to 
either increase the alreadv extensive plant at Ultimo or 
establish a new power house which would be absolutelv 
independent of the head station, and at the same time have 
its own independent tram service. It has now been decided 


to erect a new station, and the site has been fixed at Rozelle, 
which place is centrallv situated in the western suburbs. 
The proposed plant will be the largest and finest in Austra- 
ha; it will embrace all the latest improvements known in 
electrical practice, and all the newest methods introduced 
into labour-saving appliances. There are to be ten units 
of turbo-alternators, with an output of 5,000 kw. each, 
making a total of 50,000 kw. The complete number of units 
is not to be installed at once ; but probablv, when the first 
five are erected or are in progress of erection, contractors 
will be asked to supply the remaining quantity. As yet 
the work is only in its initial stages, one of which is the 
calling of tenders for the first five turbo-alternators ; these 
are due to close on October 30, and full particulars and 
specifications are obtainable at the electrical engineer's 
office, Hunter-street, Sydney. 

The proposal made some vears ago to instal electric 
power for haulage and other purposes in the Bendigo mining 
district of Victoria has recently been revived by Mr. G. 
Smith Morison, the well-known manager for Messrs. 
Siemens Bros. Dynamo Works, Ltd. In company with 
Mr. Walter Tuerk (central station engineer), Mr. Hoffman 
(geological expert of the Prussian Government), Messrs. 
H. E. Mills and W. Honeybone (town clerk), Mr. Morison 
visited the Hustler's, Roval Reserve, Garden Gullv, Koch's 
Pioneer, and New Moon mines, and the impression they 
gained was that the Bendigo field was most suitable for the 
application of electric power. The system which it 1s pro- 
posed to instal is the Siemens-Tlgner, and it is believed that 
by.it all necessary power can be supplied at half the cost 
at present incurred by each company. Fuel will be required 
only at the central station, where current for distribution 
amongst the mines which enter into the agreement will be 
generated. 


, ITALY. 


The Electrical Congress at Turin—Motor Generators 
Converters and Rectifiers—Professor Silvanus 
Thompson's Report. 


We print herewith the text of the report presented 
by Professor Silvanus P. Thompson, F.R.S., to the Inter- 
national Electrical Congress on Motor Generators, Con- 
verters and Rectifiers. 

The Congress was held under the auspices of the Italian 
Electrotechnical Association and the Italian Electrotech- 
nical Committee, and at the opening meeting on Sunday, 
September 10, the following were among those appointed 
to offices——As Vice-Presidents of the Congress: Mr. 
Alexander Siemens, Dr. S. P. Thompson, F.R.S. As Presi- 
dent of the Section of Telegraphv and Telephonv : Major 
W. A. J. O'Meara, C.M.G., Engineer-in-Chief, G.P.O. As 
Vice-President of the Section for Accumulators and Electro- 
chemistry: Mr. W. Duddell, F.R.5. 

Professor S. P. Thompson's paper was as follows : 

1. This Report relates to a class of dvnamo-electrie 
machinery the object of which is to change or convert 
electric energv from one form or variety to another form or 
variety. From this class of machinery is excluded the 
apparatus called the transformer, which, though it also 
converts electric energv from one form to another, does so 
without emploving any revolving parts. Also all those 
apparatus are excluded which. although they act as rectifiers 
of alternating currents, effect that operation by chemical 
means or by means of the electric discharge in vacuous 
bulbs. 

2. Problem of Conversion.—The problem of converting 
electric energy of one form into electric energy of another 
form presents itself in many aspects, and the solution of it 
has resulted in many types of machinery. Ht is possible to 
consider the subject either by classifving the species of the 
conversion to be accomplished or by classifving the types of 
machine. Conversion may be required between any two of 
the following kinds of current : Continuous current, single- 
phase alternating current, two-phase alternating. current 
and three-phase alternating current. It may also be 
required, without altering the kind of current, to convert it 
with respect to voltage, or frequency, or phase relation, or 
wave form. Further, the purposes for such conversion may 
be different, as, for example, for boosting, or balancing, or 
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for gaining variable speed in motor work ; and the combin- 
ations of machines required for the solutions of these 
problems are in many cases themselves involved in other 
problems, such, for example, as the production of a generator 
of constant. voltage working at a variable speed. 
As to types of machine, there is a transition 
struction from type to type; but the following are the 
principal types: (a) motor-generators with two magnet 
systems and two armatures ; (b) motor-generators with one 
magnet and two armatures ; (c) motor-generators with one 
magnet and one armature carrying two windings ; (d) con- 
verters (also called rotary converters) having one magnet 


of con- 


.svstem and one armature with one winding; (e) cascade 


converters (also called motor converters) having two inter- 
connected systems of induction motor and continuous- 
current generator; (f) auto-converters (also called split- 
pole converters) ; (g) rectifiers ; and (h) frequency changers. 
As the machines of this last class are to be dealt with by 
themselves in a separate Report, they will be but slightly 
dealt with here. It is more convenient in the present Report 
to deal with the subject according to types of machine than 
to classify according to the kind of conversion to be effected. 
Hence the several types will be considered in svstematic 
order. 


3. Motor-generators with Two Field-magnet Systems and 
Two Armatures.—The crudest and most obvious method of 


: conversion is to select a motor appropriate to the primary 


kind of current, and to couple it mechanically with a 
generator appropriate to the secondary kind of current. As 
we shall see, even in the most modern specialised machines 
to be considered, the apparatus can always be regarded as 
consisting of two parts, a motor part, with a generator part 
superposed upon it ; and the two functions of the parts may 
be distinguished even if the parts themselves are so blended 
as to be mechanically indistinguishable. The mechanical 
union upon one shaft, or upon two shafts mechanically 
coupled together, of a motor and a generator is a very old 
device. Long-distance transmission of electric energy 
involved from the first high voltage, and also in practice 
involved the use of alternating currents. Distribution of 
electric energy in a local network for lighting, power, 
traction, etc., involved low voltage, and in the majority of 
cases involved the use of continuous currents. So the par- 
ticular problem of conversion which presented itself earliest 


and on the largest scale to engineers was the problem of - 


conversion from high-voltage alternating current (mono- 
phase in earliest times, three-phase in recent years) to low- 
voltage continuous current. This kind of conversion still 
remains the dominant kind. An early example of machines 
so combined is furnished by the motor-generators installed 
in 1890 in the town of Cassel by Dr. Oscar von Miller, con- 
sisting of a synchronous monophase alternator of 66 k.v.a., 
working at 2,000 volts, coupled mechanically at each end 
of its shaft to a bipolar continuous-current generator giving 
each 210 amperes at 110 volts, the two generators feeding 
the two sides of a three-wire network. Modern motor- 
generator sets almost always consist of high-voltage three- 
phase synchronous motors coupled to low-voltage con- 
tinuous-current generators. All the chief constructive firms 
of Europe supply such motor-generators for traction and 
lighting, and they are in extensive use. A typical example 
is afforded hy the motor-generators (six) supplied recently 
by Messrs. Dick, Kerr & Company, Ltd., of Preston, to the 
Calcutta Electric Supply Corporation, consisting of a 
synchronous three-phase 14-pole motor, rated at 500 k.v.a., 
running at 428 r.p.m., giving 6,000 volts at 50 cvcles per 
second, coupled direct to a continuous-current generator 
with six poles, of 450 kw. output, shunt wound, working at 
450 to 550 volts, and having commutating poles. Such 
machines have no electrical connection whatever between 
their two parts. The wholo-of the electrical energv supplied 
(save the inevitable losses) is converted into mechanical 
energy delivered to the revolving shaft, and is at once re- 
converted into electrical energy in the generator part. Such 
machines are not self-starting, but must be brought up to 
synchronism either by being temporarily supplied on their 
continuous-current side, or else by means of an auxiliary 
induction-motor used as starter. As there are in them two 
sets of electrical and magnetic losses, as well as mechanical 
losses, the efficiency islimited. But they have the advantage 
that the regulation{of the;power factor on the primary side 
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and of the voltage on the secondary side can be indepen- 
dently effected by varying the respective excitations of the 
two field-magnet svstems. 

Such motor-generators can also be used for the converse 
problem of converting from continuous current to alter- 
nating current. 

Motor-generator combinations can obviously be arranged 
in other ways. Instead of & synchronous motor, an asyn- 
chronous motor can be used, and in this case the machine is 
self-starting. Also the combination of two different alter- 
nating machines as motor and generator might be used :o 
convert from single-phase to two-phase or sthree-phase, or 
to change the frequency, or as a phase-shifter, or to alter 
the wave form or the voltage. Commutator motors for 
single-phase current do not appear to have yet been em- 
ployed in motor-generators. Thev might even be used for 
the generator part as well as for the motor part. The com- 
bination of an asynchronous motor with a synchronous 
generator possesses special properties making it useful as a 
frequency changer. 

4. Motor-Generators with one magnet and two Armatures.— 
Such machines are the first stage toward the synthesis of 
the two parts. The same field magnet, made broad enough 
to embrace both armatures, is a possible type of con- 
struction, but it limits the applications of the machine in 
various wavs. With this construction no synchronous 
alternating-current motor or generator is possible. Voltage 
regulation takes a different aspect, because any change in 
the excitation of the magnet affects both parts. Neverthe- 
less. on this plan there have been at times constructed 
continuous-current converters. 


5. Motor-Generators with one Maqnet and one Armature 
with two Independent Windings.—The next stage toward 
fusion of the two parts is to provide a single armature core, 
but to wind it with two independent windings. .If each 
winding is provided with its own commutator the machine 
becomes a continuous-current converter, suitable for 
receiving a current at one voltage and giving it out at 
another according to the ratio of the number of armature 
windings. Such a machine was indeed constructed by 
Gramme as early as 1874. If used as continuous-current 
balancer it is defective, since, as the magnetic field is com- 
mon to both windings, there is no independent regulation 
of the voltage by changing the excitation. 

By making one winding extend a longer distance than the 
other (axially) along the armature core, and applying to 
this extended part of the core an auxiliary field magnet, an 
independent regulation of the voltage may be obtained ; 
and if this auxiliary magnet is excited by the (continuous) 
current entering or leaving the machine it will automatically 
vary the voltage as the load rises or falls. A continuous- 
current converter of this type may be arranged as a balancer 
by having two identical windings and two commutators, the 
E.M.F. of which are then put in series, the negative brush 
from one side and the positive brush from the other being 
joined to the neutral wire of a threc-wire distribution. A 
further possible arrangement. is to have at the motor side 
a high-voltage winding, with its appropriate commutator 
and at the generator side two independent low-voltage 
windings, each with its own commutator, these two secondary 
windings generating equal E.M.F. to supply the two sides 
of a three-wire distribution. One can imagine also a balancer 
for a five-wire distribution by providing the armature with 
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four independent (equal) windings each with its own com- 
mutator, the four windings being put in series by connections 
at the brushes. If in a machine of this type any alternating- 
current winding designed in accordance with the number of 
poles, and connected down to the appropriate number of 
slip-rings for monophase, diphase, or triphase working, be 
wound on the armature, that side of the armature will serve 
for either synchronous motor or synchronous generator. If 
both windings are of this description this type may be used 
as phase changer, but not as frequency changer. With one 
such alternate-current winding, combined with a continuous- 
current winding the machine acts as a synchronous converter. 

6. Converters (also called Rotary Converters).—In this tvpe 
there is but one field-magnet system, excited in shunt (from 
the continuous-current side), or independently, or com- 
pound-wound, and but one armature winding. This wirding 
is connected at one side to an ordinary commutator, but is 
also connected, at the other side, at points symmetrically 
chosen, with respect to the windings and to tlie number of 
pole-pairs, to an appropriate number of slip-rings. The 
advantages and limitations of this type are very well known. 
The machine runs only as a svnchronous machine. It is not 
self-starting from the alternating-current side. Except bv 
special provision mentioned hereafter it does not permit of 
independent regulation of the voltage, the voltage between 
the brushes on the continuous-current side being practically 
in a fixed ratio to that between the slip-rings on the alter. 
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nating side. Though such a machine can be used to convert 
from alternating current (of one, two, or more phases) to 
continuous current, or vice versa, it cannot of itself fulfil 
the condition of solving the dominant problem of changing 
from high voltage to low ; therefore in all such cases step- 
down transformers are needed to reduce the voltage. Owing 
to their being but one armature winding, the sources of loss 
of energy are reduced, particularly if the number of phases 
by which the currents are introduced on the alternating side 
is great. Converters with six slip-rings wound for six-phase 
current are more efficient than those with but three ; and 
i: is easy to arrange the windings on the three-phase step- 
down transformer so that it yields six-phase current on its 
secondary side. The efficiency of transformers is so high that 
the total losses for transformer and rotary converter are less 
than those of a motor-generator set of equal output. 

A long controversy has raged between the advocates of 
converters and those of motor-generators. All sorts of dis- 
advantages have been attributed to converters ; not only 
was their voltage fixed so that regulation was difficult, but 
when running in parallel they were apt to " hunt " ; they 
were apt to reverse polarity ; they were—at least unless 
designed for very low frequency, and with consequent wide 
pole-pitch—apt to flash over at the commutator. All these 
defects have been successfully combated. Converters 
working at frequencies of 50 or even 60 cycles per second can 
be designed to give satisfaction, though undoubtedly fre- 
quencies of 33 or 25 are preferable. The addition of an 
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amortisseur in the poles has eliminated “ hunting." The 
problem of regulating the voltage has found several solu- 
tions. By using’ transformers having considerable self- 
induction in their secondary circuits, or bv introducing into 
their secondary circuits between the transformer and the 
converter appropriate self-induction coils, it has been 
possible to regulate the voltage on the continuous-current 
side by merely varying the excitation of the field-magnet ; 
increasing the excitation raises the voltage on the continuous 
side, and while it necessarily also raises the alternating 
voltage of reaction, it tends to put forward the phase angle 
and counteract the drop in the power factor due to the self- 
induction of the transformer. A second method of regu- 
lation is to add a synchronous booster on the shaft of the 
converter, the voltage of the incoming alternating currents 
being increased as the continuous-current output increases. 
A third method is to design the polar parts of the field- 
magnet so as to alter the wave-form of the alternating 
E.M.F. induced by the armature. The devices of Wood- 
bridge for surrounding portions of each pole by coils for 
increasing or diminishing the magnetic flux in the pole-tips 
as compared with the flux in the central part of the pole 
afford a tolerable though not an automatic means of regu- 
lation. In a modification due to Burnham each pole 1s 
divided into two parts, the excitations of which can be 
independently controlled. A fourth method due to Miles 
Walker is to design the field- magnet of the converter to 
give a carefully graduated commutation zone, so that the 
voltage may be regulated by varving the lead given to the 
brushes. 

Modern opinion seems to favour the use of converters in 
lieu of motor-generator sets, and the objections to them 
appear to have been largely overcome. They are occasion- 
allv designed with vertical shafts to economise space. Two 
rotary converters united together at their continuous- 
current sides might work as a frequency-changer, due regard 
being had to the number of poles and voltages. 


7. Cascade Converters.—In these machines the two parts 
consist. of an induction motor and a continuous-current 
generator inter-connected electricallvas well as mechanically. 
The motor part is an induction motor, into the stator of 
which the high-voltage three-phase current is brought. The 
rotor is on the same shaft as the armature of a continuous- 
current. generator, and is connected to that armature 
electrically, the armature windings being connected back 
symmetricallv, to the windings of the rotor precisely as the 
armature windings are connected back to the slip-rings in a 
rotary converter. Asa result the rotor runs synchronously, 
with a constant slip of 50^5, and half the power is trans- 
mitted electrically direct through the armature to the 
brushes, while the other half of the power drives the 
armature mechanically and generates the remaining half of 
the output delivered to the brushes. The efficiency of the 
machine is high, in general rivalling that of the combined 
rotary converter and transformer, and surpassing that of 
the simple motor-generator set of equal output. So much 
has been written upon the cascade converter by Arnold, 
Bragstad, La Cour and Hallo that no extended notice is 
here necessary. Cascade converters are now usually built 
as 12-phase machines in the rotor part, and with commu- 
tating poles on the field magnet. They also can be built 
with an alternating booster between rotor and armature for 
procuring independent voltage regulation. 


8. Revolving Field Conrcrters.—A curious type of machine 
is one in which the motor part resembles an ordinary 
alternator, the stator of which being, however, provided 
with two windings. One of these, an ordinary stator 
winding, receives the incoming high-voltage currents. The 
other winding, in the same slots, is an ordinary drum 
winding for the same number of poles, connected down to 
a commutator, which is stationary. The brushes revolve 
synchronously (pressing against the inside surface of the 
commutator), being carried round by the revolving field 
magnet, which runs synchronously. The poles of the field 
magnet need not be wound, being magnetised by the stator 
currents. In this case the electric energy is transformed and 
converted electrically. As thes described the machine 18 
Arnold’s modification of an earlier and more complex: 
apparatus of Hutin and Leblanc, in which not even the iron 
of the field magnet revolved. The “ Permutatrice ” of 
Rougé and Fayet is essentially the same contrivance, but 
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in it the brushes revolve externally to a fixed commutator 
of ordinary construction. The “ Permutator " of Sahulka is 
of the same type. 

9. Rectifiers.—From such machines as the foregoing, in 
which synchronously revolving brushes receive the con- 
tinuous current, it is but a step to the much older rectifiers, 
by which it was sought to procure a uni-directional current 
from a simple alternating one by merely passing it through 
a synchronously revolving commutator or reverser. The 
rectifving commutator used in Wilde's alternators and later 
in those of Zipernowsky was an early example. Still later 
came the rectifiers of Pollak for accumulator charging, and 
of Ferranti for arc lighting. But none of these were satis- 
factory for rectifying large currents, since in the first place 
there was difficulty about sparking, and in the second the 
currents so rectified were pulsatory in character and not 
really continuous. Heyland’s commutator for making a 
three-phase generator self-exciting belongs to the class of 
rectifiers, as the brushes on the commutator reverse the 
alternating currents synchronously without being provided 
with a magnetic field to procure sparkless commutation. 

10. Frequency Changers.— Various combinations are pos- 
sible. Two synchronous alternators with appropriate 
numbers of poles, coupled on one shaft, . would form a 
motor-generator set suitable for this purpose. Steinmetz 
has suggested the combination of a synchronous and an 
asynchronous machine, but the latter cannot be used as the 
generator unless the system it supplies has other syn- 
chronous machines upon it to fix the frequency. The case 
of a pair of coupled rotary converters has already been 
mentioned ; and a pair of cascade converters might also 
serve the same object. 
couple mechanically the rotors of a pair of ordinary in- 
duction motors of appropriate voltages and numbers of 

oles, the combined machine running at such a speed as to 
he below synchronism for the motor machine and above 
synchronism for the generator machine. Such a combination 
would serve for interconnection of the networks of two 
generating stations. 

ll. Phase Shifters.—For the infrequent purpose of 
changing or shifting the phase of an alternating current, 
machines are occasionallv needed, and the principle of them 
is simple. Consider an ordinary induction motor. The cur- 
rents coming into the stator there conspire to produce a 
progressive or rotatory magnetic field. If a coil be wound 
on the stator through two slots which are a pole-pitch apart 
there will be induced in that coil an alternating E.M.F. of 
the same period ; but the phase of this E.M.F. will depend 
on the position of the slots with respect to the rest of the 
windings. If two such coils are wound in different positions 
the phase difference between their respective E.M.F.'s will 
depend solely on the angle by which their positions differ. 
Hence one could easily wind a stator with two sets of 
windings, a primary or motor winding and a secondary or 
generator winding, the latter giving out alternating currents 
of the same frequency, but of different phase angle, or even 
with a different number of phases from that of the primary 
current. Thus a machine may be constructed to convert 
three-phase current into two-phase or single-phase, or to 
convert single-phase into two-phase or three-phase. Such 
phase transformers were suggested independently by the 
author and by Arno. Another method is to couple together 
the revolving field magnets of a pair of ordinary synchronous 
alternators, one to serve as motor the other as generator. 
By shifting the stator of either machine through the appro- 
priate angle any desired phase difference between their 
respective E.M.F.'s can be obtained. Such a combination 
has been used to shift the load of a network from one 
generating station to another. 

12. Auto-Converters.—The most recent type of convert- 
ing machine is the auto-converter (also called the split-pole 
converter), the chief characteristic of which is the con- 
struction of the field-magnet with twice as many polar 
projections as there are poles in the winding of the armature, 
these magnet poles being arranged in pairs of the same 
polarity. As these machines seem destined to have an 
important future, some extended notice of them is desirable. 

Consider Fig. 1 a two-pole armature with its ordinary 
windings and commutator. The windings span approxi- 
mately across a diameter, and the two brushes stand at 
opposite ends of a diameter. There are two-pole pitches 
or regions, one usually occupied by the north pole, the 


A more hopeful suggestion is to. 


other by the south pole of the magnet system. If the 
brushes are placed in the usual positions for collecting 
current -(“ neutral points’’) the difference of potential 
between them (on open circuit) is then a maximum. If 
shifted through half a pole-pitch, that is, through a right 
angle, the difference of potential between them is reduced 
to zero. By adopting the modern method of compensatiny 
windings, current can be collected sparklesslv, without 
giving the brushes any lead. 

Suppose now we divide each of the poles of the field- 
magnet into two, so that the north pole N is replaced by 
the two poles N; and Ns, and that the soutb pole S is 
replaced by the two poles S; and Ss, as in Fig. 2. The 
pair N;, Sı may be considered as belonging to one magnetic 
circuit, the pair Ns, Sg as belonging to a second and inde- 
pendent magnetic circuit at right angles to the first. If 
the first pair only is excited, the voltage between the 
brushes Àj, Ag will be that due to N,, Si; if the second 
pair only is excited the voltage between the brushes Aj, 


: Az will be that due to Ns, S2. If both pairs are excited, the 


voltage between the brushes Ay, As will be that due to the 
whole dux from N, and Ns, through the armature, to S, 
and Se. Now suppose a second set of brushes B4, Bg placed 
in a position at right angles to Aj, As. It is obvious that 
if both pairs of poles are excited the voltage between these 
two will be that due to the difference between the two 
fluxes of the magnetic circuits. If we call the two fluxes 
F, and Fs respectively, the voltage across Ai, Ag will be 
proportional to F, 4-Fs and that across Bj, By to F,—F;. 


Fia. 3. 


(If we consider the partial voltages across from À, to B, 
and from B, to Ás, these will respectively be proportional 
to F, and F2.) If now exciting coils are wound on these 
poles such that F, is made proportional to the sum of the 
A and B voltages, and that Fs 1s made proportional to the 
difference of the A and B voltages, as can be effected by 
shunt coils which are wound summationally on the pair 
Ni, Sı and differentially on` the pair Ng, Sg, then the 
generated A voltage which is proportional to F; +F will 
depend on the A excitation only, and the generated B 
voltage which is proportional to F;—Fs will depend on 
the B excitation only; in other words each half of the 
machine will act as an independent self-excited shunt- 
wound machine. Each may, of course, be also compound 
wound, or might even be merely series-wound following 
an analogous plan. Fig. 3 depicts the combination arranged 
as a four-pole machine; but in reality it consists of a 
single armature acted upon by two independent two-pole 
field-magnets. The single machine so arranged becomes 
therefore the equivalent of two independent machines 
coupled together. So far, we have described it as a double 
generator, but obviously it can be used as a continuous- 
current converter. The term ''auto-converter " is more 
descriptive seeing that there is only one armature winding. 
If a continuous-current is applied to the brushes Aj, As 
it will run as a motor, and an independent continuous- 
current will be generated in it, and delivered at the brushes 
By, Be. (Continued: on. page 358.) 
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Electrical Contractors’ Section. 
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Contracts Open and Accepted, and Business Prospects. . 


Contracts Open. 
HOME. 


BELFAST.-— The Corporation invite tenders for the installation 
of electric light at the new Abattoir. Perticulars, £1 ls., from the 
City Surveyor. September 26. 


Bristo..—The Docks Committee invite tenders for the supply, 
erection, fitting and maintenance for twelve months of one 
10-ton and eight 2-ton high pedestal, electrically driven, travel- 
ling jib cranes to be erected on the west wall of the Royal Edward 
Dock, Avonmouth. Particulars, £5, Secretary Dock Committee. 
October 2. 


HowERTON.— The Board of Guardians of the Hackney Union, 
London, N.E., invite tenders for the extension of the telephone 
system. Particulars from Mr. F. R. Coles, Clerk, Sidney-road, 
Homerton. September 27. 


KricHLEy.—The Cerporation invite tenders for the supply 
ar.d erection at their electricity works of (a) eoal handling plant 
capable of dealirg daily with a minimum of 50 tons; (b) one 
storage reservoir with capacity for 200.000 gallons: also (c) 
two circulating water pumps 30 to 40 ft. lift, 120.000 gailons 
per hour. Particulars, £1 1s., each section. from Mr. H. Webber, 
A.M.I.E.E., Borough Electrical Engineer. September 25. 


LivEnroor.— The Select Vestry invite tenders for the supply 
of electric light and ele^tric lighting at the Brownlow Hill Work- 
house. Particulars from Mr. G. W. Cosler, Vestry Clerk, Parish 
Offices, Brownlow Hill. September 30. 


PROFESSOR THOMPSON'S PAPER. 
(Continued from paye 357.) 
If the pole-sections and windings are alike, the 


fluxes will be equal and the voltages equal. Thev can be 
made unequal by altering the pole sections or reluctances 
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of the magnetic circuits, or the resistances of the exciting | 


circuits, or by shifting the brushes to intermediate angles. 
With appropriate modifications such a machine can be 
used as balancer, or booster, or as a three-wire generator. 

If instead of adopting the method of excitation described 
above, one of the magnet pairs Nj, S; is independently 
excited and the second magnet pair Noe, S, is excited from 
the brushes pertaining to the field of the first pair, the 
machine then becomes a variable-speed generator and will 
furnish an approximately constant voltage at any speed, 
in either direction of rotaticn, as required for train lighting. 

Now suppose the same armature to be connected at the 
appropriate symmetrical points to three slip-rings. The 
same machine will then be capable of being used as an 
alternating-continuous converter, and could furnish two 
different. continuous currents at the same time, at equal 
or different voltages. It must, of course, run synchronously. 

In the foregoing it has been assumed that armature 
reaction is absent or has been compensated. If instead of 
compensating armature reaction it is enhanced bv short- 
circuiting one pair of brushes, fresh developments are 
possible ; and on this procedure have been based a number 
of interesting machines such as: the train-lighting 
generators of Rosenberg. Midgeley and others, and Wood- 
bridge's exciter for three-phase systems. Of auto-converters 
that of Crompton-Macfarlane-Burge has obtained wide 
application. Considered in its bipolar form the generator 
E.M.F. is tapped off at the commutator between one of 
the A,, Ag brushes of the motor circuit and a pair of con- 
nected B brushes situated at equi-potential points, not 
necessarily on a diameter at right angles to Ay, Ae. To 
make these B points equi-distant from the A brush as well 
as equi-potential, the two divided pole pairs are arranged 
in bilateral symmetry with respect to the Ay, As axis, Ny 
being the same size as Sy and N» as S4. 

These machines are being used (1) as step-down con- 
tinuous-current converters ; (2) as voltage regulators ; (3) 
as converters to convert from variable current at constant 
voltage to constant current within a limited range; (4) 


as rotary converters affording regulation of the continuous | 


voltage without affecting the power-factor on the alter- 
nating side. 
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MANCHESTER.—The Corporation invite tenders for the supply 
and erection at their Ntuart-street generating station of one 
4.000 to 4,500 kw. low pressure exhaust tvpe turbo-alternator. 
Particulars, £2 2s., from Mr. F. E. Hughes, Secretary, Electricity 
Department, or from Mr. 5. L. Pearce, Chief Electrical Engineer. 
October 4. 


Yonk.— The Corporation invite tenders for 12 months’ supply 
of are lamp carbons, carbon brushes, electrical accessories, in- 
candescent carbon lamps, meters, time switches, motors and 
starters. Particulars from Mr. J. W. Hame, City Electrical 
Engineer, 8, Clifford-street. Neptember 23. 


à 
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OVERSEAS. 


ADELAIDE.— Tenders will be received by the Deputy Post- 
master-General, Adelaide, tor the supply of 20 4} miles of paper- 
insulated, lead covered cable, 1,260 yards of silk and co.ton 
insulated switchboard cable, and 150,000 paper jointing sleeves. 
a deposit of 59", on the first £1,000, and 219, on the amount 
above that sum, is required with each tender. Local repre- 
rentation is necessary. For copies of the specifications and forms 
of tender, application should be made to the High Commissioner 
in London for the Commonwealth of Australia, 72, Victoria- 
street, N.W., where also preliminary deposits may be paid. 

ApELAIDE.— The Imperial Trade Correspondent at Adelaide, 
South Australia (Mr. J. K. Samuel) reports that tenders will 
be received at the office of the Deputy Postmaster-General, 
Adelaide, up to November 1, for the supply of 5,000 porcelain 
insulators (Nchedule No. 190). 


AvusTRIA-HuNGARY.— Tenders are invited by the municipal 
authorities of that place for the supply and erection of the 
machinery for an electric power plant with a capacity of 10,000 
kw. ‘Tenders will be received up to September 30, at ‘ Budapest 
fóváros tanácsa Elnöki ügyossztiülvinak, c/o Dr. Janos Buzáth, 
IV. Városhaz uteza 16, II. 1," Budapest, whence detailed par- 
ticulars may be obtained. 


MELBOUCRNE.— lenders are invited by the Melbourne City 
Corporation for the supply of (1) 13,460 vards of insulated, lead- 
covered, copper cable, and (2) 8,000 yards of fibre conduit. 
Sealed tenders, marked "' Tender for Insulated Copper Cables ”’ 
in the case of (1) and * Tender for Fibre Conduit " in the case of 
(2), will be received by the Agents for the Melbourne City 
Corporation, Messrs. Mellwraith, McEacharn & Company, 
Billiter Square-buildings, London, E.C., up to October 3. Copies 
of the specifications may be obtaircd from the same address on 
payment of a deposit of 5s., which will be returned on receipt 
of a bona-fide tender. Copies of the specifications, etc., may be 
seen by British manufacturers at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, 
E.C. 

ScoTT (Canada).—The Imperial Trade Commissioner for 
Canada (Mr. R. Grigg) reports that tenders are invited by the 
municipal authorities at Scott, Saskatchewan, for the following 
l. Supply and delivery of (a) generator, exciter, and switch- 
board ; (b) transformers and meters ; (c) series tungsten street 
lighting system ; and (d) pumping machinery. 2. Supply and 
delivery of two pneumatic storage tanks. 3. Supply and delivery 
of about 2,200 ft. of 8 in., 7,000 ft. of 6 in.. and 5,400 ft. of 4 in. 
steel water piping, and 15 hydrants and 22 valves. 4. Erection 
of power house and construction of a reservoir. Sealed tenders 
will be received by Mr. G. M. Phillips. Secretary- Treasurer, 
Scott, Saskatchewan, up to September 25. A deposit of 5% 
of the amount of the offer is required with each tender. 


SvpNEY.— Tenders will be received at the office of the Deputy 
Postmaster-General, Svdney, up to December 20, for the supply 
of a branching multiple magneto switchboard and parts. 
(Schedule No. 86). A deposit of 5°, on the first £1,000, and of 


210, on the amount above that sum is required with each 
tender. Local representation is required. For copies of the 


specification and form of tender, application should be made 
to the High Commissioner in London for the Commonwealth of 
Australia, 72, Victoria-street, N.W., where also preliminary 
deposits may be paid. 
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Tenders Accepted. 
HOME. | 

DEWSBURY.—Supply of cable to the Corporation: Union 
Cable Company, Ltd., £126. 

FARNBAM.—T wo high-speed Diesel oil engines coupled to two 
90 kw. alternators with direct-coupled exerters, piping, etc., for 
the Gas and Electricity Company: Diesel engines: Messrs. 
Mirlees, Bickerton & Day, £3,795; switchboard: Messrs. 
Spagnoletti, Ltd., £727. 

GrASscow.— Double cotton covered wire for the Corporation : 
London Electric Wire Company. and Smiths’, Ltd., and the 
British Irsulated and Helsby Cable, Ltd. 

Lonpon.—The tender of the Corona Lamp Works, Ltd., 
Ascham-street, Nt. Pancras, N.W.. has been accepted for the 
whole of the metal filament lamps for the Queen's Theatre, 
Shaftesbury-avenue, where the new comic opera “ Bonita " is 
being produced on Saturday next. 

STOCKPORT.— Plant for Corporation’s Electricity Department : 
spare motor: Messrs. McClure & Whitfield, £38 10s. ; bitumen : 
the Dussett Bitumen Company, £5 103. per ton; recording 
meter: Messrs. Evershed & Vignoles, Ltd.. £8 16s. 10d. ; trolley 
wire: the British Insulated and Helsby Cables, Ltd.. 32 in. 
bands, £8 18s. 6d. per hundred, 8 in. bards, £5 per hundred. 

WoLv ERHAMPTON.— Plant for Curporation’s Electricity Works 
230 cell storage battery: the Chloride Electrical Storage Com- 
pany, Ltd., £9,260, maintenance, £670 per annum; motor- 
driven boosters: the Phenix Dynamo Manufacturing Company, 
£1,590 ; switchgear and instruments: £1,058 9s., high ard low 
tension switchgear, £239; rotary converter: Messrs. Bruce 
Peebles & Company, Ltd.. £1,060. 


Openings for Trade. 


Plant, Wiring, Fittings, Accessories, etc. 


ARBROATH.—-It has been decided by the directors of the 
Infirmary to proceed with the proposed extension of the In- 
firmary buildings, some £6,000 having already been promised 
towards the £8,500 proposed to be expended on the scheme. 

BarRNSLEY.-—The Corporation propose to make extensive 
additions to the public baths, and will construct a swimming 
bath, vapour, slipper and Russian baths. Mr. J. H. Taylor, 
Borough Surveyor. 

BaTLEY.— Tenders are to be asked for in connection with the 
‘extension of the mains. 

BEMPTON (Yorks).— The East Riding County Couzcil proposes 
to erect a new school for 112 places. Mr. John Bickersteth, Clerk 
to the Council, County Hall, Beverley. 

BIGGLESWADE.— New hall avd club premises for the Liberal 
Association. Mr. W. C. Owen Jones is the architect. 

BIRKENHEAD.—A new sorti jg office is to be erected at Liscard 
for the Commissioners of H.M. Works and Public Buildings. 

BLACKHEATH.—-A contract will shortly be placed for the 
electric lighting and heating of Eltham College, which has now 
been acquired by the Committee of the Home and School for 
the Sons and Orphans of Missionaries, Blackheath. 

CarDIFF.—A new technic^l institute is to be erected at 
Cathays Park. Mr. J. S. G.5son, architect; Mr. J. Jackson, 
Director of Education, Citv Hall, Cardiff. 

CARLISLE.— The Corporation is seeking sanction to a loan of 
£9,755 for extensions to the electricity undertaking. 

CHESTER.—A new clementary school (450 places) is to be 
erected at Ellesmere Port. Architects, Messrs. Deacon & Hors- 
burgh, St. George's-crescent, Liverpool. 

CHINGFORD.—A public elementary girls’ school (324 places) 
is to be erected for the Essex Education Committee. Mr. W. 
Stair, 9, Queen Victoria-street, E.C., is the architect. 

Conway.—Electrical installation in new mansion for Sir 
Frederick Cullinan. Architects, Messrs. R. Davies & Son, Bangor. 

CosELEY.—A new school (200 places) is to be built for the 
Education Committee. Mr. F. J. C. Poole, Secretary, Education 
Offices, Coseley, near Bilston. 

DaRLINGTON.—The Corporation proposes to expend £6,000 
on extension of mains, etc. 

DaRLINGTON.—It is proposed to extend and improve the 
Infectious Diseases Hospital at a cost of £1,570. Clerk to the 
Council. 

DovkR.—4A school for girls is to be erected for the Education 
Committee. 

Dover.—A new girls’ school is to be built at Barton-road for 
the Town Council. 

DuNpEE.—Plans have heen passed for the erection of a new 
electric theatre for Mr. J. Noble, and for a large warehouse for 
Messrs. A. Mitchell & Company. 

DunRINGTON.—New school for the Wiltshire County Council 
Education Committee. Architect, Mr. €. L. W. Blount, 
High-street, Salisbury. 

FAREHAM.—A sum of £680 is to be expended by the Urban 
District Council in new services and extension of mains. 

FENcE HovusrEs (County of Durham).—It has been decided 
to erect a new church for the Wesleyan Methodist body. 
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Gra4saow.—The General Post Office is to be extended and 
largely re-built and equipped throughout with electric light, etc. 

Luton.—A sum of nearly £13,000 is proposed to be expended 
for cooling tower, generator and mains. 

MOLESEY.—4A new infants’ school is to be built for the East 
Molesey Urban District Council. Mr. D. Cann, Clerk to the 
Council. 

NESTON.—New handicraft and cooking centres are to be built 
for the Bebington and Neston Education Committee. 
RiPLEY.—AÀ new cottage hospital is to be built. 

Mr. R. Argile, Oxford-street, Ripley, Desby. 

SALE.—New public baths are to be erected for the Corpora- 
tion. Mr. W. H. Mitchell, Market-street, Manchester, is the 
architect. 

SANDBACH.—The Wesleyan Methodist body are about to 
build à new church and schoolhouse. 

STOKE-ON-TRENT.—lxtension of engine-room at Burslem 
Electricity Works, Scotia-road, Burslem ; extension of engine- 
room at the Stoke Electricity Works, Bagnall-street, Stoke-on- 
Trent; new power house, adjoining Hanley Electricity Works, 
Park-road, Hanley. Mr. A. Burton, Borough Surveyor, Town 
Hall, Stoke-on-Trent ; Mr. C. H. Yeaman. Electrical Engineer, 
Hanley Electricity Works, Stoke-on-Trent. 

WAYLAND (Norfolk).—A new infirmary is to he built for the 
Board of Guardians. The architect is Mr. Herbert J. Green, 
Castle Meadow. Norwich. 

WoRKSoP.—SNanction has been granted to the Urhan Council's 
application to expend £300 for extensions to mains, etc. 

YOKER.-—Large extensions are planned at the foundry and 
mill buildings of Messrs. Bulls’ Metal and Melloid Company. 


Architect, 


Company Meetings and 
Reports. 


YORKSHIRE ELECTRIC POWER COMPANY. 


The half-yearly report of the Yorkshire Electric Power Com- 
pany, submitted to the meeting of shareholders on the 19th 
inst., states that the gross profit on revenue account for the half- 
year to June 30 was £6,633, as compared with £4,950 and £2,598 
for the corresponding periods of the two previous years. There 
i8 à net profit of £4,137, as compared with £2,621 for the corres- 
ponding half of last year, and £1,069 in 1909. "There has been a 
general increase in the sale of energy to all classes of consumers, 
included in which the directors are pleased to note the increase 
in supply to local authorities and others holding electric lighting 
orders, as showing & growing appreciation of the advantage of 
purchasing in bulk from the power company in preference to 
generating at their owa stations. Including the amount brought 
forward, there is an available balance of £13,612, out of which 
the directors recommend payment of the dividend on the Nix per 
Cent. Preference shares, amounting to £1,136, carrying forward 
£12,476. 


HOVE ELECTRIC LIGHTING. 


The directors of the Hove Electric Lighting Company, Ltd., 
announce an interim dividend on the Ordinary shares at the rate 
of 8°, per annum for the six months ended June 30 last. 


BROMLEY ELECTRIC LIGHT AND POWER. 


The directors of the Bromley (Kent) Electric Light & Power 
Company, Ltd., have declared an interim dividend at the rate 
of 4% per annum (2s. per share), less income tax, on the Ordinary 
shares for the half-year to June 30. ` 


DIRECT UNITED STATE; CABLE. 


In the report of the Direct United States Cable Company for 
the half-year ended June 30, which has been delayed pending the 
announcement of the agreement with the Western Union Tele- 
graph Company, it is shown that the amount required to meet 
the final dividend and bonus of 3s. per share, paid in July last, 
was made up by a transfer of £7,200 from reserve. Gross revenue 
for the half-year was £12,300 less than for the corresponding half 
of 1910 at £46,200, the decline being principally due to the 
Western Union Company having withheld traffic previously 
transmitted over the Anglo and the Direct Companies’ cables, 
but it is to be noted that in the new agreement the Western 
Union undertakes to pay the Direct Company £10,800, which is 
regarded as compensation for this loss of traffic. Working ex- 
penses increased by £2,500 and net revenue was £14,800 lower 
at £18,500. With the amount brought in and the transfer from 
reserve the total balance was £30,400, the whole of which was 
absorbed by the dividend. For the complete year the distribution 
was 5°, as against 419, for the previous 12 months. 


INTERNATIONALE INCANDESCENT COMPANY. 


The German-American Incandescent Company at Barmen has 
gone into liquidation. It will be continued in connection with the 
Hungarian Auer Company and the Commerciale Bank of Pest, 
under the title Internationale Incandescent Light Company. The 
stock capital amounts to 2,400,000m. 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


A New Incandescent Lamp. 


Something less “expensive than the metal filament 
lamp, but more efficient than the ordinary carbon, has 
been needed in the lamp world for some time. This want 
has now been supplied by the B.T.H. “ Gem” lamp. 
The ** Gem ” lamp represents the most improved develop- 
ment in carbon filament lamps since the original invention 
of the incandescent lamp. The metallised, or, as it 1s called, 
the '* Gem" filament gives an improvement in efficiency 
equivalent in one step to that obtained in the previous 
20 years’ development of the carbon filament lamp. 


The “ Gem ” filament is produced by subjecting the 
ordinary carbon filament to the intense heat of the electric 
furnace. This process removes the residue of ash and hydro- 
carbons, and renders the filament capable of withstanding 
much higher temperatures, and therefore of operating 
at a much higher efficiency than the ordinary carbon 
filament of equal life. The practical result of this is the 
production of a 16 c.p. lamp consuming only 45 watts 
(efficiency 2:8 watts per candle). This gives a saving of 
some 15 watts over the ordinary carbon lamp. A glance at 
the accompanying curves will show the improvement 
secured hy the “ Gem." 

The ** Gem ” filament is also less susceptible than the 
carbon lamps to variations of voltage, as it has a resistance 
characteristic similar to that of metals, increasing with 
increase in temperature contrary to the ordinary carbon 
filament. Although a relatively new development in this 
country, the “ Gem" lamp can hardly be described as 
untried, for 8,000,000 of these lamps are already in use in 
the United States. It is interesting to note that the ** Gem ”’ 
lamp has been adopted by the leading lighting supply stations 
in New York, Chicago, and other large American cities as 
the standard supply lamp in place of the regular carbon 
lamp. This means that the carbon lamp is being abandoned 
as obsolete, and the '* Gem" lamp substituted therefor 
for the 100-130 volt range in which the “Gem” lamp is 
made. 

The new list issued by the British Thomson-Houston 
Company describes the new lamp and gives a table showing 
the saving effected thereby. The lamp can be supplied in 
16 c.p. 45 watt rating, life 1,500 hours, or in a 20 c.p. 
50 watts, life 800 hours. 

The voltage at which the present lamps are made is from 
100-130 volts onlv. The lamp can be ordered for and used 


P I 


in series on 200-250 circuits. The '' Gem" gives a more 
brilliant and better quality of light than the ordinary 
carbon lamp, and its field for use practically covers that 
at present held by the ordinary carbon filament lamp. 
Tt can be satisfactorily emploved in all classes of service 
to which the carbon lamp 1s adapted, and where for various 
reasons it is not desirable to employ the more expensive 
metal filament lamps. There are many situations where a 
low-priced, durable, and yet more economical lamp than the 
ordinary carbon is desired, and it is 1n this field that the 
* Gem ” lainp has special application. 

The British Thomson-Houston Companv, Ltd., will be 
pleased to forward their '* Gem ” List, No. 310, on receipt 
of application for same, addressed to their Publicity 
Department, 83, Cannon Street, London, E.C. 


Efficiency in Watts per candle. 
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CURVES SHOWING THE IMPROVE- 
MENTS IN EFFICIENCY OF INCAN- 
DESCENT LAMPS BY YEARS FROM 
1881 TO DATE FOR ORDINARY 
CARBON LAMPS AND THE NEW 
TMPROVED GEM LAMP. 
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Showing life in hours given by a 50 watt lamp with 
carbon and ` Gem" filament over the limiting range of 
efficiency for each filament. 

For example, for 1,000 hours' life the efficiencies are as 
follows :— 

Carbon 3:5 watts per candle. 
"Gem" .. 278 ,  , 5 

For an efficiency of 2:3 watts per candle the lives are as 
follows :— 

Carbon 140 hours. 
"Gem" .. 530 ,, 

The lives referred to are the useful lives i.e., life in which 
the candle-power is maintained within 80% of the initial 
candle-power. 


Messrs. Feld Bros. & Company have removed to more 
commodious offices and stores on the ground floor of 25, 
Budge-row, Cannon-street, and their telephone number is 
now 1501 London Wall (2 lines). 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Fuses. 


14042.—1910. H. L. K. Jonnson, 8, Roundhay-crescent, Leeds. 
The terminal clamp has a thin flexible member disposed 
against & recessed insulating part for receiving and holding 
the cables and fusible wire. A centrally and transversely 
disposed screw allows each terminal clamp to be adjusted 
as required. 


Electric Clock. 


14126.—1910. F. HorpEN, 1, Harcourt-buildings, Temple, 
London. Both contacts are made of magnetically reinforced 
material in order to prevent chattering and thus ensuring 
certain closure of the circuit of the energising coil during 
time of engagement with the fixed contacts. 


Safety Fuses. 


16258. —1910. Dr. M. KaLLMANN, Kurfuerstendamm 40, Berlin. 
The bulk of the current is normally carried by the main fuse. 
An auxiliary fuse of higher resistance connected in parallel 
with the main fuse is provided and adapted to break after 
the main fuse. The auxiliary fuse is made of a positive 
temperature coefficient conductor such as iron, which has a 
resistance at white heat at least ten times ar great as when 
cold. 


Control Systems for Electric Motors. 


17107. 1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee, U.S.A. In this system, in which a resistance is 
connected in a dynamic braking circuit across the motor 
armature and a mechanical brake which is applied when the 
armature speed ard breaking current decrease to a low 
value, a number of electromagnetic switches are provided 
which operate successively to remove the resistance from 
circuit gradually as the armature speed decreases. Inde- 
pendent means are provided for arresting the progressive 
operation of the switches when the armature current rises 
above a predetermined value. 


Electrical Heating Radiators. 


21848.—1910. J. H. CuNNiINGHAM, 16, Mount-road, Hendon. 
The reflector is composed of a number of sections. Each 
section carries the necessary contact sockets for the reception 
of the lamps or other heating resistances. These sections 
with their contacts are capable of being easily attached to 
cr separated from one another by means of a hinge or other 
joints. By the employment of such sections and contacts a 
radiator can be built up to any desired size very quickly and 
simply. The arrangement of the hinge joints enables the 
units to be inclined to each other if desired so that the 
radiator as a whole may be arranged in a curve instead of a 
flat plane. 


Automatic Regulators for Electrie Circuits. 


22198.—1910. E. Presser & GESELLSCHAFT FUR ELEKTRO- 
TECHNISCHE INDUSTRIE, m.b.H. Belle- Alliancestrasse, Berlin. 
The short circuiting and reinsertion of the resistance in the 
circuit of excitation is effected by a movable contact piece 
which works with a stationary contact piece and is capable 
of two movements. One of the movements is produced by 
the tension to be regulated and the other movement is 
effected in the known way. 


Rotating Commutators. 


22507.—1910. VIcKERS, Son & Maxim, Lrp., Sheffield. The 
commutators are encircled by a split ring or two or more 
circular segmental pieces constituting a ring. The ends of 
the ring are brought together and the area enclosed by it is 
reduced by drawing the ends of the ring together by means 
of two collars. An inward pressure is thus exerted by the 
ring. 

Actuating Conduit Covers and Collector Ploughs. 

24489.--1910. D. D. Samara, Vicenza, Italy. The conduit covers 


of electric tramways may be opened and the collector | 


ploughs lowered consecutively by means of levers on either 
end of the tram. The levers operate pulleys and wheels to 
bring about the desired movements. 


Electricity Motor Meters. 


30297.—1910. CoMPAGNIE POUR LA FABRICATION DES COMPTEURS 
ET MATERIAL D’USINES A Gaz, Paris. This is an improve- 
ment in meters of the kind in which & metallic bell is com- 
pletely immersed in mercury and serves as a motor element 
and damping device. The damping couple of this improved 
meter is caused to increase with the temperature in equal 
proportion to that with which it tends to decrease in conse- 
quence of the increase of resistance of the armature. A 
further improvement (559.—1911) allows the meter to be 
regulated and adjusted in a simple manner by varying the 


angular direction of current flow across the armature with | 


regard to the magnetic field. 


Electric Relay Apparatus. 


28588.—1910. J. D. TAYLOR, Edgewood Park, Allegheny, Pa., 
U.S.A. The relay comprises a rectangular core of magnetis- 
able material having two-pole pieces which project inwardly 
from opposite sides. The remaining sides of the rectangle 
are connected by means of a magnetisable bar, which passes 
between the pole pieces. The movable member of the relay 
is constituted by a short circuited coil which moves in the 
space between the pole pieces and the bar which are provided, 
with field windings connected to a suitable source of current. 


Electric Motor Control. 


177.—1911. GENERAL ELECTRIC COMPANY, Schenectady, U.S.A. 
In order tha: the speed of the motor may be automatically 
varied within predetermined limits by the opening and 
closing of a contro! switch the field resistance is operated on 
as a whole by specially provided means whereby the resist 
is alternately inserted or eliminated at a rapid rate until 
the motor reaches the speed corresponding to the ultimate 
field strength desired, instead, as formerly, of varying the 
resistance of the field circuit. 


Extinguishing Fires in Electric Circuits. 


2226.—1911. C. GavurscH, 9, Berchtesgadenserstrasse, Berlin. 
Fire extinguishing gases, such as ammonia, carbonic acid, 
etc., are conveyed directly to the circuit from a distant place 
through suitable conduits within the casings to the place 
where the fire has broken out. 


Mechanism for Transmitting Electric Impulses. 


3086.—1911. G. A. CARDWELL, 27, William-street, New York 
City, U.S.A. Notched selector bars are actuated in two 
directions by the key levers for simultaneously closing 
normally open contacts in the circuits in seta of the same 
number for every symbol represented on the keyboard. 
Means are also provided for completely closing the selected 
circuits in à predetermined sequence to transmit impulses 
to & distant station. | 

Danger Signal. 

3978.—1911. COMPAGNIE SIGNAUX ELECTRIQUES POUR CHEMINS 
DE Fer, 6, Rue Caroline, Paris. In order to counteract the 
danger involved when a train passes a signal fixed at danger, 
a warning apparatus on the train is brought into contact 
with a wire from the adverse signal and an alarm is given. 
The alarm continues to sound until the signal is changed to 
line clear when the wire is simultaneously disconnected from 
the apparatus on the train. 


Control of Railway Signals. : 


8511.—1911. SreMENs Bros., Westminster, S.W. Two indepen- 
dent electric circuits, either of which when closed renders 
possible the movement of the home signal into line clear 
position, and a fouling bar are worked in combination so 
that when a train passes the fouling bar a switch is moved 
from a contact of the first circuit to a contact of the second 
circuit. When the next train passes the switch is moved from 
a contact of the second circuit to a contact of the first circuit 
and so on. 


Hydraulic Pump Control. 


8890.—1911. H. Davey & Company, LTD., Sun Foundry, Leeds. 
The gear for starting and stopping electrically driven pumps 
comprises a hydraulic ram for moving the electric controller 
from the off to the on position. The continued movement of 
the ram opens and holds open a valve for admitting pressure 
for closing and keeping closed the byepass valve. The first 
portion of the return movement of the ram permits the 
valve to return to its normal position and allows the byepass 
valve to open before the continued notion of the ram com- 
mences to move the controller for bringing in the resistances 
for stopping the electromotors and pump. 


Automatic Telephones. 


10341.—1911. Sremens & Haske, A.G., Berlin. The sub- 
scriber’s instruments are either mounted so that they can 
be readily turned round into any position or provided with 
two or nore dials which can be placed in different positions 
and connected to the fixed impulse transmitter. Tbis enables 
the instrument to be operated frcm more than one position. 


Electric Motor Control. 


12921.—1911. ^ ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, 
Berlin. This system, which is designed to control hoisting 
or driving machinery, is provided with a contact device 
which controls an automatic regulator. The contact device 
is influenced by two excitations, one of which is proportional 
to the actual speed of the motor while the other is changed 
in proportion to the nominal speed dependent on the 
position of the controller lever. 
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= Technical Classes. 


Bereuglh Polytechnic Institute, 
= Borough Road, $.E. 


(Five minutes by car from London, Southwark, Blackfriars, 
Waterloo and Westminster Bridges.) 


RE-OPENS SEPTEMBER 25, 1911. 


ELECTROTECHNICS. 


Head of Department : John Henderson, 
A. M.I. E. E. 
GENERAL PRINCIPLES (for Beginners). 


D.Sc., F.R.S.E., 


First Year Fee 
16s. 

Second Year TECHNICAL APPLICATIONS, including Elec- 
trical Design. Fee 12s. 6d. 

Third Year CONTINUOUS CURRENT WORK: Instru- 
ments, Testing Dynamos and Motors. Fee 15s, 

Fourth Year ALTERNATING CURRENT WORK: Principles 
and Theory, Measurements, Alternators, Motors, 
Transformers, Single and Polyphase Work. 
Fee lös. 


ELECTRIC WIREMEN'S WORK. 


First Year: Fee 12s. 6d. Second Year: Fee 15s. 
Fee 17s. 6d. 
ELECTRICAL DESIGN AND WORKSHOP DRAWING :— Elementary : 
Fee 5s.; Advanced: Fee 7s. 6d. 
For further particulars and detailed Syllabus of each Course 


sce Prospectus. 
| C. T. MILLIS, Principal. 


Third Year: 


—————— ———————Óe———————————————— —MÓMÓNNDO 


NORTHAMPTON POLYTECHNIC INSTITUTE. 
ST. JOHN STREET, LONDON, E.C. 


Session 1911-12. 
MECHANICAL AND ELECTRICAL ENCINEERINC. 


FULL DAY COURSES in the Theory and Practice of the 
above subjects will commence on Monday, October 2, 1911. The 
Courses in Mechanical Engineering give a thorough grounding 


| 


in Engineering work, and in the third and fourth years include | 


specialisation in various directions, such as Automobile and 
Aeronautical Engineering. In Electrical Engineering with similar 
grounding the specialisation is in the direction either of Heavy 
Electrical Engincering or of Telegraph y and Telephony, including 
Radio- Telegraph y. 


ENTRANCE EXAMINATIONS will be held on Wednesday 
and Thursday, September 27 and 28, at which THREE EN- 
TRANCE SCHOLARSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether ; they 
also prepare for the degree of B.Sc. in Engineering at the 
University of London. Fees for either of these courses £15, or 


£ll per annum. 
TECHNICAL OPTICS. 

Full and partial day courses, practical and theoretical, in 
Technical Opties will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and are well adapted to those sceking a career in this 
department of Applied Science. 

The laboratories, workshops and lecture rooms of the Institute 
are fully equipped for the most advanced teaching in all the 
subjects referred to above. 


Full particulars can be obtained on application at the office of 
the Polytechnic, or to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


City & Guilds Technical College, Finsbury. 


(LEONARD STREET, CITY ROAD). 


A College for the scientific training of students who are 
preparing to become electrical cr mechanical engineers, or 
chemists; and for engineering pupils who desire to supplement 
their practical training bv a two years’ course of instruction 
in the principles of engineering science. The instruction is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 


The College does not prepare students to pass external 
examinations. <A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English ; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
a period of two years, and those in Chemistry three years. 
There are arrangements also fur three-year courses in 
Engineering for those who desire. Fees, £20 per annum. 

PROFESSORS: 
ELECTRICAL ENGINEERING 


AND PHvs1cS; Silvanus P. Thompson, D.Sc., 


F.R.S. (Principal of the 
College). 
MECHANICAL ENGINEERING 
AND MATHEMATICS : E. G. Coker, M.A., D.Sc., 


M. Inst. M. E. 
.. Raphael Meldola, D.Sc., F.R.S.. 
F.I.C. 
City and Guilds of London Institute, 
Gresham College, 
Basinghall-street, E.C. 


CHEMISTRY 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLEGE, NEWCASTLE-UPON-TYNE. 


PrincipaL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 

F. H. PRUEN, M.A., Secretary. 


Armstrong College, Newcastle-upon-Tyne. 


UNIVERSITY OF LONDON. 


KING'S COLLEGE. FACULTY OF ENGINEERING 


Complete COURSES of STUDY, extending over either 
three or four years, are ARRANGED in Civil, Mechanical, 
and Electrical Engineering for the Engineering Degrees of 
the University of London and for the Diploma and Certifi- 
cate of the College. 

The four years' Course provides, in addition to the 
Academic training, opportunity for practical training in 
“ Works." 


MEMBERS OF THE ENGINEERING STAFF. 
Professor D. S. Caprer, M.A., M.Inst.C. E., Dean. 
Professor H. M. WavNFonTH, A.M.Inst.C. &., Sub-dean. 


ENGINEERING. 
David Sing Capper, M.A.. M.Inst.C. E., M.I. M. E.. Professor. 
Harry Morton Wavnftorth, A.M.Inst.C. E., M.I. M. E., Assis- 
tant Professor. 
Oliver Sturdy Sinnatt, M.Sc., Senior Demonstrator. 
Ralph Wolfenden. M.Sc. 
Herbert George Taylor, M.Sc. 
Walter Herbert Webb, Lecturer in Geometrical Drawing. 
ELECTRICAL ENGINEERING. 
Ernest Wilson, M.I. E. E.. Professor. 
Frederick Steel E. Robertson, A.M.L. E. E. ! D . 
Robert Ellis Shaweross, A. M.Inst.C. EB. ] emonstrators, 
Hugh Whitmore Franks, Assistant Demonstrator. 


! 
; Demonstrators. 


MeraLLUkGY.—A. K. Huntington, Professor. 
For full information apply to the Dean or the Secretary, 
King’s College, Strand. 
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TECHNICAL CLASSES.—Continued. 


The Sir John Cass Technical institute, 
JEWRY STREET, ALDGATE, E.C. 


PRincIPAL:— CHARLES A. Keane, D.Sc., Pu.D, F.I.C. 


The following Special Courses of Instruction will be given during 
the Autumn and Lent Terms, 1911-12. 


ENGINEERING METALS AND ALLOYS. 
BY 
WESLEY J. LAMBERT, Assoc.Inst.C.E. — 
(Chief Metallurgist, Royal Gun Factory, Woolwich Arsenal). 


A. course of 24 Lectures followed by suitable practical work, 
commencing Thursday, October 5, 1911. 


LIQUID,* GASEOUS AND SOLID FUEL. 


BY 


J. S. BRAME 
(Lecturer on Chemistry at the Royal Naval College, Greenwich) 


A course of 20 Lectures, Monday evenings, 7 to 8, commencing 
Monday, October 16, 1911. 


These Courses of Instruction are arranged to meet the require- 
ments of those engaged in Chemical and Engineering Works, 
or who are concerned with the use of Fuel as a motive power. 


Detailed syllabus of the Courses may be had upon application at 
the office of the institute, or by letter to the Principal. 


London & North Western Rallway. 


SITES ror WORKS 


The London & North Western Railway 
Company have numerous sites adjacent to 
their line, suitable for the erection of factories 
and works of all descriptions and at man 
places factories are already available. 

The London & North Western Railway 
Company serve, or are in direct communica- 
tion with, all the large manufacturing Towns, 
Ports, and Coal Centres of the United King- 
dom, and afford unrivalled facilities for the 
rapid transmission of merchandise. 

Manufacturers and others seeking or in- 
terested in developing new industries shoulc 
communicate with Mr. I. T. WirriAMs, District 


Traffic Superintendent, X Sites Department, 


Eldon Street, London, E.C., who will be pleased 
to submit full information regarding available 
Sites, Siding possibilities, and also such par- 
ticulars as cost of Gas, Water, and Klectricity, 
distance from Coalfields, etc., and the local 


' conditions prevailing at the various centres. 


Telephone - 497 LONDON WALL (4 Lines). 
Telegrams - ‘‘LONORWES, LONDON.” 


THE LONDON ELECTRIC WIRE COMPANY 


Telegrams: “ELECTRIC LONDON.” AND SM ITHS LTD, Telephone No. 3105 London Wall. 


Offices and Warehouse: Works: { CHURCH ROAD WORKS, LEYTON, E. 
PLAYHOUSE YARD, GOLDEN LANE, LONDON, B.C. 0755: 1 ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTION OF CABLES AND WIRES FOR ELECTRICAL PURPOSES. 


— —Á— 
p —— 


DYNAMO WIRES, strips & compressed Strands. INSTRUMENT WIRES, Siik Cotton covered. 


EUREKA, PLATINOID and other High Resistance wires. ENAMEL insutatod wires. 


FLEXIBLES. INSULATING VARNISH. 


HIGH CONDUCTIVITY COPPER WIRE. 
SPECIAL TROLLEY WIRE. — 


STEAM ENGINE. 
30 B.H.P. vertical, simple double acting, non condensing, 


TWO DYNAMOS. 
One Easton 16 K.W. shunt wound dynamo, 100/105 volts or 


140, 9 O r.p.m., and one 5 K.W. compound wound dynamo, 105 
volta, 890 r.p m. : 


BELTS. ENGINE ROOM SWITOHBOARD. 
BATTERY. | 
E.P.S. 56 cells, type P. 17, complete, 
MOTOR. 


8 B.H.P. shunt wound, by Crompton, semi-enclosed 110 volts,- 


750 r.p.m. 


Apply to Mr. D. SPERO, 31, Duke Streat, Aldgate, E.C. 


BRUSHES. 


FUSE WIRES. JOINTING MATERIAL. 


SILICIUM BRONZE & PHOSPHOR BRONZE WIRE 
ALUMINIUM WIRE. 


V 


ULCANIT 


SPECIALISTS t 


TURNED & MOULDED GooDs. 


F. CARSON t» EVANS. 
5^Fenchurch Buildings 


LONDON, E.C. 
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Special Notice 


to Advertisers. 


“The Electrical Engineer” has completed 


arrangements by which the services 


of a FIRM OF DESIGNERS OF 
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at the disposal of advertisers desir- DAYS' for 
APPROVAL 


ous of putting their announcements: 


before the Trade in a manner at 
once Novel, Original, Artistic and 
Striking. 


e e ® 
This firm has designed and executed some 


of the most famous Posters, Show- 
and 


devices ever seen in this Country, 


cards other Advertising 
and has in its employ a staff of 
Artists who make a Speciality of 


Newspaper Advertising. 
eS ® B 


In view of the forthcoming great Electrical 
Exhibition at Olympia, and the wide 
field which that occasion offers for 

- Effective these 
columns, the ELECTRICAL 

ENGINEER is prepared to quote 


Special Terms for these services for 


Advertising in 


Occasional Announcements and to 
offer them Free of Charge for Series 
Advertisements. 


e e P» 


Inquiries are solicited and should be 
addressed to the Manager, “ The 
149, Fleet 


Electrical Engineer,” 


Street, London, E.C. 


For instructions on Cleaning and Polishing 


BLAKE à 


FULL CANVAS BINDER with unique locking 
arrangement. 
200 Kuled Sheets to your choice, 


Full Alphabetical Index. Double Tabbed. 
25 Patent Steel Cross Reference Markers. 


OR FOR 5/- 
we will send you one of e ‘Trade, Factory or 
Professional Record Keeping Systems. 


Full list sent post free on application. together with our 
GREEN BUSINESS BOOK. 


COMPLETE OFFICE SYSTEM. 
An invaluable book is published by Moore's Modern 
Methods, 160 pages, profusely tliustrated, written by 
experts. The final word on Office Systems. Art cover. 
Stxpenc: post free. Money refund d on first order. 


MOORE’S MODERN METHODS 
4X St. Bride Street, London, E.C. 


Write for Samples and Prices. 


MOSSES & MITCHELL, 


and 


Installation Engineer. 


once a month. 


CONTENTS OF No. I. 


Introductory Article and Programme .. 

House Wiring: by Allen Forbes T $s T 
Contracts and the Law:. Points to be Watched by 
Manufacturers and Agents: by A Barrister 
School Lighting: Practical Considerations for the 

Illuminating Engineer: by A. G. Kennedy as 
Modern Practice with Storage Batteries: by George 
Clifton .. a T % os en W 
Metal Lamps for Sign Lighting .. 
Ice Making by Electricity Qs - es i 
Central Station Managers: An Invitation to Readers 
Control of Motor Driven Pumps a m i5 
From a Contractor's Notebook .. $^ - 
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INSULATING STAPLES 


Chiswell Works, 122-124, GOLDEN LANE, E0. 


Che Electrical Danufacturer 


Issued Gratis with the ELECTRICAL ENGINEER 
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The next number will be published with the ELECTRICAL 


Electrical Fittings and Electric Cookers d 
s A ENGINEER for October 6. 


CANNING’S HANDBOOK ON 


POLISHING, ELECTRO-PLATING & LACQUERING. 


Fully Iilustrated. Price 2s. Sd. pest free. Abroad 2s. 6d. 
WW. CANNING & Co. BIRMINGHAM. 
LONDON: 18/30, ST. JOHN'S 8Q.. CLERKENWELL, BC. 
MENTION BOOK EE4. 


For Advertising Rates apply to— 
THE MANAGER, 
The Electrical Engineer, 
149, Fleet Street, London, E.C. 
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An Illustrated Record and Review of Electrical Progress. 
SS ia? MENS 


Old Series, Vol. LIII. 
New Series—No. 13, Vol. XLVII 


The New Life-Saving | 
Apparatus. 


ED 


Important Notice. 


Correspondence with regard to the Fries Apparatus 
for restoring animation after apparent death from 
electric shock, drowning, mine gas poisoning, etc., 
has attained such dimensions during the past week 
that we are compelled to ask our friends to accept 
this notification as a reply for the time being, the 
references to the machine in our own columns and the 
quotations from these articles which have appeared 
in nearly 300 newspapers in all parts of the 
country, having overwhelmed us with inquiries. 


DATE OF SUPPLY. 


Replying generally to these queries, we may state 
that the first consignment of the apparatus will be 
delivered in London to-day, and the orders already 
received will be filled as speedily as the machines 
can be packed and despatched. 

In the case of orders for 10 machines and upwards, 
a few days’ delay will be inevitable, but this will be 
minimised as far as the exigencies of transit will 
allow. 

By arrangement with the patentees, we hope to 
be in a position in the course of a few weeks to 
manufacture the apparatus in this country. 


DEMONSTRATIONS. 


At the kind invitation of the Board of Trade, a 
demonstration of this machine at the offices of the 
Board is now in course of arrangement. 

Demonstrations are being made daily at the 
ELECTRICAL ENGINEER’S Stand No. 277, in the 
gallery at the Electrical Exhibition at Olympia. 

At the invitation of the President of the Associa- 
tion of Mining Electrical Engineers, Mr. W. Maurice, 
F.G.S., M.I.E.E., M.Inst.M.E., a special demonstra- 
tion will be given at the annual conference of the 
Association at Glasgow on Friday, October 6. 

Other demonstrations are being arranged, of which 
due notice will be given in these columns. 

ORDERS. 

Orders for the apparatus will be filled in rotation. 
The price of each apparatus is £6 ros. cash, but a 
small discount can be made on orders for 10 machines 
and upwards. 

All communications should be addressed to the 
Manager, the ELECTRICAL ENGINEER, I49, Llect- 
street, London, E.C., and the envelope marked 
“ Life-Saving Apparatus." 


; LONDON, SEPTEMBER 29, 1911. 
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Price 2d. 
Registered at the General Post Office. 


NOTES. 

W ROUT indulging in hyperbole, it may justly be 

said that the Olympia Exhibition is a triumph 
for all concerned, and that organizers and exhibitors alike 
are entitled to the congratulations of the whole industry. 
The progress achieved in every direction even since the 
Manchester Exhibition three years ago, is little short of 
marvellous, and by comparison, the Olympia display of 
1905 lingers in the memory as almost rudimentary, wonder- 
ful though it seemed to be at the time. In two specific 
directions the progress made since that date has been very 
nearly phenomenal. From being a trade, illumination has 
become both an art and a science ; and at the same time 
the domestic applications of electricity have emerged from 
the more or less tentative and experimental stage and 
taken up a permanent position among the economic 
necessities of the age. It is indeed a very noteworthy sign 
of the times, and one full of hopeful augeries for the future, 
that although the '' heavies ” are thoroughly well repre- 
sented at Olympia by some of the best firms in the kingdom, 
the dominant note of the Exhibition is that of apparatus 
and accessories. Never before has there been such a display 
of domestic appliances, and never before have these appli- 
ances been at the same time so effective and so moderately 
priced. The developments in this branch of inventive in- 
genuity during the past five or six years have been little 
short of amazing ; and the demonstrations which are daily 
being made with various types of apparatus should go far 
towards convincing the householder that “electricity in 
the home,” so far from being the luxury of the rich, is 
within the reach of all. 


From the popular point of view, perhaps the finest object 
lesson in the whole exhibition is that which is conveyed 
by Messrs. John Barker & Company's “ Electric Home.” 
Here the public can see practically every manifestation of 
the delight, the economy, the efficiency, and the cleanliness 
of electricity as adapted to the everyday affairs of life. We 
have illustrations of every form of lighting, direct and in- 
direct, simple and complex, plain and ornamental, the art 
of illumination at its highest pitch of development. We 
have domestic electric appliances of every kind, the electric 
afternoon tea with electrically produced music, the electric 
heater, the electric kitchen, the electric toilet table, and a 
score of other instances of the utility and simplicity of 
electrical applications. Architects and builders may well 
find herein new sources of inspiration in regard to the 
design and construction of modern homes, and central 
station engineers, manufacturers, contractors, and salesmen 
may derive from it fresh ideas for propaganda work. If 
they were all to combine in order to send broadcast all over 
the country a booklet describing and illustrating in every 
detail this concrete instance of what may be achieved in 
this particular direction, we believe that the immediate 
result would be an enormous increase of business. 


WE regret to note (entirely, it should be said, from 

external evidence) that the digestive functions of 
the correspondent who writes the Electrical Notes for the 
“Times Engineering Supplement " are out of order. A 
few weeks ago he was falling foul of the Electric Supply 
Publicity Committee on account of what he termed the 
* anzemic unseductiveness " of its literature and leaflets, a 
piece of criticism which can only be attributed either to 
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& lamentable ignorance of the nature of this literature or 
(preferably) to a fit of the blues. This week he refers to Mr. 
Orme Bastian's new development in electric heat storage 
as one of “the dreams of inventors which may or may 
not be realized," and advocates a ' close time” for in- 
ventors of all kinds. Now, criticism of this sort, if it came 
Írom irresponsible writers in the halfpenny press, might be 
allowed to pass unnoticed. From the “ Times Engineering 
Supplement " something very different is to be expected 
than such atrabilious indiscretions as these. There is little 
enough of the dreamer about Mr. Bastian, and his “ hot- 
box" at which the writer “jibs” so petulantly is an 
accomplished fact which has withstood severe practical 
tests and is ready to be placed on the market. The “ Times " 
writer goes on to say that “ it is decidedly doubtful whether 
the statements in circulation describing, as a probable 
method of the near future, the erection of small windmills 
on the roofs of houses for generating electrical energy to 
be stored in hot boxes, have not a somewhat mischievous 
effect in retarding the progress of domestic heating and 
cooking." On which it may be observed that it is not at 
all doubtful that superficial criticism of this character, 
launched without the slightest investigation into the facts, 
is likely to have an extremely mischievous effect ‘in re- 
tarding the progress " of anything—and everything. 
WV £ have pleasure in announcing that the Council of 
the British Electrical and Allied Manufacturers’ 
Association have decided to hold a dinner to celebrate the 
reorganization of the Association. The function will take 
place at the Hotel Cecil, on Thursday, October 12, when 
we trust that there will be a large muster of members and 
their friends to launch the Association in its more com- 
prehensive form upon a new career of usefulness. Tickets 
for the dinner may be obtained from Mr. F. B. O. Hawes, 
Olympia, Kensington, or 36 and 38, Kingsway, W.C., and 
from the following firms:—London: Messrs. Berry, 
Skinner & Company, 78, Upper Thames-street, E.C. ; 
Messrs. The General Electric Company, Ltd., 71, Queen 
Victoria-street, E.C. ; Messrs. Nalder Bros. & Thompson, 
Ltd., 34, Queen-street, Cheapside. Birmingham : Messrs. 
Chamberlain & Hookham, Ltd., Solar Works, New Bar- 
tholomew-street; Messrs. The Electric & Ordnance Ac- 
cessories Company, Ltd., Cheston-road, Aston. Bradford : 
Messrs. The Phoenix Dynamo Manufacturing Company, 
Thornbury Works. Edinburgh: Messrs. Bruce Peebles & 
Company, Ltd. Gateshead-on-Tyne: Messrs. The Sun- 
beam Lamp Company, Ltd., Park-road. Glasgow: 
Messrs. Mavor & Coulson, Ltd., 47, Broad-street, Mile End. 
Manchester and District: Messrs. Electromotors, Ltd., 
Openshaw; Messrs. Ferranti, Ltd., Hollinwood ; Messrs. 
The Lancashire Dynamo & Motor Company, Ltd., Trafford 
Park, or from the office of the ELECTRICAL ENGINEER. 


HE Disillusionist is still in our midst. We know, on 
his authority, that Joan of Arc, William Tell and 

the Apple, Alfred and the Burning Cakes are merely sun 
myths, that Nero was a philanthropist, Shakespeare an 
imposter, and Harry the Eighth a model of all the domestic 
virtues. The same agency has now deprived Benjamin 
Franklin of the honour of having invented the electric kite 
and bestowed it upon a comparatively obscure French 
physician of Nérae, by name Jacques de Romas, who it 
is declared, experimented with it in 1750, two years before 
the great American scientist first drew his lightning from 
the clouds. After neglecting his memory for more than 
a century and a half, the citizens of Nérac have erected a 
statue in his honour, and next week M. Fallirées, who 
comes from that neighbourhood, is to be invited to preside 
at the unveiling ceremony. A memorial tablet includes the 
electric kite among the achievements of Dr. de Romas, 
and the claim 18 endorsed by members of the Academy of 
Sciences and other learned bodies. But it is to be noted 
that so far as the records of the Academy of Sciences are 
concerned, no experiments with an electric kite are associ- 
ated with the name of Jacques de Romas or any other 


Frenchman until the summer of 1753, whereas Franklin’s 
first public demonstration of the idea was made in June, 
1752. In fact, de Romas himself never went further than 
the assertion that he “ conceived the idea " in 1750, and 
the records show that he made no mention of the matter 
until some two months after Benjamin Franklin’s public 
experiment. 


HE Newcastle Electric Supply Company is embarking 
upon a bold scheme for the popularization of elec- 
tricity for heating and cooking purposes. In order to 
simplify the accounts of consumers in private houses who 
use current for lighting, heating, cooking, etc., it is proposed 
to enable such consumers to get current for heating and 
cooking purposes and also current for a more extended use 
of the lighting installation at 2d. per unit. The charge 
is to be on the basis of 124d. per cent. on the rateable value 
of the house, and 1d. per unit for all electricity consumed. 
This means a reduction of something like fifty per cent. 
on the existing rates, but an official of the company states 
that they could afford to do this because the amount of 
electricity that could be consumed for heating and cooking 
purposes would represent something like £30,000 or 
£40,000 a year. “ If we were to increase our revenue to 
this extent," he said, ‘‘ we should be able to reduce our 
price. A second reason is that the use of the power for 
heating and cooking will mostly take place when the 
current is not being used for lighting, and the original plant 
would serve both purposes." But he pointed out that “ it 
would not pay a consumer to be charged on this tariff 
unless an extended use of current is made, while if current 
is freely used for both lighting and heating, it will be found 
that electricity will compete with either gas or coal, 
both for cooking and heating." The progress of this ex- 
periment will be watched with a good deal of interest. 


EPORTING on the trade of Kobe, Mr. Layard, the 
British Consul-General, observes that ‘‘ there seems 
to be a complaint of the lack of British commercial travel- 
lers—not a new complaint by any means in the Far East. 
Such men should be experts, though not necessarily ac- 
quainted with the Japanese language, as English is the 
general business tongue in Japan, and in any case inter- 
preters can be secured if required." There is, however, no 
lack of travellers representing German electrical firms, and 
some of them speak Japanese with great facility. Mr. 
Bayard says that local industrial development is most 
noticeable in electrical enterprises, such as electric tram- 
ways and railways, and in the installation of power stations 
for electric lighting, etc. ; and he notes that although the 
aspiration of the Japanese merchant is towards “ direct 
trade " and tbe entire elimination of the foreign merchant 
as the medium of trade, there seems to be no likelihood of 
such a consummation. “‘ With the exception of Japanese 
firms with well-established business connections abroad, 
the majority must find it to their profit to deal with the 
local foreign merchant, who is fully informed as to require- 
ments in his own country. Foreign firms on the spot who 
import machinery and other classes of goods keep them- 
selves fully posted as to Japanese requirements, and are 
also in the best position to fill contracts which are made 
privately and are not put up to public tender." A local 
factory for the manufacture of electric cables, equipped 
with British machinery and having the services of a British 
cable expert, has made great progress since last year, and 
can successfully compete with British goods in price and 
delivery. For paper-insulated cables there is still a demand, 
and large contracts have recently been secured by Con- 
tinental manufacturers at very low prices. The outstand- 
ing feature of the year, however, was the number of gas 
plants which were set up, both for supplying towns with 
gas and for small suction gas electric power stations. In 
the early part of the year the bulk of the orders were given 
for British machinery, but during the latter half Con- 
tinental firms secured a number of important contracts, 
principally by undercutting British_ prices. 


THE ELECTRICAL ENGINEER, SEPTEMBER 


f APPLIC 
BER 


The great Exhibition opened on*Saturday"and 
may justly be said to have more than fulfilled 
even the most sanguine hopes of its promoters 
and organisers. It was perhaps inevitable that 
on the opening day there should still have been 
a'certain amount of work unfinished, for there 
has been a great dearth of carpenters, owing to 
the Exhibition at the Agricultural Hall and other 
causes, but such shortcomings as were apparent 
were not in anv degree scrious, and by the be- 
ginning of the current week everything was in 
perfect working order. Elsewhere we take a 
general survev of the Exhibition, and nothing 
more need be said here with regard to the ex- 
hibits, save that they were on a scale so compre- 
hensive in their extent and varietv as to surprisc 
even those best acquainted with the industry on 
behalf of whose wide resources this Exhibition 
was called into being. 


It is especially significant of the high view 
taken bv the President of the value and impor- 
tance of the gathering, that Sir William Preece, 
the veteran scientist, in direct opposition to the 
advice of his doctors, determined to preside at 
the Inaugural Banquet at the Trocadero Res- 
taurant. So keen was the intcrest taken by Sir 
Wilham in this function, that he deliberately 
broke a rule which for the past three years he 
has religiously observed, namelv, that of ab- 
staining from all evening public functions ; and, 
as he confessed in his able speech, he had enjoyed 
himself so much that he outstayed the extension 
of time allotted to him by one hour, finally 
leaving the scene of festivity amid a salvo of 
applause. 


The banquet itself was distinctly noteworthv, 
not only as marking another milestone in the 
immense strides which have been made in the 
electrical industry within the last few years, but 
bv reason of the spirit of thorough good-fellowship 
which dominated the proceedings of the evening. 
Trade rivalries for the time being were forgotten 
and the whole company was animated by the 
single-minded desire that the Exhibition should 
be a triumph for all concerned. 

The speeches were excellent throughout the 
proceedings, and framed in the happiest spirit. 
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Sir Hiram Maxim, for instance, who. was in a 
delightfully reminiscent mood, told several 
amusing sories about his experiences as a pioneer 
of electricity in the States. Sir Hiram had put up 
the first arc lamp at the Central Hotel in New 
York and one day a gorgeously attired young 
lady, her mind full of Edison, who at that time © 
was all the rage in America, fell into ecstasies at 
the beauty of the light. “ How beautiful," she 
exclaimed, “‘ how romantic; this is Edison's 
electric light, is it not?" “ No, madam,” an- 
swered Sir Hiram, “it is electric light, but as far 
as I know, Edison never made an electric lamp." 
“ What, not Edison's,".exclaimed the now in- 
dignant lady, and, according to Sir Hiram, she 
gathered up her voluminous flounces and de- 
parted from the scene in high dudgeon. 

“I had at that time," continued Sir Hiram, 
“ heard so much about Edison, that I swore I 
would kill the next man who mentioned him to 
me. One day I was crossing the ferry to Jersev 
City and I sat down next to two farmers. I was. 
carrying a new searchlight which I had made for. 
the Russian Navy. ‘ B’gosh,’ said one of the . 
farmers, ' that chap’s Edison th’ inventor.’ 

** I looked at the man," said Sir Hiram, “‘ and 
guessing he was a married man and probably 
had a large family depending on him, I decided . 
to spare him, but I saw my searchlight was 
puzzling him and I did not want to enter into 
explanations. ‘Say, Mr. Edison, what have ver 
got thar?’ ‘A sausage machine,’ replied Sir 
Hiram, thinking to stop all argument. ‘ Well 
b’gosh, ver’ve got a darned clumsy one,’ replied 
the farmer." 

Sir William Preece, after having been solemnly 
announced by the toastmaster, who carefully 
enumerated his various titles and degrees, said 
that he was really afraid he was going to be 
treated to a full history of his past life, while 
Sir Albert Rollit, greatly daring, told a story of 
another toastmaster who introduced him to 
his audience as Sir Halbert Rollit, Hem. P. Hell, 
Hell, D., whereat there were roars of laughter, 
which were redoubled when Sir Albert explained 
that he was so overcome that he consigned the 
other toastmaster to the centre of his aspira- 
tions. 
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The Olympia Inaugural 
Banquet. 


COMMUNITY'S DEBT TO 
ELECTRICITY. 


Sir William H. Preece, K.C.B., F.R.S. (president 
of the Exhibition), presided at the inaugural banquet 
at the Trocadero, and the company also included 
Sir A. K. Rollit, Sir Hiram Maxim, Mr. Alexander 
Siemens, Mr. F. R. Viveash, Mr. D. Stuart, Mr. H. R. 
Barge, Mr. J. Christie, Mr. A. T. Snell, Mr. G.G. Bell, 
Mr. F. J. Walker, Mr. Frank Bailev, Mr. T. E. Gate- 
house, Mr. A. Cramb, Mr. W. M. Mordev, Mr. H. L. 
Benjamin, Mr. Harold H. Benjamin, Mr. H. W. 
Butler, Mr. H. Hirst, Mr. F. H. Nalder, Mr. E. B. 
Ellington, Mr. G. Pearson, Mr. D. N. Dunlop, Mr. J. 
Bavin, Mr. J. E. Kingsbury, Mr. W. H. Savery, Mr. 
A. R. Cracknell, Mr. T. J. Grainger, Mr. W. J. 
Morton, Mr. B. Longbottom, Mr. H. C. Siddeley, 
Mr. H. H. Berry, Mr. A. P. Lundberg, Mr. H. Bevis, 
Mr. S. D. White, Mr. W. R. Rawlings, Mr. H. B. 
Bird, Dr. Russell, Mr. C. Orme Bastian, Mr. A. W. 
Newman, Mr. R. C. Greesbach, Mr. F. R. C. Rouse, 
Mr.F. Hope Jones, Mr. R. Fifer, Mr. T. J. Dobson, 
Mr. R. Sydney Downe, Mr. A. J. Hollinton, Mr. 
Haydn Harrison, Mr. P. J. Weiss, Mr. C. Y. Knight, 
Mr. S. Beeton, Mr. F. Harris, Mr. F. B. O. Hawes, 
Mr. M. Railing, Mr. E. Coote, Mr. J. N. Stephens, 
Mr. Stanley Marsh, Mr. A. Reichwald, Mr. W. 
Schmal, Mr. R. R. Todd, Mr. S. Wallace Williams, 
Mr. L. Preece, Mr. A. Preece, Mr. J. S. Huddleston, 
Mr. W. Bamber, Mr. H. M. Andrew, Mr. C. Weekes, 
Mr. Duncan Watson, Mr. Stewart, Mr. H. Sayer, 
Mr. F. A. B. Lord, Mr. J. Y. Fletcher, Mr. L. H. 
Herberg. Mr. B. Jones. Mr. C. Wilson, Dr. Zettel, 
and Mr. H. C. Palmer. The well-known firms repre- 
sented included Messrs. Siemens Bros. & Company, 
Ltd., Messrs. Siemens Bros. Dynamo Works, Ltd., 
the General Electric Company, Ltd., Messrs. Simplex 
Conduits, Ltd., Messrs. W. T. Henley's Telegraph 
Works Companv, Ltd., Messrs. Callenders Cable & 
Construction Company, Ltd., Messrs. Johnson & 
Phillips, Ltd., Messrs. Parmiter, Hope & Sugden, 
Messrs. Drake & Gorham, Ltd., the Brush Electrical 
Engineering Company, Ltd., the Sterling Telephone 
& Electric Company, Ltd., the Bastian Electric 
Heating Syndicate, Ltd., the Imperial Lamp Works 
(Brimsdown), Ltd., Messrs. Pooley & Austin, 
Messrs. Purcell & Nobbs, the Dušsek Bitumen 
Company, Ltd., Messrs. A. P. Lundberg & Company, 
the Western Electric Company, Ltd., the Bastian 
Meter Company, Ltd., the Globe E lectric Company, 
Ltd., Messrs. Armorduct, Ltd., the Union Electric 
Company, and Messrs. Krausse & Auerbach. 


After the loval toasts had been enthusiastically pledged. 
Sir Albert K. Rollit submitted the toast of ©“ Success to the 
Electrical Exhibition.” He said that the pleasure of doing 
so was greatly increased because he was speaking under the 
presidency of Sir W. H. Preece, who was one of their most 
able and practical scientists and was one who had done the 
Jongest and best service to the State. He (the speaker) had 
always been a student of science, and, in a measure, espec- 
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iallv of electricity. The development of electricity might 
be measured hv his own life. When he was a boy it was his 
toy and a joy, and one that he had never forgotten. Of 
course, the discovery of electricity was not within his time, 
because it was known even to the ancient Gree ks, but its 
wonderful development, its application to almost ev ery 
phase of human lile, had been the work of the period during 
which manv of the oldest of them had lived, ard to-day it 
ranked among the highest of the applicd sciences and one 
of the most useful to mankind. In the field of electrical 
engineering were the greatcst opportunities of work, labour, 
invention, and industry that they possessed. From a tov, 
electricity had become one of what Plato called their most 
practical arts. In light and lighting it took first rank and 
he kuew nothing better in street lighting than that of the 
local authority in Oxford-street. In power and traction it 
advanced almost daily, and there he saw at no distant date 
possibly an economic disparity and disadvantage for their 
own country, because the combination of water power with 
the dvnamo was calculated greatlv to reduce the cost of 
production, and natural advantages did not belong so 
greatly to themselves m that race as to some of their com- 
petitors. The pumping stations in America and Canada 
and the way in which the power of Niagara was applied 
were examples which they must do their best to follow and 
he hoped that the problem he had indicated would be solved 
either by the harnessing of the tides, by radiant energy, or 
less probably by utilising the central energies of the earth 
itself or of the sun. That was a problem which those around 
him, Sir Hiram Maxim and others, were capable, 1f anyone 
were, of solving, and it was one which would have to he 
met. Telegraphv was exactly coincident with the lives of 
some of them, and now telephony, both material in its con- 
struction and wireless, was overcoming obstacles which they 
had thought impossible of reduction. No one forgot thar 
Chairman's association with the earliest period of telephony, 
and he (the speaker) owed to him the fact that for the past 
20 vears he had been a Director of the National Telephone 
Company. Whether he (Sir A. Rollit) was entitled to con- 
gratulation or praise or obloquv on that matter he did not 
know. (Laughter.) He saw doubts on some of their faces— 
(laughter)—but at the end of the vear his praver would Le 
that they would not “ go farther and fare worse." (Laugh- 
ter.) Sir W. H. Preece was the first to bring telephones to 
this country, and the first to demonstrate them before 
the British. Association at Plymouth, and he did him (the 
speaker) a service which he should never forget by getting 
a second pair for himself. In almost every form of hfe they 
owed much to electricity. Proceeding, Sir Albert Rollit 
referred to the various uses of electricity, and mentioncd 
that its application to agriculture and horticulture had been 
the subject of a lecture at the Roval Horticultural Society. 
He thought that that was very important, and that its 
utility would be increased. One of the great recommenda- 
tions of the Electrical Exhibition, he continued, was that it 
would be educative to the people. He felt that the country 
sometimes suffered the consequences of not having becn 
early enough in the work of education as compared with 
some of their competitors. He hoped that that would he 
redressed and that their cducation would be practical and 
real. It was wanted in all classes. The more they increased 
the area of knowledge-—the more they recognised that 
knowledge in these days was the basis of business and that 
it was no use arming their people with the spear and the 
shield of the gladiator of old and that they must give them 
the weapons of intellectual preeision with which to compete 
against those who competed with them—the more they 
increased the chance of making some discovery which w ould 
advance the industries of the world. He hoped that by 
increasing that area they would obtain more minds to 
produce great inventions and advances. The cost would be 
repaid one hundredfold, nay more, bv the discovery of one 
such great industrial genius as a Newton, a Watt, or a 
Bessemer. Exhibitions were gocd for trade, stimulated 
honourable rivalry, and made them know and feel that the 
British electrical industry held the field against the world 
and was one of which they might be proud. He had no 
svinpathy with the pessimism that made friendship with 
every country but their own, and their duty was to encour- 
age and offer facilities and help, by exhibitions and other- 
wise, In increasing British industries. The manufacturers 
would make the exhibition worthy of them and they had 
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great hopes that it would be a success. Exhibitions of that 
All great 
advances and all successful works were accomplished by 
organisation. Religion was organised piety ; philanthropy 
was organised benevolence; party feeling was organised 
public opinion; and trade and commerce were organised 
shop-keeping, which, as a nation, they were proud of as a 
subject of organisation. Practically all the great firms had 
taken an interest in the Exhibition, and he hoped there 


sort were made successful by organisation. 


would be co-operation on the part of all. 
Sir W. H. Preece, in responding, said it gave him pleasure 


to take the chair, because he had been associated more or 


less with previous exhibitions. He was present at Man- 
chester, and he took a part in the exhibition of 1905, and he 
was going to watch with the verv greatest interest the 
progress of the exhibition of 1911. On January 1, 1912, he 
should be able to celebrate his diamond jubilee as a civil 
engineer in harness. (Hear, hear.) In 1852 he entered the 
office of Edwin Clark, who was then the resident engineer 
of Stephenson Tubular Bridge, and immediately after 
joining him, Mr. Clark was appointed engineer-in-chief to the 
Electric Telegraph Company. That was in 1852. In that 
year, or shortly afterwards, he joined the Institution of 
Civil Engineers and he was now before them, he thought, 
with a record—that of being a living engineer who had 
worked hard and never dropped it for 60 vears. (Hear, 
hear.) Of those 60 years, 30 were spent in the development 
of private undertakings, and 30 years were spent in the 
service of the country—in the Post Office. (Applause.) He 
was often rather amused to find that most people thought 
that his whole service was in the Post Office, and had 
forgotten what he had done in regard to telegraphs for 
railways, lighting, and nearly every other branch of elec- 
tricity. They must remember that the first patent taken out 
for an electrical industry was that taken out by Elkington 
in 1834 for the electrical deposition of silver. That started 
the Elkington interest in Birmingham. That happened to 
be the year in which he was born, so that he had witnessed 
now the birth of every form of the practical application of 
electricity. (Applause.) The question always facing him 
was this, “ Are we in this dear old country of ours in 
advance or behind other countries in the development of 
the practical application of electricity?” He had no 
hesitation whatever in asserting that we were well in front. 
(Applause.) They could see this if they wished, not so much 
at home as in the Colonies. There thev could see what was 
being done. In the early part of this vear, he was sent to 
"outh Africa for the benefit of his health. While there he 
recovered much of his old energy, and he looked into 
everything and saw what was being done throughout the 
whole of the great industries of Johannesburg. He said 
deliberately that there was not a place in the British 
Empire where they could see such a scene of activity and 
so much energy and such a determination to keep in front 
as they had amongst the people in Johannesburg. It was 
quite true that they could there see a good deal of Germany 
and the United States, but they need not fear. The British 
had a quiet, plodding way of their own, and he would say 
to everybody who wanted to know what we were doing in 
our Colonies, ‘ Wait and see." (Applause.) Take, for 
instance, scientific progress. We were still in front. 
Ramsay's address at Portsmouth gave the historv of 
scientific progress in this country and was worth reading. 
Of course, we had not long ago a serious and great loss in 
the death of Lord Kelvin. No man in his lifetime had done 
more for the development of their industrv and science. 
(Applause.) He was glad to say that the Institution of 
Electrical Engineers had taken a very fine position. They 
had got magnificent new buildings on the Embankment, 
and were doing all they could to support and advance the 
art and science of electricitv. He was very glad to be able 
to announce—he had intended waiting until the first 
meeting of the Council of the Electrical Engineers—but he 
took that opportunity of letting them know that Lady 


Kelvin was going to present to the Institution of Electrical. 
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Engineers a charming and splendid bust of Lord Kelvin. 
(Cheers.) He quite appreciated what Sir Albert Rollit had 
told them about exhibitions being great educators. They 
were the greatest educators we had in this country, and he 
had always felt that if they wanted to know what was being 
done in other countries, they ought to go and see for them- 
selves. During the 30 years he spent at the Post Office he 
rarely spent a holiday at home, but went to see what he 
could see in other countries and adopted it in this country. 
He thought they ought to go abroad and encourage the 
Colonies as much as they could. After reference to the 
Exhibition, the success of which he said was assured, he 
concluded with a paraphrase of Shakespeare, ** Books in the 
running brooks, sermons in stones, and electricity in everv- 
thing." 

Mr. Hugo Hirst, in proposing * The Electrical Supply 
Authorities," said the electrical exhibitions were started 
largely at the instigation of the supply authorities. They 
were started because they felt they must do something to 
educate the public. As to the future, he suggested that they 
should do their best to attract the public. The public were 
attracted by light, by music, and by education. He thought 
they might improve in the question of light, and he sug- 
gested that they should illuminate Olympia in a manner 
they had not done previously. "There had been no 
attempt so far to make it a sea of light, and he suggested 
that in the future the whole hall should be lit under the 
auspices of a committee, not only of supply people, but of 
manufacturers. 


Mr. Frank Bailey, in the course of his reply, said that 
they had no natural advantages in London in the shape of 
waterfalls or natural power, and thev had not succeeded in 
harnessing the tides, but they had done their best not to 
call too heavily upon the national coal pile, and, in fact, 
they had doubled their output and halved their coal 
consumption. 


Alderman 6G. Pearson, also replying, alluded to the 
municipal undertakings at Bristol, and said he thought that 
the electric lighting of some of their localities there might 
legitimately compete with the lighting of Oxford-street. 


Mr. W. H. Butler proposed the health of the “ Chairman," 
who had to leave early. He remarked that although Sir W. 
H. Preece admitted to 60 years of work, anyone who 
had accomplished as much even in double the time might 
have been well satisfied with his work. Notwithstanding 
the fact that their president had been such a busy man, he 
had always been ready to find time to devote to anything 
which was of interest to, and to the service of, the whole of 
the electrical industry, and that was the reason why he 
was there that evening. 


The toast was pledged with musical honours. 


The Chairman, in responding, expressed regret that 
owing to the state of his health he had to leave early, but 
he promised that he would make a full study of the exhi- 
bition, and in two or three weeks' time he should be prepared 
to address a meeting and give them what he would have 
given them that night if he had been in better health. 


Mr. F. H. Nalder proposed the toast of the “ Press,” 
which was responded to by Mr. Gatehouse, of the “ Elec- 
trical Review." 

Mr. W. M. Mordey, in proposing the toast of “ The 
Visitors," suggested that while the development of elec- 
trical science was receiving the attention of the general 
press, something ought to go into the ladies’ papers as to 
the uses of electricity in the household. 

Mr. Alexander Siemens, replying, said that all that Mr. 
Ferranti had outlined in his address at the Institution of 
Electrical Engineers last November could be seen at 
Olympia. They could take his address and the official 
catalogue together and go through the exhibition and see 
how justified Mr. Ferranti was in his predictions. 

Sir Hiram Maxim, who also responded, referred to his 
early experiences in electrical science, and spoke 
humourously of how some of his inventions were attributed 
to Edison. 

The proceedings terminated with the singing of the 
National Anthem and “ Auld Lang Syne.” 
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Berry Construction Co. 
Stands Nos. 30, 31, and 119d. 


The Berry Construction Company, Ltd., of Charing Cross 
House, 29a, Charing Cross-road, London, W.C., who have 
done so much to popularise electricity in the household 
by means of their “ Tricity " patents, exhibit a full range 
of “ Tricity " cookers and other utensils. These comprise 
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THE TRICITY GRILLER. 


their Duplex cooker, single cooker, extension cooker, large 
and small ovens, coffee and hot water urns, grills, flat irons, 
saucepans, steamers, and special chinaware in various 
forms. The “ Tricity " principle is now so well-known that 
it would be superfluous to describe these manufactures in 


THE TRICITY DUPLEX COOKER. 


detail. It may, however, be noted that the special advan- 
tages claimed for these appliances include the extreme 
flexibility of the apparatus, which enables the same heating 
elements to be used for the various culinary operations 
and the consequent saving in current; the absolute 
cleanliness of the apparatus; the lightness of the oven 
which can be brought on to the kitchen table to be scoured ; 
the bright polished surfaces of the oven, which are most 
essentia] to get the highest possible efficiency ; and the 
great saving in the weight of joints cooked in the “ Tricity " 
oven by lessening the shrinkage while roasting. 


British Metal Engraving Co. 


Stand No. 267 (Gallery). 


The British Metal Engraving Company, Ltd., of Kings- 
ton-on-Thames, show a large assortment of nameplates, 
dials, scales, etc., all made at their works in Kingston-on- 
Thames, in different finishes, engraved brassas well as alu- 
minium. These include nameplates for motors, dynamos, 
installations, etc., from the usual raised brass lettering on 
sunk black ground to complicated coloured artistic plates, as 
well as circular and shaped counter discs, with the numbers 
in a circle, and meter plates in every different style. In 
addition, there are large quantities of plates with blank 
spaces for stamping on the numbers of watts, revolutions, 
ohtns, horse-power, as well as the speeds, type, No., etc., 
etc., all with engraved lettering to show up permanently on 
the object to which they areaffixed. Dialplates for meters, 
with the divisions imprinted on aluminium, and holes through 
which a pointer protrudes, are also shown. The more 


economical celluloid and bone labels for switchboards, 
etc., form & popular side-line. Almost every sample plate 
advertises some familiar firm of manufacturers or repre- 
sentatives. 


Crypto Electrical Co. 


Stand No, 57. 

The exhibit of the Crypto Electrical Company, of 155 
to 159, Bermondsey-street, London, S.E., includes a petrol 
driven dynamo set designed for lighting country houses, 
which can be supplied with outputs from 250 watts up to 
the large sizes, alternating to continuous current transfor- 
mers suitable for lighting cinematograph arc lamps; anda 
combined A.C. to D.C. transformer which the company 
manufactures in two sizes, 100 watt and 350 watt. These 
machines combine the advantages of a motor generator 
with those of a rotary converter in that regulation can be 
obtained by means of a shunt resistance as is the case 
with a motor generator, whereas the machine is as compact 
as a rotary. These smaller machines are designed for 
charging accumulators or actuating the switchgear, etc., 
on an alternating current lift, etc. There are also shown 
a rotary transformer which has been specially designed to 
reduce high voltage mains to low voltage for cinematograph 
purposes. Some standard pattern alternating current 
motors, both of the short-circuited rotor and slip-ring 
types, are also shown, and a few continuous current 
motors. 
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Evershed and Vignoles, 
Ltd. 


Stand No. 168. 


The exhibit of Messrs. Evershed & Vig- 
noles, Ltd., of Acton-lane Works, Chiswick, 
comprises ammeters end voltmeters, record- 
ing instruments, speed indicators, and other 
of their well-known mercury and testing 
appliances, 


AMMETERS AND VOLTMETERS. 
The ammeters and voltmeters shown are of two types: 
the moving coil type, suitable for direct currents only, 
and the moving iron type, suitable for direct or alternating 
currents of any frequency or wave form. They are fitted 
in cast-iron cases which shield them from external mag- 
netic disturbances. The movements, while being sensitive 
and extremely dead beat, are of very robust construction. 
A special feature is the patented form of indestructible 
shunt. The portable instrumenta are fitted in light, strong, 
and well-finished wooden cases. The portable combined 
moving coil ammeter and voltmeter set is specially designed 
to be sensitive and compact, and yet stand rough usage ; 
it indicates from :001 volts up to 1,040 volts, and -001 
amperes up to 1,000 amperes. The ammeter and voltmeter 
movements are electrically entirely independent, and may 
thus be used for the measurement of power and for that 
of resistances by the drop of potential method. Separate 
portable ammeters and voltmeters of moving coil type are 
also shown. 
The three-range portable moving iron ammeter has been 
specially developed for the rapid measurement of alternat- 
ing or direct currents over a large range without the use 
of transformers. It is a:compact instrument capable of 
measuring accurately from one ampere up to 100 amperes, 
the change of range being obtained by a floating terminal 
of special design. Single range portable moving iron 
ammeters and also multi-ranve voltmeters are shown, 
covering a very wide range of current and pressure. | 
The cell testing voltmeter is a light and strong instru- 
ment in an aluminium case, fitted with a moving coil 
movement whose pivots are of the Evershed patent un- 
damageable type. This instrument can be dropped with 
impunity. It 1s designed to be held in the palm of the 
hand, contact being made,by “ barbs °} fixed on the instru- 
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ment and the hand-spike forming the second terminal. 
This instrument is adapted for permanent use on motor- 
cars. 

RECORDING INSTRUMENTS. 


These instruments are made for direct and alternating 
current and equipped with Murday’s patent pen. The 
mechanism is of the simplest and strongest construction 
and has no delicate parts. The pen is quite novel. It re- 
sembles somewhat a drawing pen, held nearly horizontally, 
and it is carried on knife edges in a stirrup at the extremity 
of the hand, the motion being at right angles to that of 
the paper. The result of this arrangement gives rectangular 
co-ordinates of the chart instead of curved as usual, which 
makes the record easy to read. These instruments are made 
for any range of amperes or volts, and the switchboard 
pattern are fitted in cast-iron cases which are replaced by 
wood in the portable type. 


SPEED INDICATORS. © 


The shaft whose speed has to be indicated drives a small 
D.C. generator across the terminals of which is connected 
a moving coil voltmeter calibrated in revolutions per 
minute. The generator is fitted in a watertight cast-iron 
case and has been specially designed to run without atten- 
tion, special features being the bearings, the commutator, 
and brushes. The indicator is made in various standard 
voltmeter patterns and can be fitted any distance away 
from the generator. 

ELECTRIC SOLDERER. 


A patent electric soldering iron named the “ Thermobit ” 
is also exhibited. It is very strongly made, and the ** bit ” 
is easily replaceable. To use it, all that one has to do is 
to put the adaptor in a lamp-holder, and in a few minutes 
the iron has attained soldering temperature. | 


Venner Time Switches. 


Stand No. 156. 


The exhibit of Messrs. Venner Time Switches, Ltd., 
of 6, Old Queen Street, Westminster, includes also those 
of Messrs. Chamberlain and Hookham, Ltd., and the 
Credenda Signs Company, for which firms Messrs. Venner 
and Company are the agents. 

There is on show a full range of the Venner Standard 
Time Switches. The firm has a large number of special 
types, and are designing fresh ones practically every week 
to meet different engineers’ requirements. They are also 
showing their flashers for signs and current limiters for 
the contract system of supply. A special feature will be 
the new large current restricted hour time switch, of which 
we have not yet got any illustrations. This has been made 
in sizes up to 300 amps. 500 volts. The other switches 
that are being shown are types “ RB,” in one or two 
different forms; ' B," "B" Selective, “ C," and the 
various forms of selective devices that can be attached to 
this switch ; “ CB," “ D," * D"' Selective, and the cheaper 
forms of switch for. the control of shop window lights. 
An interesting feature is the cases of clock parts showing 
the substantial nature of the mechanism used. In addition 
to the above they have one or two special forms of time 
switches, which have been worked out for particular 
purposes. The Current Limiter is an extremely simple 
one which can be relied upon to work even after it has 
been left standing for some months, and there is also no 
possibility of arcing at the contacts. It can be set accurately 
for any desired current. The Flashers are of the motor- 
driven type with a strong and substantial motion. Various 
tvpes are made giving different speeds of operation, and 
they can easily be fitted with a colour changing device. 
The great point about them is that the current is always 
broken on a special quick break switch of proper con- 
struction for its capacity. The current 1s never broken at 
any slowly moving contact, which, of course, would be 
liable to arc. | 


Credenda Signs. 
Stand No. 157. 


Brief reference has already been made in the notico of 
Messrs. Venner & Company's exhibit, to the illuminated 


devices shown by the Credenda Signs Company. Some of 
tbese signs, made on the Venner patent principle, are of 
quite a novel order, a number of uelim un posters 
having been reproduced in such à manner that while they 
have the ordinary colour-poster effect in the daytime, by 
night the design is shown in brilliant outline. It is note- 
worthy that the day effect of the Venner sign is quite 
independent of the night effect, as the numerous small 
glass balls of which it is composed are usually invisible at 
à few yards distance, and, of course, the metal plate in 
which they are set and which forms the front of the sign 
can be enamelled in whatever way required. All that the 
artist can show in lines can be carried out on the Venner 
principle at night, and all that the artist can show in 
colours can appear for the day effect of the Venner sign. 
Thus the day and night effects are absolutely independent 
of each other, and the signs can, of course, be made in any 
size. 

The Credenda exhibit also includes window signs which, 
whilst containing lettering on the Venner principle, have 
the further merit of lighting the goods in tbe window in 
which they may be used. Counter or department signs 
on the same principle are made with three sides and ar- 
ranged for fixing to any holder by the shade carrier ring. 
They can be fixed anywhere at a moment’s notice, and 
make it possible to have illuminated lettering and yet not 
appreciably interfere with the existing lighting of the 
stores or shop where they may be used. The cost is only a 
few shillings. 

The Venner principle is also applied in several ways to 
skeleton letter signs, which get over the great objection to 
box signs being fixed in the vicinity of windows as the 
light is not seriously interfered with. One type of skeleton 
letter is made by forming the strokes of the letters from 
sheet metal, which is bent to give a half-round section 
The face of the letter is studded with Venner spheres, 
whilst the lettering being hollow can contain the lamps 
inside, and the face of the letter can be either gilded or 
painted in any required colour so that as the spheres are 
practically invisible the day appearance is that of gilded 
half-round letters, which do not have their effect marred 
in any way, while at night the effect is exceedingly brilliant. 
A cheaper form has flat fronts. These are just as brilliant 
at the other type when illuminated, though the day effect. 
is hardly so good, and a further and still cheaper form for 
large letters consists of letters made up by means of discs, 
each about 7 in. diameter. At the back of each is a plain 
metal cone containing a 5 c.p. lamp. 

Visitors wil experience no difficulty in finding the 
Credenda Stand. All they need look for is theilluminated 
skeleton of a giant ourang-outang, whose jaw 1s moving 
with grotesquely life-like effect. This is by way of showing 
the extreme flexibility of the Venner principle; but apart 
from this, the Stand is noteworthy as being carried out 
in the Elizabethan style with a brilliantly illuminated 
frieze. The railway posters shown are worthy of special 
attention. 
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Messrs. Chamberlain & 
Hookham, Ltd. 


Stand No. 157. 


This firm is showing a full range of their standard 
continuous current and alternating current meters. Of the 
continuous current types the exhibits include both the 
watt-hour and ampere-hour patterns, and also tramcar 
meters, which now constitute between 80% and 90% of 
all the tramcar meters in use in this country. 

The new alternating current meter is also shown. "This 
meter has a higher torque than any other alternating 
current meter on the market, and it is guaranteed to start 
on one-eighth of 1% of full load. In other ways its 
accuracy is remarkable, especially on varying power factors, 
frequency, etc. This meter will also read accurately when 
it is supplied with only half the voltage for which it is 
calibrated. Both continuous current and alternating 
current meters are shown with attachments for the two-rate 
system of charging and also in combination with the 
Lackie maximum demand indicator. Another special 
feature is the very simple mechanism of the prepayment 
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meters, which are made for either shilling or penny-in-the- 
slot, and also for foreign coins. There is also a case 
containing different types of counters, and another con- 
taining the latest tvpe of meter taken to pieces. 


Sterling Telephones. 
Stands Nos. 127 and 132. 


The exhibit of the Sterling Tele- 
phone & Electric Company, Ltd., of 
200, Upper Thames-street, London, 
E.C., comprises this company's popu- 
lar “ Parlyphone," by means of whic 
the ordinary electric bell system can be 
converted in a few minutes and with- 
out expert knowledge, into a com- 
plete and thoroughly efficient tele 
phone installation; and numerous 
other tvpes of higher class domestic 
telephones. 

Most prominent of all the Sterling 
exhibits is a handsome combination 
Table Lamp Signalling Switchboard 
in the form of a bureau or desk, 
which enables the operator to carry 
on ordinary duties and also to attend 
to telephone calls on the switchboard, 
which is part and parcel of the desk 
and is capable of being equipped for 
100 side stations. There are also 
military telephones of the latest and 
most approved design and very solid 
construction, for infantry, cavalry, 
and artillery use; a massive Fire Alarm 
Indicator Board and Contact Boxes 
for use in conjunction with it. Gas 
and watertight mining telephones 
for Battery and Magneto Ringing, 
and Selector Switches, Ringing Keys, 
‘Bell Pulls, Gas and Watertight Min- 
ing Bells, in a large number of 

. designs. 


WATERLIGHT TREMBLING BELL. 


In this section an important development is illustrated in 
the shape of the Sterling air, gas and watertight trembling 
bell for use on mines, railways, ships, etc., in which the 
whole movement is hermetically sealed and protected from 
all outside influences. The motion of the armature is trans- 
mitted through a German-silver diaphragm to which the 


STERLING INTERPHONE, WALL PATTERN, 
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| hammer stem is fixed, and the hammer works under the 


gong and is protected by it. 

Here also are shown direct-working and induction coil 
battery wall and table telephones in a very large number 
of designs ; magneto wall and table telephones for short and 
long distances. magneto bridging telephones, long distance 
Municipal wall and table magneto telephones, and the 
“ Era” automatic interphones arranged for double lines, 
the introduction of which entirely eliminates induced cross- 
talk. 

Special attention may also be directed to the Sterling 
lamp-signalling secret-conversation wal! and table inter- 
phones, which represent as they do the very last word in 
intercommunication telephones providing an absolutely 
secret non-tappable service. The construction of these 
instruments 1s such that, owing to the very few moving 
parts, they are not likely to get out of order, and at the 
same time they are very substantial and of handsome 
appearance. 


THE PrIMAX INTERPHONES. 


Particular note should also be taken of the “ Primax ” 
system of automatic interphones which constitutes the very 
latest development in intercommunicating systems. In the 
construction of this set, an entirely new principle has been 
introduced which so far eliminates “ cross-talk” that it is 
possible on a system of say 30 “ Primax " interphones to 
carry on the maximum number of conversations simul- 
taneously without the slightest confusion or induced over- 
hearing. To effect this vital improvement only two addi- 
tional common wires are required in the cable and these are 
fitted without any increase in price. All local batteries, it 
should be noted, are entirely dispensed with. Notwith- 
standing all these advantages, the price of the “ Primax ”’ 
system is extremely low, wall instruments being listed at 
from 27s. 6d. for 5 lines to 43s. 3d. for 30 lines. 


OTHE TYPES. 


Central Battery Table and Wall Telephones similar to the 
Post Office design have a prominent position in the exhibit, 
and there is a wide variety of annunciator switchboards for 
battery and magneto ranging from five to fifty lines. 

A complete range of electric blasting machines capable of 
firing from two to 80 shots forms another very interesting 
portion of the exhibit, and there are also shown battery- 
ringing wood-cased bells and bell indicators in almost every 
design, from the cheapest to the highest grade. A novel 
domestic ** Unitype " bell indicator has only just been 
placed on the market, is also worthy of special notice, 
inasmuch as each movement of the indicator is a unit 
complete in itself and the separate units can thus be 
stocked in bulk and made up in any number of designs to 
suit any desired purpose. 


®) 


- 


—— 


6 6 e © 


e e. 


STERLINGOINTER HONE! DESK PATTERN, 


| THE ELECTRICAL ENGINEER, SEPTEMBER 29, Igri. 373 


* Prana " Specialities. 


Stand No. 77. 


Messrs. Aerators, Ltd., of Upper Edmonton. London, N., 
and Craigs Court House, Charing Cross, show their well- 
known die finished castings, plaited non-rusting metallic 
hose covering, and their fire extinguishers, filters, purifiers, 
etc. 

The “ Prana” alloys are now so well-known that they 
demand no detailed reference, but it may perhaps be men- 
tioned that the “ die-finished " castings are very far from 
being ordinary sand castings finished by a special process. 
As a matter of fact, the shape of the article required, no 
matter how complicated it may be, is, in the first instance, 
cut in segments of solid steel of special quality, and there 
are thus produced steel moulds or dies which are practically 
indestructible, from which an unlimited number of accurately 
finished castings can be made as and when desired. The 
castings leave the moulds with finished surfaces of perfect 
accuracy, the holes, slots, teeth, notches, screw threads, etc. 
(formerly cut laboriously by a skilled mechanic after the 
rough sand casting had been marked out and machined), 
being accurately inserted in the casting process. Obviously 
by this process, the efficiency of which has been proved by 
many tests, there is a great saving in the cost of production, 
all coring, machining, drilling, template making, ete., being 
entirely dispensed with. In this way the “ Prana ” castings 
can with perfect confidence be used in place of expensive 
machined-up brass and iron castings in all automatic 
machine work, for which they are especially suitable, as 
thev offer great facilities for lightness in construction, while 
at the same time retaining the full strength of the more 
expensive heavier metals. 


NPECIAL APPLICATIONS. 

For telephone and electrical instrument work, damper 
boxes, dash-pots, moving coils, switches, and all complicated 
parts where great accuracy for fitting up is an indispensable 
necessity, these v castings obviously offer many advantages. 
Gear cases, contact breakers, distributors, switches, speedo- 
meters, taximeter frames, hub caps, oil cups, lubricators and 
petrol filters and meter castings, tyre alarms, bushes in 
hard and soft metals, ete., have been cast up to 5 or 6 Ibs. 
in weight, and, indeed, the possibilities of this branch of 
casting work are practically unlimited. 

The alloys themselves are guaranteed to be made with the 


greatest care and on the most scientific basis from the purest: 


grades of commercial metals obtainable, and articles cast 
in them mav be relied upon not to warp or twist. There are, 
of course, numerous grades of “ Prana " alloys, P, P1, P2. 
P3, P4, P5, ete., their specific gravities varying from 2:6 
up to 775, and Aerators, Ltd., will always cheerfully advise, 
free of charge, as to which is most suitable for customers’ 
special requirements. 


Prana Hose COVERING. 
The * Prana ” plaited metallic hose covering has many 
special advantages to recommend it. Itis cheap, “and strong, 
perfectly elastic, wonderfully durable and absolutely rust- 
resisting. The double-tinning to which it is subject not only 
adds greatly to its appearance, but materially increases its 
durability, while its marked flexibility makes it exception- 
ally easy to fit over the hose. Moreover, its protective 
strength is so great that while the rubber thus encased need 
only be half the usual thickness (thus largely reducing the 
cost) its effective life is enormously prolonged. The covering 
thus verv soon pavs for itself. The price, moreover, Is 
extremely reasonable. For } in. hose the '* Prana " covering 
only costs 13d. per foot in single plait, and the double plait 
is listed at 4d. per foot for 1 in. hose. For 3 in. hose the 
single plait is 8d. per foot and the double plait 83d. Cover- 
ings are also made in “ Multiplat," or closely braided wire 
strands, and in flat wire phosphor- bronze strands for 
chemical works. 
While visiting this Stand, the ‘ Prana” filters and 
purifiers will well repav examination, and so also will the 
' Trafalgar " and other fire extinguishers equipped with 
the '* Prana” patent stuffing box and fire tube. 


which has been evolved from the popular ' ‘ Sparklet ” 
soda water syphon, in which a large ^ Sparklet " bulb is 

used to eject the water. Listed at 7s. 6d., there should be 
a great demand for this clever contrivance. 


There is 
also on show a very ingenious and effective extinguisher 


The Dowsing Appliances. 


Stand No. 161. 


The exhibit of the Dowsing Radiant Heat Company, 
Ltd., of 105, Great Portland-street, W., may be sectionised 
under three heads—electric cooling and heating devices, 
electric light baths. and electro-medical apparatus. 

For something like twenty years, Mr. H. J. Dowsing, 
M.L E.E. ? the managing director of the company, has been 
engaged in the manufacture of electric heating apparatus, 
and we are here shown the latest types of his radiators 
and convectors. Jn the luminous radiators the heating is 
effected by lamps giving out powerful heat radiations and 
fixed in various tvpes of frames, in conjunction with a 
special patent reflector which diffuses the heat in all 
directions. The important feature of this radiator 1s that 
it has a double back, which allows the air to pass up the 
back of the radiator, over the lamps, and into the room, 
the air in its passage becoming heated. This type of radiator 
is, it is claimed, the simplest, cheapest, and quickest to use, 
as it is not necessary to heat the whole air of the room 
before the persons in it can be warmed. With the convector 
type large currents of air pass through the radiator and 
carry off the heat, while in a combined type both the 
luminous heat system and non-luminous air heating are 
used, means being provided for using both systems at once 
or for turning off either if necessary. With ‘these radiators 
we have a good illustration of a blazing fire, and a large 
air-heating surface, such as would he provided by means 
of a hot water radiator. 


ELECTRIC COOKERS. 


The electric cooking apparatus shown is of the latest 
type. The heating effect 18 obtained by means of incan- 
descent wires aftixed to plates lining the ovens, which are 
lagged to prevent loss of heat. The efficiency is very high, 
and the ovens are verv easily worked. They can be heated 
up ready for use in about 14 minutes. and the two sizes 
shown take 4,500 and 6.000 watts respectively. Various 
smaller cooking vessels and hotplates are shown, and other 
electrically heated domestic appliances, such as toasters, 
flat irons, grills, kettles, ete. And with regard to many 
of these appliances, a verv liberal guarantee is given. The 
flat irons, for instance, are guaranteed for one year, and 
the cost of renewing the heating elements at any time 18 
very small. 

Dowsina ELECTRIC SUN-BATHS. 


The Dowsing light baths are known all over the country, 
and, indeed, practically all over the world. At the Dowsing 
Medical Institution and Nursing Home in Dorset-square, 
W., there isa full equipment of these baths, but those shown 
at Oly inpla afford a very excellent idea of their capabilities. 

In the folding type shown the patient taking the bath 
sits upright. W hen the bath is not in use, it may be folded 
up to very small dimensions. This solarium is of the very 
latest type, and the heat lamps are of a special pattern, 
and can be controlled by the user by means of switches 
fixed inside the bath. The horizontal pattern, also on view, 
besides being very comfortable for the strong and healthy, 
is most suitable for use by the sick, the rec lining position 
being a very restful one. In using the bath, all the heat 
lamps are usually turned on at once, and in about ten to 
fifteen minutes a very good sudation 1s obtained. The 
bather can then have a dry rub down, or, if preferred, a 
plunge or other form of water bath may be taken. Many 
owners who use these baths state that they are a luxury 
they would not be without, as they afford all the advantages 
of a Turkish bath, without its disadvantages, such as the 
publicity of those establishments, and the breathing of hot 
and vitiated air. It is claimed for these baths that they 
have a very powerful tonic effect, increasing the functions 
of the body, promoting the appetite, and assistirg the 
assimilation of the food, thus improving the general tone 
of the body ; that the local nutrition of the parts treated 
is much increased by the flow of blood. and congestion is 
relieved to à remarkable extent ; that the skin. becomes 
toned up by exposure to the light, and the danger of 
taking chills is much reduced; and that the lymphatic 
glands are cleaned and freed from poisonous matters, the 
excretions carrying off all morbid products, which, would 
otherwise cause congestion, 
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ELECTRO-MEDICAL APPARATUS. 


In this section we are shown the Dowsing radiant heat 
and light apparatus as used in the chief medical homes, 
hospitals, hydros, and other medical institutions. By 
means of this apparatus many thousands of cases have 
been successfully treated during the last few years in up- 
wards of 100 branches in the British Isles alone. Sets have 
also been sent to many European and other countries. The 
treatment is by means of luminous heat rays, produced by 
special heat lamps, and usually at a high temperature, ard 
only experienced nurses and attendants who have passed 
through a proper course of study are allowed to use the 
appliances. The complete bed is for giving full body 
treatment, and the local appliances are for treating the 
arms, legs, and feet. Electric batteries, cabinets, and other 
apparatus are shown, as well as electric vibrators of the 
latest pattern, which work with exceedingly small current 
from the ordinary main supply. 


Holmquist Electric Co. 
Stand No. 225. — 


The Holmquist Electric Company, Ltd., of 52, Regent- 
street, W., show a representative selection of the well-known 
** Holmquist " Electric Light Baths, of which they are the 
manufacturers and patentees, together with numerous very 
noteworthy electro-medical specialities. 

Our illustration shows a bath of the semi-reclining type, 
in the shape of a folding cabinet six feet long by three feet 
wide, to take fifty incandescent lamps. After several years’ 
experience at leading hospitals and nursing homes, the 
semi-reclining position has been found to be the most 
comfortable in which to take a light bath, as it obviates the 
respiratory trouble which is found to accompany the 
entirely reclining position. 
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HOLMQUIST SEMI-RECLINING ELECTRIC LIGHT BATH. 


Another type of this bath is somewhat smaller than that 
illustrated, and has been specially designed for private use. 
With this object in view it 1s so constructed that it can be 
used without the aid of an attendant. The top is provided 
with a counter weight, and is made specially light, and 
the cabinet is made in sections, which can easilv be fitted 
together. The lamps are arranged in the corners of the 
cabinet and under the couch (which is of plate glrss) in 
such a way that the entire body is subject to direct rays. 
The lamps are controlled by eight switches placed inside 
the cabinet, so that the light and heat is easily regulated 
by the bather. By means of a little flap in front of the 
switches, these can also be turned on or off from outside 
the cabinet. This cabinet can be fitted with electric heating 
element, to be used separately or in conjunction with the 
lamps, to produce heat or steam. 

A third type utilises the services of arc lamps in addition 
to incandescent lamps, and takes the form of a combined 
double light bath, the concentrated rays of a powerful arc 
light projector being used in conjunction with the rays 
from three other arc lamps and some 48 incandescent 
lamps. A variation of this type provides for the use of 
arc lamps only, and for incandescent lamps onlv. 

A very popular bath, made to fold up as here illustrated, 
is fitted for sixteen lamps of 16 or 25 c.p. controlled by 
two switches, so that the bather can with the greatest 
facilitv regulate the amount of light, and is listed as low 
as £8 10s. As shown it folds into very small compass and 
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can be brought into use without the shghtest trouble in 
a few seconds. As it can be connected up to an ordinary 
wall plug, no special wiring is required, while for a bath 


ce-? 


FOLDING BATH CABINET. 
Open. 


Folded. In use. 

of twenty minutes the cost of current at 3d. per unit is 
only one penny. The Holmquist Universal electric hot air 
and light apparatus for the local application of light and 
of radiant heat is also shown in numerous forms. 

Among electro-medical appliances the electric vibrator 
naturally occupies a prominent position. We are 
here shown this valuable device in large variety, from the 
type illustrated priced at £5 5s. to a pedestal pattern listed 
at £20. The motor for all these sizes and patterns is specially 


THE UNIVERSAL PORTABLE VIBRATOR. 


constructed to run on both direct and alternating current 
circuits, and by means of a series attachment it can te 
run on all voltages from 100 to 250. 

Among numerous other interesting devices at this stard 
will be found the Holmquist electro-therm bcdwarmer for 
use in cases of gout, rheumatism, and kindred ailments es 
well as for bedwarming. In this appliance, varying in 
price from 12s. 6d. to £4 10s. according to size ard voltage, 
there is a three-pin connection by means of which three 
distinct heats are available, and any desircd temperature 
can be maintained for any length of time. The hat-pad, 


ELECTRIC BEDWARMER. 


ELECTRIC HAT-PAD. 


which is also here illustrated, is so wired that the ped 
attains the required heat in a few secords. Complete with 
flexible cord and adapter for connecting to any lampholder, 
this useful article is listed at 7s. €d. 

Other exhibits at the Holmquist stard include Faradic 
and other batteries, for home and professional use, mz ssace 
rollers, electric lamp charging sets, stenlizers, etc. 


The General Electric Co. 
Stands Nos. 103, 112, 125, and 134. 


We gave in our last issue, prior to the opening of the 
Exhibition, a brief survey of the extensive exhibit of the 
General Electric Company, Ltd., of 67, Queen Victoria- 
street, E.C. We are now able to deal in greater detail 
with this very interesting and varied display. It may be 
observed at the outset that although the G.E.C. is among 
the most prominent firms in this country manufacturing 
electrical plant and machinery as well as all electrical 
supplies, the exhibit is so arranged that while it is fully 
representative of the whole range of the Company's pro- 
ducts, it gives exceptional prominence to those devices 
which will assist the average man in making his home 
brighter and healthier, and help the tradesman to show 
off his wares to better advantage. The Company's exhibits 
to this end may, for convenience of reference, be placed 
under specific heads. 


OsRAM LAMPS. 


The progress made with the Osram lamp and Osram 
lighting has been very remarkable, and this progress is 
exemplified in a very striking manner at Olympia by the 
announcement of the introduction by the G.E.C. of a 
new type of Osram lamp, the result of much research and 
laboratory experiment. It is a jointless filament lamp 
with a small bulb and its distinctive feature lies in the 
fact that it is a 16 c.p. lamp suitable for 200 volts circuits. 
The jointless filament and its special support make the 
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lamp practically immune from damage, even with the | 


most severe handling. Equally remarkable with the low 
candle power is the small power consumption, viz.: 20 
watts. This means that electric light users have no further 
need of carbon lamps. The small bulb of the new pattern 
Osram lamp will enable it to be used in standard fittings 
for table lamps, bedrooms, passages, corridors, cupboards, 
etc., and its economy and durability will save the consumer 
considerable sums upon his electricitv bill. The lamp is 
on view at the Exhibition and visitors may submit it to 
the most severe tests. 

In the same section of the exhibit there is on view a 
splendid collection of Osram fittings for use in the home 
—lanterns for shops, warehouse and factory, special water- 
tight fittings for use in damp situations on board ship, 
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for public lighting, ete. In this connection it may be 
mentioned that there are many remarkable examples of 
street lighting by Osram lamps, both in this country and 
the Colonies, and public bodies, corporations and town- 
ships are annually being saved large sums on the illumina- 
tion of their streets and public thoroughfares. A recent 


instance of the appreciation of the Osram lamp for this 
service is that of the order placed by the Cardiff Cor- 
poration with the General Electric Companv, Ltd., for 


THE OSRAM 1,000 c.r». 


310 six-hundred candle power Osram lamps for street 
lighting purposes. These lamps, which represent the 
higher ranges of candle power in which the Osram is 
manufactured, are even more economical than those of 
smaller candle power. l 


OSRAM LAMP FOR STREET LIGHTING, ( .vool 
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| ELECTRIC Licut FITTINGS. 

The value of artistic illumination has been so often 
impressed upon the public mind that it is small wonder 
that the General Electric Co., Ltd., has specially catered 
for this class of business at Olympia. Ever since electric 
lighting was possible the designs of the G.E.C. have found 
their way into the best houses, as well as into large public 
buildings, art galleries and museums, and the Company’s 
artists are constantly endeavouring to keep the standard 
of fittings in line with the latest movements in the art 
world. The whole of the G.E.C. fittings are manufactured 
at the Company's Art Metal Works, Wheeley’s-lane, 
Birmingham. 


_Exvecrric HEATING AND COOKING. 


The exhibit under this head affords ample evidence of 
the remarkable manner in which the G.E.C. has kept 
improving upon old patterns and introducing new 
ones in its “ Archer" system of electric cooking. The 
average housewife does not at present comprehend that 
electricity can be made to perform any other function 
than that of illumination. The G.E.C. cooking exhibit 
with its ovens, hot plates, saucepans, kettles, grillers, and 
toasters, electric egg boilers, shaving water heaters, curling 
irons and hair dryers, will put these old ideas to the right 
about. There is also a very noteworthy display of electric 
radiators and convectors in a wonderful series of artistic 
designs. E | 
SOME Domestic APPLICATIONS. 

There are still some consumers of electricity who do 
not quite realise that an electric iron can be purchased 
for a small sum and connected to one of the ordinary 
lampholders in the house. In the space of about a minute 
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CONVERTIBLE SET, IRONING, COOKING AND WATER BOILING. 


the iron is ready for use and its work can be performed 
with a minimum of discomfort and a maximum of effi- 
ciency. The G.E.C. show in addition to a variety of irons 
adapted for the daintiest lace work or,for the heaviest 
laundry work, a very remarkable development of this 
handy and indeed indispensable appliance in the shape of 
what is known as the “ Convertible Set," which comprises 
an electric iron, kettle, saucepan and frying pan.y The 
separate utensils can be placed upon the upturned surface 
of the iron which becomes, for the time being, an electric 
hot plate. This delightful combination is obtainable for 
the moderate price of one guinea. 


ELECTRIC * MARY ANN” WITH KNIFE CLEANER. 
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Exemplifications of the fact that it is now easily possible 
to put electrical energy in the home to a variety of useful 
purposes with no other expense than the purchase of the 
particular apparatus are here to be found in the shape of 
the * Electric Mary Ann," a small motor which can be used 
for driving the sewing machine, the knife cleaner and the 
coflee grinder. and can also be made to polish the plate 
and boots; and also in the electric washing machine, a 


‘ 


* KLEENALL.” 


THE ELECTRIC 


labour-saving device which should find its way into every 
large household. Another application is found in the 
* Electric Kleenall," a vacuum cleaner, no larger than an 
ordinary broom, and very little heavier, and sold at the 
moderate price of £10 10s. The “ Electric Kleenall " has 
only to be coupled up to an ordinary lamp holder and 
set in motion and run over carpets, chairs, cushions, oil- 
cloth, etc., to immediately suck up the dust into a small 
bag attached to the handle. Another handy contrivance, 
which has proved its worth during the recent hot weather, 
is the G.E.C. “ Freezor " fan, which also can be connected 
to a lampholder and placed in any desired position. These 
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THE G.E.C. BANDY PUNKAH. 


little fans take a minimum of current and practically 
require no attention. Oversea visitors from hot countries 
will also be greatly interested in the G.E.C. Punkah, which 
gives an exact electrical reproduction of the “ flick " of 
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the Eastern punkah. 
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Patterns of atc lamps, suitable for shop, warehouse and 
street lighting are also shown in great variety. Visitors 
should certainly see the “ Butt " flame arc lamps on the 
same exhibit, as well as the “ Angold " magazine flame 
lamp, and the “ Angold ” enclosed arc lamp. The“ Butt ” 
flame lamp and the Magazine flame lamp give as much 
light as 3,000 candles. The latter, as the name implies, 
contains its own store of carbons and keeps up a supply 
to the arc for 100 hours without refilling. The enclosed 
lamps are noticeable for the pure whiteness of their light 
and long burning hours, and are ideal lamps for colour 
matching. Photographers also will find something to 
interest them in this exhibit in the way of photographic 
lamps and cinematograph projector lamps. A speciality 
is made of cinematograph carbons for which the great 
spread of the picture house has created a large demand. 


Country House LIGHTING. 


Visitors from the country should not fail to inspect on 
the General Electric Company’s stand, what is virtually 
the miniature of a large electric power house. It com- 
prises a petrol engine connected to a Witton Dynamo, 
suitable for the lighting of 50 or more Osram lamps. These 
compact generating sets require practically no attention 
during running; they can be looked after by the average 
gardener and provide the country resident with a safe 
and convenient method of illumination. | 


Foster Engineering Co., Ltd. 
Stands Nos. 194 and 221. 


The exhibit of the Foster Engineering Company, Ltd. 
of Morden-road, Wimbledon, London, S.W., includes 
their well-known “ B.E." arc lamps (an order for 450 of 
which was recently received for the lighting of Whiteley's 
new premises in Queen’s-road, Bayswater); “ Q” lamps, 
hot-wire lamps, Foster auto-transformers, alternating 
current bells, and metal filament lamps. 


THE “ B.E." Lamp. 


We give herewith an illustration of the “ B.E." single 
enclosed lamp which gives an excellent idea of its effective 
appearance. It can also, of course, be supplied with a 
plain enamelled case. Burning equally well on alternating 


BROCKIE-PELL 
ENCLOSED ARC LAMP. 


LOW FREQUENCY 
ENCLOSED ARC LAMP. 


or direct current, singly on 100 to 120 volts, or two in 
series on 200 to 250 volts, with a consumption of about 
5 amperes the light given is equivalent to 1,000 c.p. The 
period of burning is from 80 to 100 hours with one pair 
of carbons. The same lamp is also made in a smaller size 
where the burning hours are 40 to 60. 

Another enclosed lamp shown is known as the “ Miniature." 
This burns up. to 60 hours with one pair of carbons. The 
nominal candle power is 450, whereas the consumption is 
only 1 unit per hour. Both the lamps mentioned are special 


favourites on account of the very fine workmanship and 
material employed, a QU DOE being obtained to- 
gether with absolute reliability and cohtinuity, of service 


FOSTER AUTO 
TRANSFORMER. 


FOSTER ‘‘Q’’ TYPE 
FLAME ARC LAMP. 


The *Q" Lamp. 


The special feature of the “ Q" lamp is the low carbon 
cost per burning hour. The lamp is designed on the brake 
wheel principle, and both carbons move forward in a down- 
ward direction. The People's Palace, Mile End Road, has 
recently been relighted with 25 “ Q ” ’s. 


LAMP FOR Low FREQUENCY. 

In the hot-wire single enclosed lamp, the mechanism 
is of the simplest description, the feed of the carbons being 
regulated by the expansion and contraction of the special 
metal strip. The hot wire is primarily intended for alter- 
nating current. For low frequencies such as 25 to 40 cycles, 
it has heretofore been difficult to get a lamp to give satis- 
faction, but the hot wire lamp, it is claimed, gets over all 
trouble. It can be supplied with either, plain or ornamental 
cases. | 

Foster AUTO- TRANSFORMER. 

The auto-transformer shown embraces some noteworthy 
features. A special point is the enclosed terminal block, by 
means of which all live metal is completely enclosed, con- 
sequently there is no possibility of shocks or short circuits. 
The no-load loss is reduced to an absolute minimum. In 
the 500 watt size, for instance, the no-load loss is but 5 
watts. The regulation is good and the transformer can be 
over-loaded for a long time at 50% or even higher. Indeed 
there are cases where these transformers have to work day 
after day for 10 or 12 hours continuously with an over-load 
of 80% or 100%, and yet they do not burn out, but give 
every satisfaction. This over-load capacity is largely due 
to the special treatment of the windings. These are pre- 
pared in such a way that the heat generated to the coll is 
rapidly conducted to the surface and is quickly despatched 
by theample ventilation. The coils are fire-proofed through- 
out. 

ELECTRIC CURRENT BELL. 

The “ Foster” electric current bell enables the supply 
pressure to be utilised in place of batteries. There are no 
sparking contacts of any kind, consequently the bell is 
extremely unlikely to get out of order, and the energy 
required to operate it is negligible. The bell can be used in 
series with an ordinary incandescent lamp either on 100 
or 200 or other voltage circuit, or one of the Foster bell 
transformers can be used. In this case no lamp would, of 
course, be put in series with the bell, as the secondary of 
the transformer would connect up to the bell direct through 
the usual switches. | 

METAL LAMPS. 

For the Foster metal filament lamp the special claim 1s 
its mechanical strength whicb enables it to resist all reason- 
able wear and tear. The Foster Company inform us that 
one of the Corporations recently tested some of these 
lamps in their laboratory, and conclusively proved that 
when the “ Foster” metal lamp had been burning 1,000 
hours it gave more than its initial c.p., whilst the con- 
sumption per c.p. had visibly decreased. The “ Foster 
metal lamps are made for candle fittings, and for railway 
purposes, as well as in the usual pear, bel] and spherical 
shapes. Some months ago the company was successful in 
securing the annual contract for the Midland Railway 
Company, and they have since obtained the contract for 
the Battersea Borough Council. 
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Messrs. Bruce Peebles & Co. 
Stands No. 119 and 140. 


It would require about half the area of the entire Exhi- 
bition to show in any thing like completeness the varied 
tvpes of heavy and light electrical plant manufactured by 
Messrs. Bruce Peebles & Company, Ltd., at their big works 
in the neighbourhood of Edinburgh; but at Stands No. 
119 and 140 they have organised a very comprehensive 
exhibit of motors, motor converters, etc., which will give 
the electrical engineer an excellent idea of the resources and 
capacitv of the Peebles works. The plant shown 1s of the 
smaller type, but the engineer in charge will give full details 
of the heavier tvpes to intending purchasers, who can also 
avail themselves of a comprehensive store of illustrated 
pamphlets. 

Attention may be drawn in the first place to the Peebles 
Motor Converter. a machine entirely distinct from either 
the motor generator or the rotary converter. Consisting as 
it does of an alternating and a continuous current machine, 
rigidly coupled, the motor converter resembles a motor 
generator so far as mechanical construction 18 concerned. 
As the high tension current is taken direct to the stator 
windings, no transformers are used and the switchgear 1s of 
the simplest possible character, while the floor space 
required is considerably less than that demanded by most 
other types of machines for the same service-—factors which, 
in conjunction with small capital cost, amply account for 
the popularity of this machine. The type shown at Olympia 
is designed for feeding a lighting and power system at 450 
to 550 volts continuous current, when supplied with three- 
phase current at a pressure of 6,000 to 6,600 volts 50 cycles, 
and is one of 16 similar.sets now being supplied to the Cal- 
cutta Electric Supply Corporation, Ltd. In sizes up to 500 
kw., the motor converter 1s generally constructed with two 
bearings, the armature of the D.C. side and rotor of the A.C. 
side being built upon a single cast-iron spider: above this 
size three bearings are adopted, the two machines being 
electrically connected by leads through the hollow shaft. 
The slip rings are placed close to the rotor, and are of small 
dimensions, since thev are only used when starting, and, in 
three-wire installations, to carry the out-of-balance current. 
The direct current end is fitted with commutating poles, 
and will carry 10094 overload without sparking at the 
commutator, and without change in the brush position. 
The air-gap is much larger than is customary with an 
induction motor of similar size, as the magnetising current 
is taken from the D.C. end, leaving the primary power- 
factor uninfluenced. The insulation is as perfect as modern 
knowledge can make it. 

SeLIT-POLE CONVERTER. 

The Peebles Split-pole Converter, which is also shown, is 
especially designed with a view to economy not only in the 
matter of floor space, but of initial cost. Where continuous 
current at a higher voltage has to be converted into con- 
tinuous current at a lower voltage it has been customary to 
instal two separate machines. The split-pole converter 


"M 
° 


PEEBLES - 


SPLIT-POLE CONVERTER. 


THE ELECTRICAL ENGINEER, SEPTEMBER 29. 


IQ1I, 


accomplishes the desired end by means of a single machine 
which also possesses the important advantage that the 
efficiency at all loads is higher by from 5 to 129, than that 
of a motor generator of similar output. This machine can 
be designed for anv ratio of transformation between the 
limits of 10 to l and 1 to 1, and in appearance is similar to 
à continuous current dynamo or motor, and while generally 
arranged to receive continuous current at one voltage and 
convert it into continuous current at a lower voltage, it can, 
if required, be made to operate in the reverse direction. It 
has the usual field system, rotating armature and com- 
mutator, and can be designed for shunt or compound 
characteristics as required. It differs from the ordinary 
continuous current machine mainly in the arrangement of 
the field windings, and in the fact that there are in the 
machine two independent circuits and two separate sets of 
brushes, one set taking current from the source of supply 
and the other giving out current at a reduced or increased 
pressure. In addition to taking the place of an ordinarv 
motor generator set, the machine can also be designed to 
convert from a constant voltage to a constant current, in 
which form it becomes particularly suitable for projector, 
cinematograph, and similar work. It can also be designed 
to effect a double reduction in voltage, for instance, from 
500 volts to a three-wire circuit having 100 volts across the 
outers; and possesses special advantages for charging 
batteries for electric cars and motor launches. 


ALTERNATING CURRENT MACHINES. 


Of the alternating current machines on exhibition, 
mention should be made of the squirrel cage motor of 10 
B.H.P. wound for three-phase 50 cyles 440 volts 1,000 
rp.m., and fitted with “ textile” enclosing covers in 
accordance with the rules of the Fire Offices Committee for 
textile mills. By a patented process the rotor end rings are 
cast solid with the rotor bars, thus doing awav with any 


SQUIRREL CAGE MOTOR, 


joints between the end rings and bars, and avoiding even the 
reinotest possibility of trouble due to defective jointing. 
There is also shown a slip-ring motor of the protected type 
wound for three-phase, 50 cycles, 500 volts 1,000 r.p.m., 
fitted with short circuiting and brush lifting gear. All these 
types are provided with an air-gap adjusting arrangement 
by means of which a very fine adjustment can be obtained 
at each end of the motor. Another noteworthy type shown 
isa motor with automatic centrifugal starter. This has been 
designed to meet the demand for a motor which has a com- 
paratively high starting torque while only requiring a 
relatively small starting current. A curve illustrating the 
starting characteristics of a 20 h.p. 750 r.p.m. motor of this 
type wound for a three-phase 50 cycle 500 volt supply. 
shows that with full load current the machine has a starting 
torque of 70°% of the full load torque. There is also on view 
a Peebles Loom motor of the totally enclosed squirrel cage 
type of } b.h.p., which is noteworthy for its great efficiency 
and high power factor, which are very remarkable for so 
small a machine. In this section of the Peebles exhibit 
attention should also be directed to the haulage type brush 


ROTOR OF SQUIRREL CAGE MOTOR, | 


gear and to a semi-enclosed liquid starter, both of which 
will well repay examination at the hands of the engineer. 
Direct CURRENT MACHINES. 

Of continuous current machines five types are on exhi- 
bition. The protected type shown is of 23 b.h.p. shunt 
wound for 230 volts and 1.350 r.p.m. The motor has two 
main laminated poles and one solid commutation pole, the 
armature is hand wound, and the armature windings are 
held in position by insulating strips driven into the slots. 
Ample ventilation is provided at both ends, and the brush 
gear is easilv accessible. In a motor of the semi-enclosed 
type on this Stand, all the openings are filled in with cover- 
ings of expanded metal, thus preventing accidental injury 
to the armature and brush gear. This machine has four main 
and two commutation poles, and the former wound arma- 
ture coils are held in place by steel binding wire sunk into 
grooves in the core. A totally enclosed type of machine is 
also shown which has the openings covered with sheet steel, 
but is otherwise similar to the semi-enclosed type, and 
though not entirely water or gas tight, can safely be worked 
in dusty or damp situations. 
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SLIP RING MOTOR, 


Other exhibits in this section include a crane or capstan 
motor, totally enclosed and rendered rainproof by means of 
rubber facings to the enclosing covers ; and a mining type 
of motor, which is flame-proof as well as water tight and can 
safely and-effectively be utilised both in fiery mines and in 
very damp situations. The motor is of the self-contained 
type, the bearings being rendered flame-proof by thick 
leather washers, bearing on the shaft and securely held in 
position on the inside ends of the bearing shells by means 
of steel plates. ^ 

Before leaving this section of the Peebles exhibit, the 
visitor should inspect the newest development in brush gear, 
the manufacture of which is an entirely new method of 
insulating the brush spindle from the rocker. In place of 
the ordinarv round or square-ended spindles with the usual 
washers or moulded insulation, mica has been adopted. 
This is made specially thick, and is mouldcd direct on the 
squared end of the spindle, and protected from mechanical 
injury by stout gun-metal clamps. The spindle is attached 
to the rocker by means of insulated bolts in such a manner 
that it can readily be removed without in any way dis- 
mantling the machine. 

TRACTION MOTOR. 


There remains also to be noticed a Commutation Pole 
Traction Motor, the design of which embraces some 1mper- 
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tant features. The type shown is of 04 b.h.p. running at 
550 r.p.m. series wound for 550 volts. It is fitted with four 
laminated main poles and two solid commutation poles, and 
the*brush gear is of a specially heavy type, both this and 
the'commutator being easily accessible. The bearings are of 
cast-iron lined with white metal, and are fitted with both 
oil ‘and grease lubrication, while the pinion and spur wheels 
are of steel and cast-iron respectively. The gear 1s enclosed 
by a malleable cast-iron gear case provided with large 


PEEBLES TRACTION MOTOR, 


inspection door. The two halves of the magnet case are 
hinged so that the lower half can readily be let down to 
allow for inspection and repair, suitable provision being 
made for holding the armature in the upper half. Curves are 
avallable showing the eminently satisfactory performance 
of this type of traction motor. 


Morgan Crucible Co., Ltd. 


Stand No. 144. | 


The exhibit of the Morgan Crucible Company, Ltd., of 
Battersea, includes the well-known Morganite brushes, the 
Battersea carbon brushes, Battersea carbon turbine gland 
rings and the Battersea type of lightning-arrester re- 
sistances and over-pressure discharge apparatus. 

The Morganite brushes differ considerably from other 
types, especially in the matter of construction. The material 
is the purest plumbago, and in the process of manufacture 
the brushes are not subjected to a high temperature, as is 
the case with all other brushes. It is claimed that in addi- 
tion to securing great resiliency, this permits an entirely 
novel construction of brush, which is made in layers in such 


MORGANITE BRUSH AS USED ON D.C, TURBO-GENERATORS, 
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a way that the m to the external circuit is very 
much higher than that of the ordinary carbon brush, while 
the cross resistance may be seven or eight times greater 
than the longitudinal resistance. Thus a path of the Pohea 
conductivity is provided for the current into the external 
circuit, while the utmost possible resistance is offered to 
currents in the short-circuited coil. For special cases of 
difficult commutation the brushes can be built up to meet 
requirements with a material of -high resistance on one side 
and low resistance on the other, while the fact that the 


material is not subjected to a high temperature in course | 


of manufacture, gives it a very low co-efficient of friction 
and renders it possible to embed metal tops and flexibles 
in the brushes in the process of manufacture. 


BATTERSEA CARBON BRUSHES. 

Made from the best materials, all obtained from the 
maker’s own mines, a special feature of these brushes is the 
method by which flexible leads are fixed. The brush is drilled 
at any desired point to the depth of about 3 inch. The flexible 
after being splayed out at the end is inserted in the hole 
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NEW BATTERSEA CONNECTION. 


and held firmly in position by means of a pure metallic 
powder compressed by a new method. The advantages of 
this method of connection are that the flexible can be intro- 
duced at any point in the brush, the volt drop at'point of 
contact is reduced to a minimum, no solder is used, a screw 
connection is avoided, the flexibility of the lead where it 
leaves the brush is unimpaired, and when the brush is 
worn down the flexible can be used again. 


CARBON TURBINE GLAND RINGs. 

The Battersea carbon gland rings are mechanically very 
strong, have high lubricating qualities, and do not dis- 
integrate under the severe conditions which obtain in the 
modern steam turbine. From extensive practical tests 
carried out with these rings, it is found that with a suitably- 
designed gland, the rings may be arranged so that they 
just bear upon the shaft, and thus make a practically 
steam-tight joint without wearing themselves to any 
appreciable extent, and causing absolutelv no wear of the 
shaft. 

LIGHTNING ARRESTER RESISTANCES. 

These replace liquid and carbon rod resistances, and 
consist of slabs of highly insulating fireproof material, in 
the top surfaces of which are grooves filled with a special 
grade of carbon-resistance powder, and so spaced that the 
greatest thickness of insulation is provided where the 
greatest difference of potential occurs. The terminals con- 
sist of carbon blocks in which copper flexibles are embedded. 
The resistance can be altered. by varying the depth and the 
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quality of the carbon powder. In a recent test with 6,000 
volts across one standard slab (powder à inch in depth) 
for a period of seven minutes, the current rose to a maxi- 
mum of 1:9 amps., falling gradually to 1:35 amps. In 
another test, with 10,000 volts on the same standard slab 
for one minute, the maximum current was 2:4 amps., re- 
ducing down to l:8amps. Resistances of similar description 
are made for earthing the neutral point on high-tension 
systems. These are capable of absorbing a very large 
amount. of powder when a fault occurs. 


The Ediswan Exhibit. 


Stands Nos. 15, 16, 45, 46, 98, and 117. 


The exhibits of the Edison & Swan United Electric Light 
Companv, Ltd., of Ediswan-buildings, Queen-street, City, 
cover an immense range of manufactures. The first paten- 
tees of incandescent lamps, the company, as the fruit of 
long experience, can boast of one of the hest equipped lamp 
factories in the Kingdom. 

It is interesting to note that Sir Joseph Wilson Swan— 
still happily amongst us—made the first carbon lamp as 
long ago as 1880. and the Ediswan carbon filament lamp 
of to-day is based on the same principles as the original 
model. Sir Joseph Swan was for many years associated with 
the manufacture of the Ediswan lamp as a director of the 
Edison & Swan Company. Mr. Edison, however, also 
conceived the idea of employing carbon for lamp filaments 
at about the same time that the Swan lamp was produced, 
and as a result, two companies were formed in this country 
to promote the new invention. An amalgamation took 
place in 1883, when the Edison & Swan United Electric 
Light Company, Ltd., was formed. This secured for the 
new lamp a 10 years’ monopoly, and works were established 
at Newcastle-upon-Tyne. These works have been extended 
several times, and are now working at full pressure. In 
addition, large works, which have been several times 
extended, were purchased at Ponders End, Middlesex, and 
equipped with apparatus which experience had taught was 
essential to the efficient manufacture of first-class lamps. 

Many years after, experiments were carried out with some 
of the so-called rare metals with a view to ascertaining how 
far they were suitable for manufacturing into filaments. 
The opinion was held that such filaments, could they be 
manufactured so as to possess sufficient strength, would te 
highly efficient on account of the high temperatures to 
which they could be raised before the melting or volatilising 
point was reached. It was also felt that their durability 
would be very great, and that lamps made with filaments 
of such metals would go far towards placing the use of 
electric hight within reach of practically every section of 
the community. It is now some time since the company 
exhibited lamps of this type of their own make at the 
Franco-British Exhibition, where they obtained the Grand 
Prix, the highest possible award, for lamps, etc. At the 
Manchester Exhibition also, Ediswan lamps of this type 
were on view and earned the high opinion of all who saw 
and examined them. 


TUNGSTEN LAMPS. 


Since that date the firm have been steadily engaged in 
the manufacture and sale of metal filament lamps, whilst 
at the same time they have been constantly experimenting 
in order to ensure that they should be made with the same 
care, accuracy, and high finish that characterised the 
firm's `“ Royal Ediswan " carbon filament lamps. The 
Tungsten filament lamp made by the firm has bv 
reason of its high efficiency and general excellence of manu- 
facture, taken that pre-eminent position amongst metal 
lamps which the " Royal Ediswan" has held since its 
invention amongst lamps of the carbon filament type. 
The “ Roval Ediswan " tungsten filament lamps do not 
blacken in use. and in addition the filaments are exception- 
ally tough—a characteristic probably due to the special 
processes by which they are made—and are not fragile. 
They are so arranged that they are effectively supported 
throughout their entire length, and the lamps can thus be 
used in any position, even upside down if necessary, 
without fear of the filaments fracturing or even sagging 
undulv. At the companv's stand an extensive selection of 
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these and all types of ‘ Royal Ediswan " carbon filament 
lamps is being shown. : It is interesting to note that the 
metal lamps are of all voltages, from 2 up to 260, and of all 
candle powers from 1 to 1,000. 

The lamps shown inc lude those suitable for house lighting, 
street lighting, shop, slip and train lighting, whilst special 
lamps for candelabra fittings are shown in great prominence. 
There are also special types of lamps made for surgical and 
motor car use, whilst, asis only to be expected, the amount 
of work which this company, who, by the way, hold the 
Royal Warrant of Appointment to H.M. King George V.. 
have carried out for H.M. Government, has resulted in the 
production of a number of types of lamps specially suitable 
for Government services. These lamps are all shown alight 
in their various fittings and adaptations. The carbon 
filament lamps shown are also suitable for mills, road 
railways, shops and Government services, and other special 
uses, and full particulars of these may be obtained from 
the attendant at the stand. 

The company also show four large signs in the body of 
the hall, and these, together with the signs on their own 
stands, are illuminated by “ Royal Ediswan" tungsten 
filament lamps of 16 c.p. 


SWITCHGEAR. 


Switchgear is exhibited in great variety. The rating of 
the Ediswan switches depends on the section of metal, the 
length of break, and the pressure of the supply circuits. 
For instance, a 25 ampere switch is suitable for breaking 
that current on pressures up to 250 volts, but with higher 
pressures the length of break is not sufficient for 25 amperes, 
and the next larger switch must be used, or else the first 
must be only used for 20 amperes or under. Then, again, 
the question of breaking inductive circuits very materially 
affects the length of break necessary, so the firm in their 
lists state that they are therefore unable to fix a rigid rating 
to their switches, but prefer giving in their catalogues that 
current which the switch will safely carry at about 200 
amperes per sq. in. of contact area, which can be safely 
broken at 250 volts, and the length of break. In the choice 
of switches for higher pressures or special inductive circuits 
they will always be glad to advise their customers. These 
switches are of the very highest class finish and material, 
suitable for the best switchboard work. 

Specially noticeable on the stand is the now well-known 
point switch, the ** Phlatta," which is shown in both round 
and rectangular patterns. This switch has an extremely 
small projection, and, made on the Ediswan wedge system, 
under the firm's patents, is a favourite for house wiring 
and general work. It 1s neat in appearance, and on account 
of its small depth can be used in places where the ordinary 
wedge tumbler switch would not be so suitable. 

The importance of using none but the highest grade 
switches needs no emphasis. Unless the mechanism is 
faultlessly made and assembled the switehes soon get out 
of order, and the user is prone to view the whole of the work 
with suspicion and often pass his further orders elsewhere, 
merely because either a few pence were saved in the first 
cost of the work bv the employment of cheap and badly 
constructed switches, or more frequently because the con- 
tractor felt that he was installing high-grade switches, 
when, as a matter of fact, those he had purchased were not 
of the quality and finish he hoped to find them. 

It is claimed for the " Phlatta " switch that it will 
withstand even exceptionally severe treatment for an 
indefinite period. In addition to its mechanical superiority 
the insulation is of the highest possible quality and the 
contacts and current parts are of ample area. It is prac- 
tically impossible to draw an arc with this switch, even 
under an exceptionally heavy overload, and for use on all 
high voltage circuits it can be recommended with the 
greatest confidence as a switch that is certain to give every 
satisfaction to both contractor and user. 

ELECTRICAL INSTRUMENTS, 


Ediswan instruments made at Ponders End Works by 
the coinpany have a high reputation for accuracy and 
finish. The Ediswan gravity tvpe is made for continuous 
or alternating current, the moving coil pattern being for 
continuous current only. These instruments are dead-beat 
and guaranteed reliable to within 194, but if specially 
required with a greater degree of accuracy can be supplied 
and guaranteed to within 0:2 of 1^5, at slightly extra cost. 
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In the Ediswan moving coil instruments shunts are employed 
without soldered joints. The volt terminals are also placed 
in such a position that no errors can possibly arise from the 
shunt, and therefore at any temperature the P.D. across 
the volt terminals is constant. | 

There are shown examples of illuminated dial voltmeters, 
vertical edgewise, and horizontal edgewise volt and am- 
meters, instruments with front and back connections, and 
sector pattern instruments. The well-known Ediswan 
horse-power meter 1s also shown, calibrated to read directly 
in horse-power, and it is most valuable to all power users, 
showing, as it does, the output of any machine at a glance. 
There is also to be seen a large range of portable instru- 
ments, galvanometers, pocket voltmeters, and testing sets. 
Of course, there are many examples of fittings of all types 
and finishes, including a very complete range of ship and 
traction fittings which will no doubt compel attention. 

There are also shown all kinds of turretted articles and 
acroplane fittings, and it is worthy of note that the firm are 
open to undertake the manufacture of every class of 
engineering. appliance. at .their engineering works at 
Ponders End. 

Amongst the accessories shown are samples of everv 
possible type of lampholder, ceiling rose, cut-out, adaptors, 
flex couplers, etc., finished in the firm's usual high-class 
style. It is interesting to recall the fact that the “S” 
insulator type of holder was originally introduced and 
patented by the Edison & Swan United Electric Light 
Company, to meet the demand for a high-insulation;lamp- 
holder for use on high voltage,circuits, 
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Messrs. Longstreth’s, Ltd. 


Stand No. 167. 


Messrs. Longstreth’s, Ltd. (better known under the 
name of The Lithanode Accumulator Company), are 
showing an interesting series of accumulators. Perhaps 


the most remarkable feature of these exhibits is a house- 
lighting cell of 100 amp.-hour capacity which 1s publicly 
short-circuited every dav through an ammeter, showing 
an abnormal flow of current without the slightest damage 
to the plates. The cells are rec harged every “day so as to 
be ready for the following day’s exhibition. It is also 
Interesting to examine the Lithanode method of manu- 
facture which gives these remarkable results. Any battery 
supplied by the Lithanode Accumulator Company is under 
guarantee against buckled plates. 

Beside this exhibit there are various sizes of hyhting 
cells shown, both standard sizes and specially made sets to 
order, such as supplied to Messrs. The Thames Ironworks, 
the s.v. * Albion," Bovril, Ltd., etc., ete., and also the 
Company's patent unspillable batteries, the only un- 
spillable accumulators on the market with the use 
of free electrolyte, there being no packing what- 
ever between the plates to absorb the acid. ‘The prin- 
ciple of this cell is well-known, and is based on the same 
idea as that of the unspillable inkstand. It is fitted to all 
the hand lamps and medical batteries which are manu- 
factured by the Companv, and has been thoroughly 
tested, having been on the market for some eight years. 

A large exhibit of accumulator hand lamps is shown, 
there being some half- -a-dozen types in all. The principal 
ones are the " D" type and " H ” type. In all these hand 
lamps the cells are detachable and are unspillable. Of 
the two types mentioned, the “* D" type gives a rather 
longer run without recharging, and has a detachable 
lantern which can be hung up in any convenient place 
and attached to the accumulator in the box by ineans of 
twin flexible wire which is supplied with the lamp. The 
“H” lamp is considerably cheaper and suitable for 
general work, more especially in laboratories, work- 
shops, garages, and on motor cars. 

The medical profession will be interested in a visit to 
this stand. A very useful combination cautery and light 
is being shown with a rheostat which regulates both the 
heit of the cautery point and the brilliance of the incan- 
descent bulb. Our illustration shows a complete com- 
bination which weighs under 10 lbs. The cells are detach- 
able, and a spare set can be provided for use when the 
original ones are being recharged so that the instrument 
need never be out of action. 

Another large exhibit is on view of portable cells made 
up of various voltages and capacities ranging from 14 to 
180 amp.-hours, and from 2 volts to 12 volts. These are 
made with the cells either detachable as in the cable type 
(illustrated), or with the cells fixed and cemented in the 
case, as in the portable type. These portable cells are 
largely used in laboratories, technical colleges, schools and 
workshops, etc., and in all cases are the result of long 
experience in small accumulator work. The company is also 
showing various inspection lamps, miniature tumbler 
switches, electric bulbs for accumulators, etc., etc. 


Hoffmann Manufacturing Co. 


Stands Nos. 149 and 162. 


The Hoffinann Manufacturing Company, Ltd., of Chelins- 
ford, in addition to a display of ball-bearings of various 
tvpes, have an interesting exhibit of electrical plant in 
which their bearings are in use. Apart from this. those 
interested in products of the highest accuracy will find 
much to concern them, the steel ball, for instance, being 
* guaranteed correct to within 1-10,000th of an inch. 

À somewhat later production of the firm are their ball- 
bearing hangers, which are used for the shafting driving 
the machines in motion on their stand. In this class of 
work a minimum starting torque is to be desired, and it 
is in this respect that ball bearings prove largely superior 
to the ordinary types. A special sectional catalogue is 
issued which gives numerous examples and hints for opera- 
tion, and can be obtained at their stand. 
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Litholite, Ltd. 
Stands Nos. 201 and 214. 


Messrs. Litholite, Ltd., are showing Litholite Insulators, 
Non-H vgroscopic, moulded into the form of handles for 
use on switchboards, starters, etc. They also exhibit bushes, 
washers, caps for covering projecting bolts and nuts, 
bobbins, winding supports, terminal blocks for use on 
motors and dynamos, insulated spindles and washers for 
brush-gear, tube-end bushes for conduit wiring, electrolier 
nipples, telegraph insulators, etc. A test made by Faraday 
House on August 4, 1911, on a Litholite Disc 21:4 cms. in 
diameter by 0-651 em. thick showed a resistivity of 
108,000,000 megohms on a testing pressure of 500 volts, 
the temperature of the room being 78^ Fahrenheit. 


London Decorative Metal 
Works. 


Stand No. 291. 


The London Decorative Metal Works (Limited), 

44-46, Eayle-street, Holborn, London, W.C., are k 
among an array of general metal work, an attractive 
assortment of ornamental electrical accessories, notably 
switch and plug plates, dome covers, and bell pushes. 
This firm has acquired a reputation for artistic design, 
careful finish, first-rate workmanship, and moderate 
prices, which would seem to be excellently borne out by 
the examples to be seen at its stand at Olvmpia. At first 
sight switch covers may not appear to be an important 
item in an electric light installation, but it must not be 
forgotten that the switch top and switch plate are the only 
parts of the wiring installation that are at all times visible, 
and a little care and foresight in the choice of these ap- 
parently small accessories may count for more in the eves 
of the public than the l'ghest perfection in technical 
excellence invisible to the ordinarv layman. The decorative 
styles mostly favoured by the London Decorative Metal 
Works are the classic French and early English. Among 
the latter, some handsome multiway Georgian plates, 
finished in a soft antique silver, will probably attract most 
attention. Contractors should note that m all the designs 
shown complete suites of interior metal fittings, such as 
door furniture, lock plates, cabinet fittings, sash lifts, 
table trestles, and so forth. are to be had in keeping with 
switch plates and domes. The effect of a good installation 
must be enormously enhanced when its accessories har- 
monise with the other decorative features of the room. 


The Synchronome Company. 
Stand No. 223. 


The exhibit of the Synchronome Company will be 
recognised by most visitors as a demonstration of the 
modern method of securing uniform and accurate time. 
But it is a good deal more than this, as it deals with every 
branch of the subject from a turret clock to an illuminated 
silent dial in your bedroom ; from an automatic time ball 
such as that at Kingsway, to a motor bell-ringer, from 
municipal time service on arc lamp standards, such as that 
at Marble Arch, to the equipment of ocean liners, such as 
the latest Cunarder “ Laconia," whose master clock is 
exhibited. In addition to their usual display of electric 
clocks suitable for schools and colleges, asylums and hos- 
pitals, offices and works and institutions of all kinds, a 
very fine precision regulator or astronomical clock, whic i 
is probably the most accurate timekeeper ever made, i 
being exhibited. The pendulum is impelled by the 
" Svnchronome " self-winding and switching action applied 
underneath the bob and the theory of its escapement 
deals drastically and in an entirely original manner with 
causes of irregularity which are usually neglected, such as 
the circular and barometric errors. We understand that 
this instrument will be much in evidence before the learned 
societies this season, as a contribution to the science of 
accurate time measurement. 


THE ELECTRICAL 


Globe Electric Co., Ltd. 


Stands Nos. 120, 121, 138, and 139. 
The Globe Electric Company, Ltd., of 11, Farringdon- 


avenue, London, E.C., are showing various tvpes of arc 
lamps together with ** Glob-o-lite ° signs for shop lighting, 
“ Luxrae " metal filament lamps, brushes, brush holders, 
etc.. The arc lamps shown include their “ Standard ” 
pattern flame lamps; ''Multax" pattern flame lamps, 
giving 20.hours with one pair of carbons for one trim ; 
** Multax " pattern flame lamps, giving 40 hours with one 
pair of carbons ; '* Multax-Century " pattern flame lamps, 
giving from 80-100 burning hours with two pairs of carbons 
burning simultaneously ; “ Perl” 40-60-hour pattern 
enclosed lamps and 200-300-hour double enclosed lamps ; 
and the “ Luxrae " inexpensive flame lamps. The “-Photo- 
lumen " photographic outfit is also on view, together with 
stage arc lamps, stage projectors, searchlights, ete. 

The instruments shown include the “ Globe-Nadir " 
universal testing set, direct and alternating current volt- 
meters and ammeters, both portable and for switchboard 
use; pyrometers, photometers, galvanometers, standard 
resistances, recording voltmeters and ammeters, and metal 
filament testing instruments. 


Hans Renold, Ltd. 


Stand No. 250. 


Messrs. Hans Renold, Ltd., of Manchester, exhibit their 
steel driving chains and wheels for the transmission of 
power. Three main tvpes of these are shown, namely, 
silent chains, suitable for speeds up to 1,300 ft. per minute, 
powers up to 300 h.p., which are largely used for electric 
motor drives and for driving compressors, electric generators 
fans, and blowers, engine governors, pumps, stokers, tacho- 
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meters, etc.; a silent chain, running at about 1,000 ft. 
per minute, with rotoscope attached, by means of which 
visitors can see while the chain is in motion how the links 
mesh with the wheel teeth ; roller chains for medium and 
slow speed driving in pitches from } in., with breaking 
loads up to 86,000 lbs. ; and block chains for slow speed 
driving and conveyor work, especially adapted for attach- 
ments of all kinds. 


E. Bennis & Co., Ltd. 


Stands Nos. 200 and 215. 


Messrs. Edward Bennis & Company, Ltd., of Little 
Hulton, Bolton, and 28, Victoria-street, Westminster, have 
five exhibits, which together constitute a complete coal 
and ash handling plant. Different methods of supplving 
coal to two types of mechanical stokers are demonstrated : 
the '" Bennis " high temperature coking stoker fitted to 
an internally flued boiler, and the “ Bennis " new-link 
chain grate stoker, fitted to a water-tube boiler. 

A “ Bennis " elevator, fitted with rotary feed and special 
chain and buckets for boiler-house use, is shown elevating 
. the coal to bunkers composed of rivetted plates and sup- 
ported on massive stanchions. The latest type of" Bennis ” 
band conveyor, with built-up idlers and adjustable self- 
oiling bearings, is also shown. 

There is also on view the “ Dennis" high temperature 
smokeless and gritless coking stoker, a machine of the 
latest type, with patent air-cooled doors, and cooling plates 
round the stoker front. This stoker and self-cleaning com- 
pressed air furnace will burn, according to the draught, 
from 10 to 60 lbs. of fuel per square foot of grate per hour 
without smoke or grits; while the “ Bennis " new link- 
chain grate stoker embodies all the improvements of the 
latest types that have hitherto been made. The provision 
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of patent air seals, which prevent the entry of an excess 
of air at the sides, the machine-cut six-speed gear running 
in oil, and ball thrust bearings, are among the special 
improvements of this smokeless chain grate stoker. It has 
been adopted by the Admiralty, and excellent results are 
being obtained in the boiler-houses of many electrical under 
takings in the United Kingdom and on the Continent. A 
* Bennis " automatic COs recorder and calorimeter are also 
exhibited. 


J. Hopkinson & Co., Ltd. 


Stands Nos. 170 and 193. 


Messrs. J. Hopkinson & Company, Ltd., of Britannia 
Works, Huddersfield, are showing a full-size model of a 
Lancashire boiler equipped with Hopkinson’s patent safety 
boiler mountings and valves; there is also an archway of 
valves for various purposes, and a small archway showing 
the Hopkinson-Ferranti patent stop valve as compared 
with the ordinary mushroom and the parallel shde types. 
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THE PAVEMENT ARTIST. 


An unofficial incident of the opening day deserves to 
be put on record. About halfpast three in the afternoon 
an ill-clad pavement artist, bearing an amazing resemblance 
to Mr. George Bernard Shaw, pegged out a claim between 
the main entrance to Olympia and Addison-road Station. 
Having cleaned the flagstones, he set to work with his 
coloured chalks and produced a Union Jack, in the centre 
of which, in honour of the locality and the occasion, was 
drawn an electric lamp. On another flagstone he silhouetted 
a London scene dominated by St. Paul's, and here again 
the “ local colour” imparted took the shape of an electric 
lamp bulb in the place where the sun ought to have been. 
A considerable crowd had bv this time gathered round the 
artist, and every now and again a penny Jingled on to the 
pavement. The next picture was the tallow candle of our 
grandfather's day, and beside it, another metal filament 
lamp. More pennies rattled on to the flagstones, and even 
continued to be thrown when the artist completed his fell 
work by inseribing beneath the lamp, “ After Sundown. 
Brimsdown." The artist was no artist—only a colourable 
unitation of one. In fact, he turned out to be Mr. J. Conway 
Price, of 151, Fleet.street, the well-known advertising 
specialist, who had thus been manipulating a very clever 
and ingenious piece of publicity for the Brimsdown Lamp 


Works, Ltd. 


ELECTROLYTIC PORTABLE SUB-METER. 


The important question of using the existing lighting 
circuit is met bv the Bastian Meter Company in a new 
portable meter which they have now placed upon the 
market. 

This meter is so constructed that it can be connected on 
the one side with a wall plug to the lighting circuit and 
on the other to their heating apparatus. 

The action of the instrument is the same as in their 
well-known electrolytic ampere hour metre, but it is pro- 
vided with a special valve for the escape of the gases and 
the hole for re-filling the meter is adequately sealed to 
prevent the escape of the electrolyte in the very unhkely 
event of an upset, the possibility of which is practically 
guarded against in the construction of the base. 

The current consumed through this meter will naturally 
also be recorded on the lighting meter, but the record of 
the units consumed through the Bastian sub-meter will be 
substracted from the total amount and charged for at the 
lower rate. 

In this way the small consumer can be persuaded to use 
electrical heating apparatus where the initial cost of a 
separate circuit with the attendant discomfort of installing 
it has hitherto proved an insuperable obstacle. 

The great advantage of the Bastian sub-meter is in its 
portability, which allows it to be used for heating, ete., in 
any part of the house instead of keeping in one room as a 
fixture, as is now the case with other sub-meters; 
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Publicity and “ Penny 
Wisdom.” 


By H. E. Goody. 


In these days advertisement seems to have achieved the 
dignitv of a commercial necessity ; and while, possibly, 
disliking it on the practical score of expense, and on the 
theoretical ground of indelicacy, we had best make a virtue 
of it. 

That advertising pays, and pays well, is a truism which 
needs no emphasis. The points which demand consideration 
are simply the manner and the extent of the proposed 
publicity. Electrical advertisement, particularly that of 
supply companies, is in its infancy ; or, perhaps (if it were 
not that there has been no vigorous prime, no hey-day of 
publicity), dotage would be the more appropriate metaphor. 

It i8 not as though supply companies objected on prin- 
ciple to advertising; they recognise its commercial value 
perfectly well. As a matter of fact, every electricity supply 
company does advertise in what is generally a very meagre 
way; and since, even by their present pettifogging efforts 
at publicitv, they logically commit themselves to the 
principle of the thing, one can only suppose that the 
ridiculously narrow limits are set by those most uncom- 
mercial vices—miserliness and cowardice. 

The clectrical industry has got to remember that if it 
does not advertise, its rivals do in a most thorough and 
comprehensive manner. And, after all, trade follows the 
poster. | 

We have a good thing, and we don't sell it nearly as well 
as we should do. The gas companies have an immensely in- 
ferior commodity to dispose of, and they dispose of it to an 
extent which can only be explained by their indefatigable 
advertising. As an illuminant, electricity, properly adver- 
tised, might have completely ousted gas from the English- 
mau' s domestic interior ten years ago. 

The gas companies spend freely in telling fairy tales 
about the thing they have to sell, and if the electrical 
interests would only disburse a quarter as much in propa- 
gating the truth about electricity they would sweep the 
board. The contrast between gas and electrical publicity 
methods is so extremely obvious that no one can possibly 
overlook it. As a typical instance of this contrast, the 
following is interesting. 

In a certain provincial town the gas supply was in the 
hands of a limited company, and the local corporation 
maintained the electricity supply. The gas concern was an 
institution of considerable antiquity ; the electricity under- 
taking had been in existence about nine years; and the 
ratio of gas to electricity consumers (for lighting only) was 
roughly ten to one. In these circumstances, one would have 
supposed that the younger, and presumablv more vigorous, 
electric supply company would have taken the offensive, 
and pushed hostilities to the extremest permissible limits ; 
while the gas company, which ought to have been in a state 
of feeble decadence induced by monotonous years of pros- 
perity, might well have been excused for a feeling of 
perfect security, and a refusal to enter on a specu nose 


poster war. Es . 
But not so; things were quite the reverse of what com- 
mercial precedent had taught us all to look for. b. 


Two or three years ago the gas company started a vigorous 
advertising campaign by means of paragraphs in the daily 
papers, posters (clever. but untrue) on the street hoardings, 
and small pamphlets of all descriptions, which were sent to 
every householder in the town. And then, when the gas 
company had taken the field in this adinirably equipped 
manner, did the corporation loosen their purse strings and 
make, at the least, an adequate replv, where really they 
should have begun the fight ? Not they! All they did to 
counter the tremendous onslaught of the gas company was 
to issue a few ** Osrain " price lists, which, of course, were 
to be had for notlung. 

The gas company disbursed money freely, but it has been 
many times repaid. Since they began advertising the 
number of electricity consumers lias kept practically 
stationary, while the gas customers have not only not 
decreased, but have actually increased and multiplied. A 


number of tradesmen in the town have given up using arc- 
lamps for outside lighting in favour of high pressure gas, 
and simply because the best alternative, viz., high candle- 
power metal filament lamps, was never presented to them, 
or, at any rate, not in the enthusiastic and insistent manner 
in which the gas companies have rammed high pressure gas 


lighting down our throats. Well, the corporation has saved 


the money which it might have spent in closely following 
the gas lead ; but in prestige and reputation it has lost what 
it will not recover in twenty years. 

In London the same thing is happening. The Gas, Light 
& Coke Company, and other gas companies, have for many 
years maintained the most elaborately equipped showrooms 
—showrooms which must have cost an enormous lot of 
money to fit out; while most electricity undertakings 
which have ventured in this direction have contented them- 
selves with pokey little places filled with unattractive 
apparatus. The contrast is about as striking as that between 
Selfridge’s and a Petticoat-lane stall. Very striking, and 
very effective it is, but in a manner not at all conducive to 
electrical progress. 

The electric light companies'cannot, or will not, see that 
the intrinsic merits of a particular commodity have an 
extremely slight bearing on the extent of its sale. There is 
some relation, of course; and probably in a dim future 
merit will come into its own. But at present, whether your 
stock be good or bad, you have got to advertise it if you 
want to sell it. 

In any case, it is quite futile to compromise. Some little 
commercially useful distinction may be gained by not 
advertising at all; but if advertising 15 to be done with any 
hope of effect, it must be done on the same scale as your 
trade rivals are doing it. 

A municipal electricity supply undertaking is restricted 
in various ways, but it 1s sheer foolishness to plead these 
restrictions as an excuse for not advertising. If these 
restrictions (provided, of course, that they are not re- 
strictions imposed by common decency and justice) stand 
in the way of business, then either thev or the business must 
be dropped. As a matter of fact, it is quite easy for enter- 
prising municipalities to get parliamentary sanction for 
almost any scheme on which the promoters can base the 
flimsiest pretence to business acumen. 

Little has been said in regard to the details of various 
advertising methods, because at this stage it would be 
neither wise nor necessary. The great thing is to get the 
supply companies to agree to whole-hearted publicity. 
When that has been done it will be very simple to find 
competent advertising agents who will wake a somnolent 
public to a realisation of the many advantages of electricity 
for every domestic and extra-domestic purpose. 

Extensive advertising w ould long ago have dispelled the 
absurd idea that electricity is too costly for the poorer 
classes to use ; it would have exposed the groundlessness 
of the gas- -levelled accusations of fire- -danger ; and, finally, 
it might have saved us from the horror of high pressure gas 
lighting. 

"Well, it is useless to make a bother over spilt milk, but 
we can see to it that in the future when electricity is mis- 
represented, the mis-representations shall be corrected, and 
when it is assailed by rival interests, those rival interests 
shall not escape entirely unscathed. 

" Penny wise, pound foolish " might well have been the 
motto of electricity supply companies. As a new motto, 
one might suggest “ Even the best is better advertised." 


OIL FUEL SYSTEMS. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—I should be much obliged if any of vour readers 
or advertisers could give me particulars of oil fuel svstems 
suitable for applying to Lancashire or Drvback Marine 
Type Boilers. 

W. H. Airy, 
Borough Electrical Engineer. 
Corporation Electricity Department, 
Bridyge-street, 


Loughborough. 
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Correspondence. 


All communications intended for the Editor should be addressed 
' Tug EDITOR, 149, Fleet Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 


opinions advanced by cor respondents. 
THERMAL STORAGE. 


To the Editor, THE ELECTRICAL ENGINEER. 


Sir, —In the article vou published in your issue of Sep- 
tember 15, dealing with my new hotbox, you therein state 
that the principle of thermal storage is no novelty, and 
Halpin’s thermal storage system has proved in numerous 
cases how usefully thermal storage can be utilised to assist 
in flattening out the load curve of an electric power station. 

In the course of a paper read on January 12, 1905, bv 
Wm. H. Booth and John B. C. Kershaw, before the Insti- 
tution of Electrical Engineers, it was pointed out '' that 
not only does Halpin's system of thermal storage greatly 
reduce the quantity of boiler plant required, but it also 
produces economy of a kind which is altogether inex- 
plicable at the present time. [t is probably due to causes 
which have hitherto escaped the attention of physicists.” 

The above reminds me that when I was experimenting 
last January in connection with the storage of heat in 
masses of metal, I obtained results which still puzzle me 
very much, and which, so far as I know, are not to be 
explained by means of any orthodox physical theories. 

It is generally recognised that the weakest feature in 
connection with the generation and distribution of electric 
energy, is that the energy cannot be stored except on a 
comparatively small scale, but if the electric energy is to 
. be used as heat then the necessity for a means of storing 
the electric energy becomes much less important, because 
the energy can be stored in the form of heat with a reason- 
able efficiency, and moreover, it can be stored just where 
it is required to be used. . 

If and when the demand for electric energy for heating 
and cooking purposes becomes at all general, then the 
demand for lighting purposes will be insignificant in com- 
parison and the peak due to the lighting demand will be- 
came proportionately less troublesome, and will have very 
little effect in raising the average works cost per unit. 

When this time arrives the supply authorities will be 
able to charge a low flat rate for lighting or heating, but at 
present it seems to me that there is no justification for a 
low rate for electric energy for cooking purposes, because 
the cooking load is probably not a very long hour load, 
and moreover it generally svnchronises with the period 
covered by the peak due to the lighting load, except in 
workiny-class districts, where late dinner is not the rule. 

Everything seems to point to the fact that thermal 
storage is the all important problem for electrical engineers 
to tackle in order to ensure the ultimate prosperity of the 
industry. . 

I shall be interested to know whether any satisfactory 
explanation has been arrived at of the results which are 
referred to as being “ inexplicable " in the paper above 
named, and I hope that some of your readers niay be able 
to enlighten me. 
etc., 

C. ORME BASTIAN. 


I am, 


91-93, Palmerston House, 
London, E.C. 


ELECTRICAL POTTERY. 


We have received from Messrs. Doulton & Company, 
Ltd., Royal Doulton Potteries, Lambeth, S.E., their new 
list No. 93, dealing with porcelain and stoneware insulators, 
fuse handles, leading-in tubes, etc. The list, which is fully 
illustrated, deals with every variety of pottery for electrical 
installations, including third rail insulators, as used on the 
Great Western Railway's Hammersmith and City Electric 
extension, tubular type insulators, as supplied to the 
London Electric Railway Company. For their various 
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types of insulators Messrs. Doulton's have recently received 
important orders from the North Eastern Railway, Lancs. 
and Yorks. Railway, Metropolitan Railway, Metropolitan 
District Railway and Connections, London, Tilbury and 
Southend Railway, Liverpool Overhead Railway, Central 
London Railway, Mersey Tunnel Railway, Baker Street 
and Waterloo Railway, Charing Cross, Euston and Hamp- 
stead Railway, G.N., Piccadilly and Brompton Railway, 
City and South London Railway, Great Northern and City 
Railway, Southend Pier Railway, and the London County 
Council Tramway department. The list also includes 
details of their specialities for table racks, cleats, resistance 
bobbins, resistance jars and trays, strain insulators, floor 
insulators, etc. Copies of this new list will be sent on 
application, 


NORTHAMPTON POLYTECHNIC INSTITUTE. 


For the 1911-12 session some important new develop- 
ments are announced in connection with this well-known 
and popular institute, of which Dr. R. Mullineux Walmsley 
is the able Principal. 

In respect of equipment it mav be mentioned that in 
the electrica] engineering department the new generating 
station which was opened by the Chairman of the London 
Council Council last winter is now available for the in- 
struction of senior students in both day and evening 
courses. The equipment of this station, "which was described 
in our columns at the time of the opening. is verv complete 
in all details of the generation and distribution of con- 
tinuous and alternating current. In the mechanical en- 
gineering department the equipment for experimental work 
in aeronauties has been much increased, and it is hoped 
that valuable work of a research character will be done by 
the senior students during the coming winter. In other 
departments various additions have been made to the 
equipment, but these do not call for special comment. 

In the evening classes an important series of lectures is 
being given jointly by the electrical engineering, technical 
chemistry and technical optics departments on illuminating 
engineering. These lectures will be given by various 
specialists in the different sections of the subject and form 
an important development in the work of the Polytechnic. 

Changes have been made in the telegraphy and telephony 
courses in the electrical engineering department to mect the 
changes which are taking place outside. The position is 
complicated by the abolition of the Stage I. examinations 
of the Board of Education which have hitherto been re- 
quired by the Post Office Authorities as' one of the con- 
ditions for certain departmental advances. These authori- 
ties have not yet decided as to what shall take the place 
of the Board of Education examinations, but students sre 
strongly advised by their senior officers to continue their 
studies on the old lines. In submarine cable work and in 
radio-telegraphy the advanced classes are being continued 
and developed. 

In the mechanical engineering department, to meet the 
growing development the course in aeronautical engineering 
has been divided into two courses, one being the advanccd 
engineering course of previous sessions, and the other a 
more advanced course for senior students. The new equip- 
ment referred to above will form a prominent feature in 
the laboratory instruction. In technical optics and in 
technical chemistry some of the evening courses have been 
re-modelled to adapt them more to the requirements of 
students, but there is no development that calls for special 
remark. 

Throughout there have been a fair number of changes 
in the various syllabuses bringing them up to date, and 
the educational work is being carried on along the lines 
which have been found so successful in previous vears. 
New departures are made in the day work of the technical 
chemistry and of the horological departments by the in- 
stitution of morning classes for apprentices in workshops. 
In these classes students, all of whom are engaged in com- 
mercial workshops, are in attendance from 9 a.m. to 1 p-m., 
and spend the afternoons in their emplovers' workshops. 
The experiment is an interesting one as an attempt to solve 
the problem of providing instruction for the artisan without 
the drawbacks involved in attendance at evening classes 
after a strenuous day’s work. 
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Wireless Telegraphy. 


WIRELESS AT THE GENERAL POST OFFICE. 


Observant persons who frequent the ucighbourhood of 
St. Martins le Grand may have noticed two masts which 
have recently been erected on the roof of the building 
known as G.P.O. West. These masts, which are 50 ft. 
high, and stand about 240 ft. apart, support a system of 
bare copper wires forming the antenna or aerial of a wire- 
less station in connection with the laboratory of the G.P.O. 
Engineering Department. The main purpose of this 
installation is experimental. Developments of the theory 
and practice of wireless communications are proceeding at 
a rapid rate and in the projection of new stations, as well 
as in the maintenance of existing stations, much work of 
an experimental nature has to be undertaken. Traffic 
considerations permitting, it has often been necessary in 
the past to convert temporarily a commercial station into 
a laboratory or test room for experimental purposes. The 
wireless equipment referred to will allow experimental 
work to be carried out with greater facility and at less 
expense than heretofore, and at the same time will enable 
new devices which inventors submit to the Postmaster- 
General from time to time, and which they claim to be 
improvements on the apparatus actually in use, to be 
placed under closer observation than formerly and to he 
tested under practical conditions. 

According to. the ** Elektrotechnische Ratgebung,” wire- 
less communication from aeroplanes has been successfully 
carried out by Hauphnann (Captain) Brenot. The Farman 
biplane used carried a wireless installation weighing only 
30 Ibs., but it was found necessary to strengthen the aero- 
plane, whereby its weight was increased by 25 lbs. The 
antenna is let down from a coil when necessary, and can 
be extended to 400 ft. below the flying machine. The 
aeroplane 50 h.p. motor supplies the power of generating 
the Hertzian waves. The preliminary trials ended with an 
Interchange of messages with the Eiffel Tower from a 
height of 1,600 ft., and at distances varving from 28 to 
35 miles. The French War Minister was advised as follows 
by wireless: ** While flying between St. Cyr and Ram- 
bouillet we send you our homage. Just at this moment we 
are hovering over the forest of Rambouillet at a height of 
500 metres." ———— 

The Canadian Government has concluded an agreement 
with the Marconi and Wireless Telegraph Conipany, the 
Marconi Wireless Telegraph Company of Canada, and the 
Marconi International Marine Communication Company, 
whereby the Marconi companies will forward all the wire- 
less telegrams between the Atlantic coast of Canada and 
the British Islands at 10 cents a word. The submarine 
Atlantic cables charge 25 cents. Press communications 
will be charged 5 cents only by the Marconi companies, 
and this last price applies also to weather news, notifi- 
cation of accidents and calls for assistance. At the same 
time the Marconi parties to the agreement take over the 
Government stations at Newfoundland, Quebec, New 
Scotland and New Brunswick. The agreement is for 20 
years. 

At the instance of the King, the wireless installation of 
the Belgian Congo is entrusted to Dr. Robert Goldschmidt. 
The first two stations at Banana and the Boma have just 
heen set in operation and have been acquired by the State. 
Dr. Goldschmidt arrived out on July Ist. last and intends 
to erect a station at Leopoldsville to communicate with 
Brazzaville, the capital of the French Congo. He will also 
set up stations at Elisabethville and Bukuma. The whole 
system will be finished two vears hence. 


?5 


— 


It appears from the report of the “ Verein Hamburger 
Reeder " (shipowners) that there is trouble between wire- 
less telegraphists on board ship and the captain from 
whom it appears the purport of messages received and 
sentis often concealed. The ** Verein" points out that this 
is subversive of discipline. It puts a case. Let us suppose 
that the captain of a German ship at sea knows that waris 
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imminent between Germany and another country. He has 
his suspicions of a passenger who is constantly using the 
wireless apparatus of the ship, and the telegraphist refuses 
to give the captain any information. The “ Verein " regards 
the captain as the representative of the State of which his 
ship is legally merely a detached portion and considers he 
ought to have the power in cases where he deems 1t neces- 
sary with a full sense of the responsihility he incurs of 
checkmating the wireless operator by stopping him alto- 
gether. A surgical operation on the apparatus or confine- 
ment of the operator would both be effectual means of 
stopping all communication. 


THE *TANTALUM" COMPETITION. 


Two Thousand Designs Submitted for Messrs. Siemens’ 
New Showeard. 


The Siemens * Tantalum” showcard competition has, 
we are informed, provcd an unqualificd success, some 2,000 
designs having been submitted by competitors. Each of 
these designs has had careful consideration by the staff 
responsible for the selection of the winning drawing, and 
we have pleasure in now announcing the names of the 
successful competitors. ! 

It will be remembered that a first prize of £75 was 
offered, with a second prize of £25, together with a prize of 
£5 for any designs of more than average merit which the 
firm decided to adopt and reproduce. Owing to the large 
number of designs received, the task proved somewhat 
difficult, and eventually it was decided by mutual arrange- 


TANTALUM” 


LAMPS 


CHEAPEST 


STRONCEST 


ment with two artists that the two best designs should be 
bracketed as being of equal merit, and the £100 prize 
divided between them. Therefore a prize of £50 goes to 

Mr. L. SUTTON WOOD, 3, Featherstone-buildings, 
Holborn, W.C., and a similar prize of £50 to 

Mr. FRANK M. BARTON, 2, Montague-road, West 
Kaling, W. 

We reproduce herewith a black and white drawing of 
Mr. Barton’s design, which, we are informed, will be attrac- 
tively printed in several colours, and we hope to reproduce 
Mr. Sutton Wood’s design in a subsequent issue. of 

Further accepted designs were submitted by Mr. Reginald 
E. Higgins, 8, Grenville-place. Maida Vale, W., who was 
the recipient of a £5 prize, and Mr. F. Insall, Water-lane, 
Brislington, Bristol, was also the recipient of a similar prize. 
The designs of non-successful competitors will be duly re- 
turned, and it is hoped that these will arrive in good con- 
dition. The number of attempts made to obtain these 
prizes demonstrates that the distinctive features of " Tanta- 
lum " metal filament lamps are well known, and whilst 
quite a number of competitors may be disappointed in not 
obtaining a prize, it is quite possible that if a further 
opportunity occurs, a different method of displaying these 
advantages may ensure ,tlreir obtaining an award. 
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Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 


MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, ard 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generallv. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of & practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 


QUESTIONS. 


Question No. 1260.—A series-wound crane motor runs 
only about half speed with controller gullon, and takes 
twice the full load current. Jt behaves exactly similarly 
with or without load except in the latter case the 
current is reduced a little. 


sulation between poles and earth is good.—'' QUERY.” ` 


ANSWERS. 

Question No. 1259.—A bi-polar series wound 1] B.H.P. 
motor wound for 210 volt c.c. circuit, tends to spark 
on the trailing edge of the brushes when run at full 
speed (1,850 r.p.m.). The armature 18 gramme wound, 
the diameter of the commutator being 2j in. 
carbon brushes of which there are two are 1} in. by 
l in. on face. Without lowering the speed of the 


machine, are there any means by which this sparking | 
can be put a stop to, short of modifving the design | 


of the machine; if thelatter, what modifications would 
you suggest ? ! 

Reply to No. 1259 (awarded 10s8.).—Provided the com- 
mutator and brushes are in good condition and adjustment, 
with a load that is not excessive, the sparking may be 
attributed to indifferent design. The brushes are not over- 
loaded, as according to the given data current density at the 
brushes is about 25 amperes per sq. in. For such a small- 
sized motor this is well under the maximum allowable. 
It would appear, therefore, that either the magnets are too 

-weak or that the armature reaction, assisted by reactance 

of the armature windings, makes sparkless running a 
difficult matter. Although to effect a thorough cure the 
whole machine might have to be ‘tewound considerable 
improvement may be obtained by attending to several 
comparatively simple points. The question does not say 
whether the brushes are fixed or whether they are on a 
brush rocker. If the latter arrangement is employed, it 
should be remembered that the brushes require a “ back- 
ward lead " when on load. Where it is found impracticable 
to shift the brush position with change of load, a mean 
position should be found and the brush rocker locked. 
Another point is, that with bi-polar machines having 
gramme wound armatures, the brushes often work better 
when not placed diametrically. The accompanying figure 
will explain what is meant. Instead of the brushes being 
situated on a diameter of the commutator, the lower brush 
will not require so much backward lead as the upper one. 
This can be tried without any alteration or expense what- 
ever. Difference in backward lead is shown by the dotted 
lines ; arrows gives direction of rotation of armature. This 
simple adjustment is well worth a trial and may greatly 
improve matters. Some bi-polar machines have the arma- 
ture placed eccentrically in the magnets; by thus having 
the armature nearer the weaker parts of the poles it runs in 
a field more nearly approaching symmetry. Of course, with 
fixed position brushes the lead cannot be altered with 
change of load, yet the brushes can usually be shifted 
relatively in order to secure the above-mentioned difference 
in lead. This suggestion is, of course, out of place where the 
motor runs in either direction. Next trv the effect of a 
different brand of carbon brush; have them a little wider 
and see that they are staggered, that is, do not run in one 
another's tracks. 

Another arrangement worth trying would be to fit cast 
iron bara, a sort of grid, across the pole horns; this is 


The : 


similar to the well-known method introduced by Dobrowol- 
sky, of fitting cast-iron pole-rings. The result is that the 
changes in the magnet field are not so abrupt, and this 
smoothing down tends greatlv to prevent sparking. Should 
it be deemed advisable to modify the design of the machine 
the magnets must be made stronger and the armature 
weaker in polaritv. A pole-ring or cast-iron shoes fixed on 
the poles would help to stiffen and steady the field.— 
Ce M. M." 

Further Reply to No. 1259 (awarded 5s.).—The sparking 
at the trailing end of the brushes indicates that the machine 
is subjected to under commutation. Jt may be as well to 
mention that sparking under the brushes, as is often the 
case with interpole machines, indicates over commutation. 
It is not clear whether “ full specd " is meant for the speed 
on hghtest load, for full load or for no-load at all on the 


1 . machine. It is hardly necessary to sav that series wound 
What is the cause? In- : 


motors should never be run without load, as they will 
accelerate until a dangerous speed 1s reached. Full load, in 


_ any case, would always be the lowest speed. The diameter 


of the commutator is also given, This does not give much 
information, as an increase or a decrease in the diameter 
does not alter the time of commutation. If the commutator 
has insufficient surface and heating is set up, this is liable 
to cause sparking, although, judging by the information, 
this does not appear to be the case. New brushes should be 
tried, brushes with a higher contact resistance than those 
at present uscd. This is very important, as some machines 
which run absolutely sparklesslv will, with unsuitable 
brushes, spark badly. Any good maker of brushes will 
furnish full particulars of contact resistance of brush, 
correct current density, etc. A backward lead to the brushes 
should also be tried. I presume, of course, that this has been 
tried. Commutating poles would remedy the trouble, bit 
as no details of the machine design are given, it is impossible 
to give the correct dimensions, ampere turns on same, and 
the air-gap. More commutator bars is another remedy, but 
this may not be possible, and might necessitate rewinding 
the armature ; it is well to bear in mind, that doubling the 
number of commutator bars will bring down the reactance 
voltage of a coil undergoing commutation to one quarter 
its former value. Increasing the field turns might also prove 
an effective remedy, especially if the field core is far from 
saturated at full load, but, of course, this resource will 
reduce the speed of the machine. In conclusion, it is well to 
add that a gramme winding should be avoided on account of 
its very high self-induction due to there being as many 
inactive conductors as active, but they play as important 
a part as the active ones in producing the reactance voltage, 
a drum-wound armature is much superior in this respect, 
as all the conductors are active. If it should be necessary 
to alter the existing armature, a Savers winding gives 
excellent commutating qualities, butis rather costly.— 
E. ADAMSON, 
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UNITED KINGDOM. 


Lighting, Power, and General Notes. 


AYLESTONE.— The report of the Electricity Committee 
of the Town Council for the half-year ended June 30 shows 
that after payment of interest and sinking fund contribu- 
tion there is a net profit of £277. 

Ayr.—The annual report of Mr. Roland Marshall, 
Burgh Electrica] Engineer, shows that with an increase 
of 52 in the number of consumers the increase in the 
amount of current sold was only 1:429,, as compared with 
an increase of 2:069, in the previous vear, and of 16°% 
in 1908. The decline in the ratio of increase is almost 
wholly due to the increasing use of metal filament lamps. 
The balance sheet shows a gross profit of £7,983, equal to 
776% on the average capital, as compared with 8% last 
vear. After paying £2,857 for interest on loans and con- 
tributing £2,869 towards the sinking fund, there remains 
a surplus of £2,256, which, considering the reduction of 
£433 15s. 4d. in the public lighting account, compares 
favourably with the surplus fo: last vear, viz., £2,444. 
Of this year's surplus, £1,146 5s. 5d. has been allocated 
to the credit of the rates, this being the final instalment 
of the £6,767, which, in the early vears of the undertaking, 
was contributed by the police rate to pay off deficits. The 
remainder of the surplus, £1,110, has been added to the 
reserve fund, which now amounts to £2,931. 

CARLISLE.—AÀ Local Government Board inquiry has been 
held by Mr. H. Shelford Bidwell, M.Inst.C.E., into the 
application of the City Council to borrow £9,755 in con- 
nection with the electricity works. Of the total, £5,000 is 
required for extension of mains, and it was stated that a 
loan for a similar amount was obtained in September of 
last vear of which the balance in hand was now £700. In 
reply to the Inspector's inquiry as to whether a reserve 
fund had been created, as recommended by Mr. Hooper 
last July, it was stated that the balance of profits was being 
carried forward as a working balance to obviate over- 
drawing at the bank, and a certain amount was being re- 
paid to the City Fund. Mr. Allen (City Electrical Engineer) 
said £1,755 was for a new storage battery. Their output 
had increased during the past two years at such a rapid 
rate that the present battery was totally inadequate to 
meet their requirements. In regard to the £3,000 in the 
application for the Viaduct Unitarian Church, the Town 
Clerk said the actual purchase money paid was £2,750 and 
the remainder would be utilised towards the cost of the 
adaptation of the building to what was required. Plans of 
the proposed alteration of the building were put in by Mr. 
Allen and the City Survevor, showing that the present 
proposal is onlv to construct the battery room, but subse- 
quently to utilise other parts of the building for the pro- 
vislon of offices and a showroom for electrical appliances, 
etc. The Inspector having ascertained that there was no 
opposition to the application, the inquiry closed. 

CARNARVON.—At a special meeting of the Council, 
&ir J. T. Roberts, the Mayor, read a letter from the National 
Electric Construction Company, urging the Council to come 
to an immediate decision with regard to the lighting of the 
town. The scheme proposed by the company included the 
erection of lamps along two or three of the main thorough- 
fares, which would provide 20,000 c.p., or 400% more 
than was at present obtained from the gas lamps. That 
would cost £190 a year, representing an increase of about 
Id. in the rates. There wasalso a modified scheme, which 
would cost £84 a vear, and as the effect of the adoption of 
this would be a reduction of £84 in the charges of the Gas 
Committee, the scheme would not entail anv additional 
burden upon the rates. The communication added that the 
Local Government Board, whose inspector had commented 
upon the bad lighting of the streets, had expressed their 
approval of the larger scheme. Mr. Connal, representing 
the Electric Construction Company, said thev had been 
running their works from the outset, and paying money 


Electrical Progress at Home and Abroad. 


! 


| 
| 
! 
! 
| 


into the sinking fund, without involving the Corporation 
in'any liabilitv whatever. They had gone on losing money, 
their net loss at present amounting to £5,700; but thev 
had confidence in the ultimate success of their undertaking, 
and he thought that, so far from being regarded as aliens 
in the town, they were entitled to receive some encourage- 
ment at the hands of the Corporation by being entrusted 
with a portion of the street lighting. In a few years the 
Corporation would acquire thc electricity undertaking 
from the Companv without its having cost them anything. 
On the motion of Alderman Parry, it was resolved to adopt 
a scheme for lighting some part of the town, provided the 
cost to the ratepayers did not exceed £100 a year. 

EDINBURGH.—A meeting of postal telegraph clerks has 
adopted unanimously a resolution protesting against the 
excessive amount of systematic overtime, the system 
which bases the staffing of an office on a special return of 
work taken at a quiet period of the year, and the methods 
of coinpulsion adopted in securing overtime at the expiry 
of the official duty period, regardless of domestic and social 
arrangements. It was also resolved to call upon the Post- 
master General to increase the staff in Edinburgh in 
accordance with a more reasonable svstem of estimating 
the staff. 

GLascow.—An important Conference, to be held in the 
Conference Hall of the Exhibition, is that of the Association 
of Mining Electrical Engineers, which will take place on 
Fridav and Saturday, October 5 and 6. The first day will 
be devoted to practical work of the Association, but in 
the evening the delegates will attend a civic reception in 
the Municipal Buildings. On Saturday the Glasgow branch, 
who are responsible for the arrangements, have made 
provision for a series of excursions and visits to public 
works, including the electricity generating stations at Port 
Dundas and Pinkston, Messrs. W. Beardmore & Companv’s 
steel works at Parkhead, and Messrs. John Brown & 
Company's shipyard at Clydebank. Through the courtesy 
of the Clvde Navigation Trust, the members of the Con- 
ference will sail down the Clyde on hoard the Comet. to 
the Rothesay Docks. 

MIDDLESRBROUGH.—The improvements at the dock, 
which the North Eastern Railway have in contemplation, 
include the provision of an additional 10-ton crane, the 
substitution of elect#ie cranes of greater radius for the 
present hydraulic cranes, and the provision of an elec- 
trically-driven steel belt coal-conveyor. It is also proposed 
to give à minimum depth of 288 ft. of water opposite the 
whole of the quavs. 

SHOREDITCH.—On the recommendation of the Electric 
Lighting Committee, the Borough Council has decided 
upon the conversion of the present gas lamps in the district 
to the north of Old-street to electricity, at a cost of £665. 
The cost of laving the necessary mains is estimated at 
£8 385. 

Stoke NrEwrnoron.—-At a meeting of the Borough 
Council, the Electrice Lighting Committee reported that 
the Council's electricity undertaking showed that had 
Schedule IT. of the agreement with the North Metropolitan 
Electric Power Supply Company been in operation during 
the year ended March 31 last, a profit would have been 
secured to the Council of £223, after payment of all working 
and management expenses and loan charges. The coin- 
mittee accordingly recommended that notice to terminate 
Schedule I. of the agreement at March 31 next be given 
the company. Dr. White stated that if notice was not 
given by September 30, the possibility of doing so would 
pass away for twelve months, and that would mean a 
present to the company of something like £1,000. Mfr. 
Hanson urged that if the Council dropped Schedule I. it 
would relieve the company of the responsibility of £30,000 
and place it on the shoulders of the ratepayers, merely for 
the sake of 286 consumcrs. The recommendation of the 
Committee was adopted with several dissentients. 

ST. Pancras.—An electric light consumer who said he 
had a dispute with the St. Pancras Borough Council as 
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to the kind of fuse supplied, applied at Clerkenwell Police 
Court for the appointment of an inspector under the 
Local Act. He said that, as in the case of Chelsea, St. 
Pancras had authority to supply current before the London 
County Council had general powers in the matter, and were 
excluded from the operations of the General Act by Local 
Acts, and were not subjected to the inspection of the 
London County Council as was the rest of the metropolis. 
The Local Act provided that an aggrieved consumer must 
apply to a stipendiary to appoint an inspector, and that 
appointment remained a permanent one. The magistrate 
could appoint the London County Council in the matter. 
The applicant said he was informed that neither the Board 
of Trade nor the County Council could take action, and 
he was referred to the magistrate to take the initiative. 
Mr. Bros said he would take time to consider the matter. 


Traction Notes. 


CarDIFF.—The abuse of transfer tickets by their utilisa- 
tion subsequent to the day of issue has again formed the 
subject of discussion at the Tramways Committee, Dr. 
Smith declaring that the present transfer svstem was a 
direct incentive to dishonesty. In his view the tickets 
should be available for any period. Mr. Ellis, the tramway 
manager, pointed out that they had powers to prosecute any 
person discovered using an old ticket, and special efforts 
were being made to detect misuse of transfers. It was 
reported that though the paying stage had not yet been 
reached in the matter of parcel traffic, encouraging progress 
liad been made. 

Croypon.—Mr. T. B. Goodyer, manager of the Corpora- 
tion Tramwavs, informs us that at a meeting of the Council 
it has been decided to increase the maximum rates of pay 
for motormen and conductors from 7d. and 63d. per hour, 
to 74d. and 7d. per hour respectively, involving an approxi- 
mate yearly cost of £1,404. It was also agreed to increase 
the rates of pay for painters’ labourers, depot labourers, 
and car cleaners, incurring a further increase of £229 per 
annum, the combined increases approximating £1,633 per 
annum. The foregoing alterations in pay are to be effective 
as from August 3 last. . 

DovER.—The annual report of the manager of the 
corporation tramways, Mr. E. Carden, shows that the total 
revenue for the year was £11,507, and the total expenditure, 
including £3,781 interest and instalment of loan capital 
expended, was £13,803, leaving a debit balance of £2,296. 
The number of passengers carried was 2,767,889, the number 
of miles run was 303,406, and the number of units consumed 
413,480. The total revenue per car mile was 9:102d., and 
the operating expenses per car mile 7:927d., or including 
capital charges, 10.918d. 

KINGsTON-ON-THAMES.—A special single-decked, luxur- 
iously appointed saloon electric car, built by the London 
United Tramwavs Company, Ltd., claims the honour of 
being the first wedding tramcar to be run in this country. 
The car holds twenty people, and the total charge for hire 
is 7s. 6d. for each penny stage travelled. 


TYNESIDE NOTES. 


The Conference of the Institute of Metals— The 
Electrical Side—Conductivity and Alloys. 


The Tyneside Conference of the Institute of Metals has 
given abundant evidence, if anv were needed, of the 
important position which this organisation has attained 
in the three years of its existence. Numbering as it now 
does upwards of 600 members it has reached a stage when 
its deliberations are of moment, and the papers and dis- 
cussions which have marked this year's gathering, have 
been both weighty and authoritative. The meetings were 
held under the Presidency of Sir Gerard Muntz, and he was 
supported by the first president of the Institute, Sir William 
White, by Sir W. H. Stephenson, Lord Mavor of Newcastle, 
and by a strong local cominittee, which included in its 
numbers the Hon. Sir Charles Parsons, Lord Joicev, Sir 
Hugh Bell, Sir Benjamin Browne, and representatives of 
Armstrong College, the North East Coast Institution. of 
Engineers and Shipholders, the Institution of Mining 
Engineers and other important scientific and technical 
organisations. 


Tort. 389 


Sir W. H. Stephenson, in welcoming the members to 
Tyneside, only expressed the hope of all concerned in the 
engineering and electrical engineering wor!d when he said 
it was to be hoped that the Institute would, as it deserved, 
secure the co-operation of makers, users, and scientific 
investigators. That, he said, was “ clearly the kind of co- 
operation which was needed to enable Gieat Britain to 
maintain its position among the nations of the world." 
Users found that metals failed in their uses or failed to 
endure, or that altered conditions called for modification 
in their composition and preparation. It was necessary to 
find reasons for failure and to find the correct specification 
to meet the new conditions. ‘Scientific research is constantly 
proceeding at the National Physical Laboratory," he 
added, ‘‘ and in the metallurgical departments of univer- 
sities and university colleges on the properties of metals 
and alloys. The Institute of Metals affords a focus and a 
means of communication among the many workers in that 
field, and the knowledge acquired by research can thus be 
applied to practical problems.” He gave an instance of 
the valuable work to he accomplished which was to be 
found in the committee which the Institute had appointed 
to investigate the cause of the corrosions of brass condenser 
tubes which was being carried out in a wav which no 
private individual could hope to emulate. 

Of this work, Sir Gerard Muntz gave some interesting 
details in reply to the Lord Mayor's welcome. A plant 
which will imitate as closely as possible, on an experimental 
scale, the conditions obtaining in a marine condenser is 
to be erected at Liverpool. This plant is now approaching 
completion, and it is intended in the first place to test 
tubes of four different compositions. Special attention will 
be given to the effect which scale and other impurities has 
upon the liabiilty of the tubes to general and local cor- 
rosion. Both Admiralty and commercial conditions are to 
be investigated, and it is believed that the research will 
solve some of the baffling problems associated with cor- 
rosion. 

A valuable paper was contributed by Mr. George Hughes, 
Chief Mechanical Engineer of the Lancashire and Yorkshire 
Railway, who, however, owing to labour troubles at Hor- 
wich, was unable to read it in person. It dealt with the use of 
non-ferrous metals in railway work and contained many 
important facts and conclusions. Mr. D. P. Pye, in a paper 
on the mechanical properties of hard-drawn copper, re- 
ferred to the lack of any satisfactory definition of standard 
hard-drawn copper, and urged that the definition adopted 
by the Engineering Standards Committee, while not con- 
tradictorv of the properties of hard-drawn copper, was 
unsatisfactory, since a specification should preferably fix 
a minimum elongation as a safeguard against the wire 
becoming brittle. An important point is that tensile 
strength per square inch and elongation at fracture both 
depend on the diameter of the wire. For the criticism of 
the Engineering Standards Committee, Mr. A. P. Trotter, 
the Board of Trade electrical expert, who has been carrying 
out experiments, accepted the responsibility. 

Another important paper was that by Dr. W. Minot 
Guertler, who dealt with the property of electrical con- 
ductivity in its bearing on the practical determination of 
the constitution of allovs. He pointed out that the so- 
called “ equilibrium diagram " for alloys was now almost 
universally accepted at the basis fur any svstematic study 
of the properties of allovs. It war, therefore, of great 
importance to be able to construct it accurately, and to 
have a thorough knowledge of it. The relationship between 
concentration and temperature, and electrical conductivity, 
specific volume, magnetism, ete., he urged, most clearly 
bought out by the employment of a co-ordinate system 
in those dimensions. Thus, taking concentration and 
temperature as the base, they could erect ordinates from 
it whose lengths were proportional to the numerical values 
of the property under consideration, and so obtain a series 
of intersecting curved surfaces, each of which corresponded 
to & particular phase-region of the equilibrium diagram. 
The converse problem was one of great importance, viz., 
that of obtaining the equilibrium diagram (when it was 
unknown) hy projection from these surfaces ou to the hasal 
plane. The best known method, and one which had been 
hitherto, and was still, most universally employed for the 
determination of the equilibrium diagram, was that known 
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by the name of thermal analysis, in which special account 
was taken of the variations in the total heat of the systems 
under consideration. Dr. Guertler discussed at length the 
limitations of thermal analysis, and in particular ex- 
plained why it failed in those cases where, as so often 
happened in practice, a state of complete stable equili- 
brium was unattainable within a comparatively short 
interval of time. The respective merits of electrical con- 
ductivity and of specific resistance measurements were 
set forth and illustrated by numerous examples from 
practice. | | 

A paper by Professor Thomas Turner, stating his con- 
clusions with regard to volume changes in the alloys of 
copper with tin, gave rise, as on previous occasions, to 
considerable diversity of opinion, Dr. Walter Rosenhain, 
of the National Physical Laboratory, frankly declaring his 
view. that the methods employed in the investigation 
were, in effect, unscientific. 

The second day's gathering witnessed the election of 
Professor Gowland as Sir Gerard Muntz's successor in 
the presidential chair. Thus an eminent scientist succeeds 
an equally eminent representative of the manufacturing 
industry, who in his turn had succeeded a similarly repre- 
sentation of the “‘ non-ferrous " engineer—Sir William 
White. At this meeting, Professor Henry Louis and Mr. 
J. T. Milton, Chief Surveyor for Lloyds, gave details of 
investigations into failures of brazed joints, and, with 
Professor A. V. Huntington, Sir G. Muntz, Mr. J. M. 
Allan, and other speakers, indicated various theories as 
to their causation, and debated the proportional share of 
blame to be borne by lead and tin. | 

Dr. Rosenhain and Mr. Sydney Archbutt read a joint 
paper on their researches into aluminium and zinc alloys, 
and described important transformations which other 
workers would seem to have failed to notice ; and the final 
paper on the agenda was one by Mr. P. T. Bruhl, on the 
corrosion of brass. 


| GERMAN NOTES. 
Germany and Submarine Cables—A Spanish 
Development — The Adamello Electric Works — An 
Austrian Enterprise. 


There are now 2,528 submarine cables in the world of a 
total length of 309,350 miles. Of this 2,129 cables (55,227 


miles) are owned by governments, the rest by private. 


companies. The German Government possesses 97 cables 
(3,430 miles only). The Deutsche Atlantische Kabel- 
gesellschaft has five cables (11,000 miles), and the Deutsch 
Niederlandische Telegraphengesellschaft 3 cables (3,930 
miles), and the Deutsch-Sudamerikanische Telegraphen- 
gesellschaft also 3 cables (6,640 miles). Thus the share 
of Germany in the world cables is but small. Nevertheless, 
Germany plays a most important part in the making of 
the cables and the present vear has so far resulted in the 
exportation of German-made cables to the value of 19 
million marks. 


German Enterprise in Spain. 


The Elektrizitats A.G. vorm. Kolben & Company, has 
erected an important station in Spain to supply Burgos 
with light and power. The motive power is the current of 
the Ebro, and a head of 70 ft., and a water supply of 5,000 
litres per second, drives turbines of 600 h.p., which actuate 
rotary current generators of 80 periods and 450 kv.a., 
giving 3,300 volts at 600 r.p.m. 


The Vale Maggia Railway. 


Herr Zindt describes in the “ Schweizerische Banzei- 
tung" the 250 h.p. locomotive supplied for this line bv 
the Maschinenfabrik Oerlikon. It gets its power at 800 
volts from Locarno (Oago Maggiore) and draws goods 
trains at 25 miles per hour on the level and at half that 
speed on banks of 1 in 30. The total length of the engine 
outside the buffers 1s 25 ft. 


A Large Austrian Undertaking. 


" The Societa anonima per la Utilizzazione delle Forze 
Idraulica della Dalmazia in Trieste, for which the Ganz 


Elektrizitats A.G., of Budapest, has built electric stations 
giving 32,000 h.p. from the river Kerka, for the purpose 
of supplying power for a carbide factory at Sebenico, has 
now given a fresh: order to the same firm for an electrical 
works at Almissa, using the water power of the river Setina 
which flows from the Dinaric Alps into the Adriatic. At 
first the plant will supply 40,000 h.p. only, but future 
extension to 200,000 h.p. will be carefully provided for. 
The station will be the most powerfu) in Europe and the 
current will be supplied at 55,000 volts. 


Adamello Electric Works. 


The A.E.G. has almost completed the furnishing of the 
power station of the Societa Generale Elettrica dell- 
Adamella at Cedegolo, where the river Oglio gives an 
avallable head of 1,500 ft. In the machine room 5 of the 
7 turbines are already in position, each developing 5,000 
h.p. They drive rotary current generators giving 12,000 
volts, 42 periods at 420 r.p.m. The exciter i» of 22 kw. 
and consists of a 500 h.p. turbine, coupled with a con- 
tinuous current dynamo. The 15 single oil transformers 
with water tube cooling give 60,000 volts at 2,700 kv.a., 
but the voltage can be Increased to 72,000. The ground 
floor contains the busbars for 12,000 volts, in two sets 
which can be connected with a ring conductor, and also 
the oil transformers for the generators and for the 12,000 
volt conductors coming from the station at Isola. "The 
second floor contains the busbars for 72,000 volts, and 
the last the lightning conductors and the outside wire 
connections, There are three switch boards, one each for 
the transformers, the generators and the outside wires. As 
a reserve an accumulator of 69 cells for 1,450 ampere 
hours is provided. 


Power for Pomerania. 


A new company has been formed under the style of 
Uberlandcentrale Stralsund A.G., with a capital of 
2 430,000 marks for supplying the Baltic coast of Pomerania 
with current. All the important local bodies will be repre- 
sented on the board, of which thc chairman is Joseph 
Hartlieb. | E 


Electric Railways for Austria. 


Some time ago it was announced that the Siemens & 
Halske A.G. offered to build electric railwavs in Budapest 
and that the municipality interested itself in this offer. 
We are now informed that the Burgomaster Stephan von 
Barezy has given the concession to a former chief engineer 
of the Hungarian State Railways, Michael Kugler, for an 
electric subterranean railwav under the Danube between 
Ofen and Pest. Messrs. Pethick, Dix & Company, Londen, 
have been entrusted with the work, and have already 
commenced operations. 


Company Affairs. 


The Uberlandzentrale Darenburg is beginning to turn 
the corner. Whereas in 1909-10 there was a financial loss 
of 200,454 marks, there was only a 3,346 marks deficit 
during the vear 1910-1911. The total loss to date 1s 284,735 
marks, which will be met by a call of 1:6 marks per share. 
During the last year the number of members rose from 
913 to 928, the number of electric lamps from 18,859 to 
21,402, of motors from 2,255 to 2,667, and the output from 
808,866 to 1,337,779 kwh. Every thing points to a profit 
(for the first time) on the working of the current year. 


*.* Owing to the great pressure on our space this week, 
we are compelled to hold over our Australian Notes, 
Canadian Notes and American Notes. 


Two special popular lectures will be given by Mr. 
Frederic H. Taylor, Assoc.M.Iust. E. E., Assoc. M.Inst.M.E., 
on ** Recent Developments in Electric Lighting and other 
applications of Electricity,” on October 4 and 6 next, 
commencing each evening at 8 p.m. Tickets mav be had 
on application to the Secretary at the Willesden Poly- 


technic, Priory Park-road, Kilburn, N.W. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


| MOTTO =z. 

Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 159, Fleet Street, London, B.C. 


CONTRACTS. 
Cree AND COUNTY BOROUGH OF BELFAST. 


er —: 


TRAMWAYS AND ELECTRICITY DEPARTMENT. 


The Tramways and Electricity Committee of the Belfast 
Corporation are prepared to receive Tenders for the supply 
of :— 

2,000 AMPERE SWITCHBOARD APPARATUS, 

FIELD REGULATING RHEOSTAT and CHANGE- 

OVER SWITCH. 

Specification, with Form of Contract, may be obtained 
from Mr. T. W. Bloxam, City Electrical Engineer, East 
Bridge-street, Belfast, on deposit of one guinea. This 
deposit will be refunded, provided a bona-fide Tender has 
been sent in, and not withdrawn. 

Extra copies may be obtained at 10s. each, which sum 
will not be returnable. 

Sealed Tenders, endorsed ‘ Tender for Switchboard 
Apparatus,” to be lodged in my office, not later than 10 
a.m., on Monday, October 9, 1911. 

The lowest or any Tender not necessarily accepted. 

A Tender if sent by post must be registered ; if delivered, 
an official receipt must be obtained for it; otherwise the 
undersigned will not be responsible. 


R. MEYER, Town Clerk. 


QALE OF ELECTRICAL POWER PLANT AND 
MACHINERY AT THE GENERAL POST OFFICE. 


Tenders are invited for the purchase and removal from 
the General Post Office, E.C., of certain Electrical Power 
Plant and Machinery, which is in efħcient running order, 
but is being disposed of in consequence of the centralisation 
of the Post Office Electrical Power Supply. 

Specifications containing full particulars and forms of 
tender may be obtained on application to the CONTROLLER 
oF STORES, 17 to 19, Bedford-street, London, W.C. 
"*Tenders will be received up till 10 a.m. on Tuesday, 
October 31, 1911. 


By order of the PosrMASTER-GENERAL. 
General Post Office, 
September, 1911. 


Contracts Open. 


HOME. 

BELFAsT.—The Tramways and Electricity Committee of the 
Corporation invite tenders for the supply cf one 2,000 ampere 
switchboard apparatus, field regulating rheostat ard change- 
over switch. Nee official notice. Particulars from Mr. T. W. 
Bloxam, City Electrica! Engineer, East Bridge-street. 

BhRisTOL.— The Docks Cominittee invite tenders for the supply, 
erection, fitting and maintenance for twelve months of one 
10-ton and eight 2-ton high pedestal, electrically driven, travel- 
ling jib cranes to be erected on the west wall of the Royal Edward 
Dock, Avonmouth. Particulars, £5, Secretary Dock Committee. 
October 2. 

Hastincs.—The Board of Guardians invite tenders for the 
installation of electric light in the Workhouse. Particulars from 
Mr. S. Bumpstead, 11, Ww ellington-square. October 18. 

LivEnbÓoor..—"l'he Select Vestry invite tenders for the supply 
of electric light and electric lighting at the Brownlow Hill Work- 
house. Particulars from Mr. 6. W. Cosler, Vestry Clerk, Parish 
Offices, Brownlow Hill. September 30. 

MANCHESTER.— The Corporation invite tenders for the supply 
and erection at their Stuart-street generating station of one 
4.000 to 4,500 kw. low pressure exhaust tvpe turbo-alternator. 
Particulars, £2 28., from Mr. F. E. Hughes, Secretary, Electricity 
Department, or from Mr. S. L. Pearce, Chief Electrical Engineer. 
October 4. 


OVERSEA®. 


ADELAIDE.—The Imperial Trade Correspondent at Adelaide, 
South Australia (Mr. J. K. Samuel) reports that tenders will 
be received at the office of the Deputy Postmaster-General, 
Adelaide, up to November I, for the supply of 5,000 porcelain 
jnsulators (Schedule No. 190). 


ALGERIA.—The British Vice-Consul at Bona (Mr. H. Scratch- 
lev, M.V.O.) reports that tenders are invited by the municipal 
authorities of that place for the supply and installation of 
electrical pumping plant designed to pump water from the 
Bou-Gles water main to the Chateau d'Eau des Santons, a 
distance of nearly half à mile. The apparatus, which must lift 
55 litres of water per second, will include a continuous current 
440 volt motor. Prices must be submitted for two similar 
pumping installations, and should include delivery free on 
wharf Bona, and installation of the plant. Further particulars 
may be had from “ Monsieur le Directeur du Service des Eaux, 
Hétel de Ville," d to whom tenders must be delivered not 
later than October 15 


Bnazr..—The British Vice-Consul at Rio Grande do Su- 
(Mr. E. J. Wigg) reports that tenders are invited by the municipal 
authorities of Pelotas for a 40 years’ concession for the supply of 
electric power and light and the establishment and working 
of electric tramways in the town. Tenders will be received 
by SenLor Luiz M. da S. Pennafiel, Secretario, Intendencia 
Municipal, Pelotas, up to 1 p.m. on November 14. A deposit 
of 5,000 milreis (about £330) is required with each tender, to 
be increased by the successful tenderer to 25,000 milreis (about 
£1,670,. Further particulars (in Portuguese) may be seen by 
Butish contractors at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 


BrisBaNE.—Tenders will be received at the office of tho 
Deputy Postmaster-General, Brisbane, up to November 8, for 
the supply of the following material :—(1) ironwork (Schedule 
No. 171) ; (2) switchboards (Nchedule No. 180) ; (3) measuring 
instruments and protectors (Schedule No. 181); (4) telegraph 
instruments (Schedule No. 182); (5) switchboard parts and 
accessories (Schedule No. 183); (6) telephone instruments 
(Schedule No. 184). Particulars from the High Commissioner 
in London for the Commonwealth of Australia, 72, Victoria- 
street, S.W. 


BnisBANE.— The Imperial Trade Correspondent at Brisbane 
(Mr. M. Finucan) reports that tenders will he received at the 
office of the Deputy Postmaster-General, Brisbane, for the 
supply of automatie pick-up carriers for the electric telegraph 
operating room (Schedule No. 190), and for the extension of 
common battery main distributing framework and equipment 
for the vertical] side thereof for twelve bays (Schedule Nu. 185). 


MaDriD.—The “ Gaceta de Madrid " announces that tenders 
will be opened by the “Junta especial de Subastas, Ministerio 
de Marina," Madrid, on a date to be announced later, for the 
supply of two radio-telegraphic installations, one of a naval 
tvpe, and the other capable of being carried by a landing party. 
The upset price is put at 42,000 pesetas (about £1,550), and a 
deposit of 2,200 pesetas (about £80) will be required with each 
tender. 


PRETORIA.—Tenders are invited bv the Department of Posts 
and Telegraphs for the supply of—(1) 12,000 ft. of steel piping, 
3 in. internal diameter, and weighing about 5] lbs. per running 
foot, and (2) electric power plant, comprising motor generators, 
accumulators, main switchboard, cable, etc. Sealed tenders, 
marked ** Tender for the supply of Steel Piping ” in the case of 
(1), and *' Tender for the supply of Power Plant " in the case of 
(2. will be received by the Chairman to the Tender Board, 
P.O. Box 376, Pretoria, up to October 4 (by cable), and 
November 22 respectively. 


Russi4.— Tenders are invited by the municipal authorities of 
Ssysran for the construction of an electric tramwav and an 
electric lighting system. Tenders, for both undertakings or 
for the lighting system only, will he received at '* Gorodskaya 
Uprava,” Ssysran, up to October 14. 

SYDNEY.— Tenders will be received at the office of the Deputy 
Post master-General, Sydney, up to December 20, for the supply 
of a branching multiple magneto switchboard and parts. 
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(Schedule No. 86). A deposit of 59$ on the first £1,000, and of 
2195 on the amount above that Sum is required with each 
tender. Local representation is required. For copies of the 
specification and form of tender, application should be made 
to the High Commissioner in London for the Commonwealth of 
Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. l 

TurcEA, RoumMAnia.—Fenders for the lighting of the town 
by electricity will be opened at the '' Mairie de Tulcea,” Tulcea, 
on November 19. 


Tenders Accepted. 


HOME. 
CLEETHORPES. —Cable for Council's electricity scheme: the 
Western Electrical Company; meters: Messrs. Ferranti. Ltd. 


LoNpoN.—We urderstand that the North British Rubber 
Company, Ltd., Castle Mills, Edinburgh, who recently secured 
a contract for india-rubber shoes for the Admiralty, have new 
obtained a further large order fcr ebonite. 


5,000 kw. 
£11,384 ; 


West Haw.—Plant for electricity department ; 
turbo alternater : Messrs. Willans & Robinson, Ltd., 
water tube boilers: Messrs. Babcock & Wilcox, £9, 790. 


Woop GREEN.-—Maintenance of battery and accumulators at 
the Urban District Council's Baths: the Chloride Electrical 
Storage Company, Ltd., £16 per annum for 12 years. 


Openings for Trade. 


Plant, Wiring, Fittings, Accessories, etc. 


BraAckPOOrL.—Extensive lighting contracts will be given out 
in connection with the proposed new pavilion for the Central 
Pier. 


ELTHAM.—Tenders are likely to be called for within a few 
weeks for the electric lighting of the new Baptist Church at 
Westmount-road, of which the fourdation stone is to be laid 
to-morrow, September 30. 


GLascow.—lIt is in contemplation to erect a suite of halls 
for Dalmarnock and adjoining wards. 


LEIGH-ON-SEA.—New school (680 places) for the Rochford 
Hundred District Committee of the Essex Education Com- 
mittee. éj 


MANCHESTER.— New elementary school (1,000 places) at 
Failsworth for the Lancashire Education Committee. 


NTOCKPORT.—AÀ new central library is to be erected for the 
Corporation. 


Winton.—The Congregational body has resolved upon the 
erection of a new church at a cost of about £6,000. 


EXETER.— Electric lighting will plav an important part in the 
proposed important extensions to the Sanatorium. The plans 
provide for a conversion and enlargement of the existing ad- 
ministrative block; an observation and discharge block con- 
taining nurses’ duty room and four wards; scarlet fever block, 
with nurses’ duty room, bath room, heating chamber ; diphtheria 
block ; typhoid block: laundry block, ete. 


RATHMINES.— Tenders are being asked for the erection of a 
new Carnegie Library and Technical Institute for the Urban 
District Council. 


WoobpuovsE.—The local Conservative and Unionist party are 
about to build a new club-house. 


PONTSARN.—A new Sanatorium is to be erected for the 
Guardians of the Merthyr Tydfi! Union. 


YaxLEy.—It is proposed to erect a new public hall as a 
memorial to commemorate the Coronation. | 


RapbctirFE.—The Urban District Council will expend £1.500 
on extensions to mains. 


BaTrH.—The Corporation is seeking sanction to a loan of 
£7,900 for electric lighting extensions. 


Cartisi E- Tenders are to be called for in respect of à new 
feeder and battery switchgear, ete. 


HackNEv.—l'he Borough Council propose an expenditure of 
some £4.400 on steam generating plant at the electricity works. 


PrwuTH. The gas works are to be equipped with electric 
stoking plint at a cost approximately of £4,000, 
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LEIGH.—A sum of £4.589 is to be expended by the Council 
for electrical plant, including an engine and dynamo, condenser 
and switchboard. 


Hastixus.—A sum of £581 is to be expended on extensions 
to mains, 


PoNTyPRIDD., --It is proposed to expend a sum not exceeding 
£3,350 on an electric battery sub-station at the gas works yard, 


— ——— 


Mexico.—It is officially notified that a concession has been 
granted to Thomas Phillips for the utilisation of the waters 
(6,000 litres per second in dry weather, and 12,000 Jitres per 
second in the rainy season) of the Blanco river for the purpose 
of generating clectric energy. The contract is for a term of 
99 years, and within 12 months the concessionaire must prove 
that he has a capital of 5,000,000 pesos (about £510.000) to 
carry on the werk. Exemption from Customs’ duties will be 
accorded in respect of machinery and plant which it is necessary 
to import. 


Havrr.—It is announced on the authority of the Belgian 
Legation at Port-au-Prince, that concessions have been granted 
for the construction of a railway, 140 miles long, from Leogane 
to Cayes, including verious branch lines, and for the erection 
of hydro-electric works designed to supply electric power to 
the railway which runs from Port-au-Prince to Piéton-Town. 
a distance of five miles, and to the Port-au-Prince tramweys, 
which have a length of 11 miles. 


ST. PETERsBURG.— The “Journal de St. Pétersboure" an- 
nounces that the Minister of Ways and Communications is 
preparing plans for the electrification of the railways round 
St. Petersburg. Jt is proposed to utilise the waters of the Volkhoff 
river in the Government of Novgorod. The energy to be generated 
is estimated at 28,000 kilowatts, three-fourths of which will be 
used for railway purposes, and the remainder for industrial 
purposes, 


Prerorta.--The Town Council have resolved to extend the 
municipal eleetrie tramways at an estimated expenditure of 
£48,000. 


ROYAL ENGINEER CADETS—SECOND LONDON 
DIVISION. 


Recruits are wanted for this Corps, and great efforts are 
to be put forth to bring it up to its establishment. The 
Company at present in existence is a Fortress Company, but 
if the right. kind of recruit is forthcoming in sufficient 
numbers, it is proposed to form a Communication Company. 
Youths between the ages of 13 and 18 years having a know- 
ledge of electricity or telegraphy should send in their names. 
The Cadets are instructed in all branches of military 
engineering, and the training and instruction are of a very 
interesting character for any lad desirous of serving his 
country. Cadets transferring to the Territorial Force from 
their Cadet Corps are excused their Recruit Drills, and 
service in a Cadet unit after the age of 15 counts towards 
the Territorial efficiency medal. Recruits are enrolled 
between the ages of 13 and 18, and should apply at the Duke 
of York’s Headquarters, Chelsea, S.W., on Monday and 
Friday evenings between 7.30 and 9 p.m. Full particulars 
can be obtained from Sergeant-Major b D. Elms, R.E. (T), 
37, Langthorne-street, Bishop's Park, S.W. 

Colonel Sir Howland Roberts, Bart., Y. D., D.L., etc., 
the Honorary Commanding Officer, ‘and the officer in 
command of the Corps is Captain Beeman, R.E. 

The Corps attended the annual training and Camp this 
vear with the Roval Engineers, 2nd London Division, at 
Shorncliffe, and worked with the Sappers in building a 
redoubt and in constructing a trestle and double-lock 
bridge. 

The cost of uniform and equipment amounts to about 15s. 
(fifteen shillings), and there is an entrance fee of one shilling. 
Rifles, bayonets, and brown Slade-Wallace equipment are 
supplied, and remain the property of the Corps. 


Loxpon ELECTRICAL — ENGINEERS.— Notices :--Officer 
commanding, Colonel H. M. Leaf. Drills for efficiency 
(1911-191 2y will commence at Headquarters on Thursday, 
November 2, 1911, and the Headquarters will be open as 
stated below from that date :-—Daily (except Saturdavs, 
10 a.m. to IO p.m.) ; Saturdays (unless otherwise ordered). 
10 a.m. to 12 noon. (sited) P. H. CAMPBELL. Captain 
R.E., and Adjutant for, O,C., London Electrical Engineers. 
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MAJOR'S INSULATING VARNISHES 


RETAIN THEIR EFFICIENCY UNDER 
SEVERE WORKING CONDITIONS. 


Have a Talk with us about your Insulation Troubles at the Electrical 
Exhibition, Olympia, (Stand No. 142) > 


WE THINK WE CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPLE 
OFFER IS BEING MADE. :: 28 


one of these 


LOOSE LEAF LEDGERS 


Write for complete range of sizc3 and styles of 
ruled sheets with free specimens if you wish it. 


FOR 5/- WE WiLL LET YOU HAVE 
ON TEN DAYS' APPROVAL 
1 Strong Canvas Binder—- finger's pressure 
locks it —any one of the five. 
200 Ruled sheets on High Grade Bond Paper to 
your selection. 
27 Letter Double Tabbed index. 
25 Patent Steel Markers. A simple invention 
that aids greatly in cross indexing. 
or instead of a 5/- Loose Leaf Ledger you can 
have one of 43 Complete Record Keeping 
Systems for all Trades and Professions, 

Send for the “ Green Business Book "—it's 
free—and tells you all about Moore's Modern 
Methods— which save you Time and Money. 

“COMPLETE OFFICE SYSTEMS." t 
An invaluable book £s published by Moore's Modern 
Methods, 160 pages. profusely ilustrated, written by 
experts, art cover. Stxpeiice, post free, Aoncy re- 
funded on first order. 


MOORE'S MODERN METHODS. 
4X, St. Bride Street, London, E.C. 


FARADAY HOUSE. 


ESTABLISHED 1889. 
(Proprietors: Tho Syndicate ef Elootrioal Engineers, Ltd.) 


PHOTOMETRIC TESTS 


Tests of every kind of Electrical Machinery 
and Instrument, and all Apparatus and 
Materials used by the Electrical and Allied 
ndustries. 
Scale of fees will be sent on application to the 
Secretary. ` 
THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION. 
62-70, Southampton Row, London, W.C. 


Telebhone No.: Teleg. Address: 
9999 Central, ' Srandardizing, London.’ 


FARADAY HOUSE.M SEDONA 


BLAKE à 


MAJOR & CO., LIMITED, 


Manufacturers : — SCULCOATES,  HULL. 


London & North Western Railway. 


SITES ror WORKS 


The London & North Western Railway 
Company have numerous sites adjacent to 
their line, suitable for the erection of factories 
and works of all descriptions and at many 
places factories are already available. 

The London & North Western Railway 
Company serve, or are in direct communica- 
tion with, all the large manufacturing Towns, 
Ports, and Coal Centres of the United King- 
dom, and afford unrivalled facilities for the 
rapid transmission of merchandise. 

Manufacturers and others seeking or in- 
terested in developing new industries should 
communicate with Mr. I. T. WirLiAMs, District 
Traffic Superintendent, X Sites Department, 
Eldon Street, London, E.C., who will be pleased 
to submit full information regarding available 
Sites, Siding possibilities, and also such par- 
ticulars as cost of Gas, Water, and Electricity, 
distance from Coalfields, etc., and the local 
conditions prevailing at the various centres. 


Telephone - 497 LONDON WALL (4 Lines). 
Telegrams - ‘‘LONORWES, LONDON.” 


INSULATING STAPLES 


Write for Samples and Prices. 


MOSSES & MITCHELL, 


Chiswell Works, 122-124, GOLDEN LANE, E.O. 


MU LCANT 


YOUR NEXT ENQUIRY 
WILL BE APPRECIATED. 


F.CARSON & EVANS. 
J FENCHURCH BUILDS: LONDONE 
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Technical Classes. | 


NORTHAMPTON POLYTECHNIC INSTITUTE. UNIVERSITY OF DURHAM. 


ST. JOHN STREET, LONDON. E.C. | ARMSTRONG COLLECE, NEWCASTLE-UPON-TYNE. 


SESSION 1911-12. PniNciPAL : W. H. HADOW, M.A., D.Mus. 
MECHANICAL AND ELECTRICAL ENCINEERINC. SESSION 1911-12. 
FULL DAY COURSES in tho Theory and Practice of the Commencing September 25, 1911. 


above subjects will commence on Monday, October 2, 1911. The 
Courses in Mechanical Engineering give a thorough grounding 


in Engineering work, and in the third and fourth years include Departments of Mechanical, Marine, Civil, and Electrical 


specialisation in various directions, such as Automobile and . . a 
Aeronautical Engineering. In Electrical Engineering with similar Engineering, Naval Architecture, Mining, Metallurgy, 


grounding the specialisation is in the direction either of Heavy Agriculture, and of Pure Science, Arts and Letters. 
Electrical Engineering or of Telegraphy and Telephony, including Full particulars may be obtained on application to 


Ba dias TOOTE PAY | F. H. PRUEN, M.A., Secretary. 
ENTRANCE EXAMINATIONS will be held on Wednesday 

and Thursday, September 27 and 28, at which THREE EN- | Armstrong College, Newcastle-upon-Tyne. 
TRANCE SCHOLA RSHIPS will be offered. The Courses include 
two summer periods of about six months each spent in com- 
mercial workshops, and extend over four years altogether ; they 
also prepare for the degree of B.Sc., in Engineering at the UNIVERSITY OF LONDON. 
University of London. Fees for either of these courses £15, or 

£ll per annum. i 


TECHNICAL OPTICS "| KING'S COLLEGE. FACULTY OF ENGINEERING 


Full and partial day courses, practical and theoretical, in 
Technical Optics will also commence on the date given above. 
These Courses deal with all branches of Optical Science and 
practice, and are well adapted to those secking & career in this E 
department of Applied Science. Complete COURSES of STUDY, extending over either 
The laboratories, workshops and lecture rooms of the Institute | three or four JORIB BIO ARRANGED in Civil, Mechanical, 
are fully equipped for tho most advanced teaching in all the | and Electrical Engineering for the Engineering Degrees of 
subjects referred to above. the University of London and for the Diploma and Certifi- 
cate of the College. 
The four years’ Course provides, in addition to the 
Academic training, opportunity for practical training in 
'" Works." 


" R. MULLINEUX WALMSLEY, D.Se., Principal. MEMBERS OF THE ENGINEERING STAFF. 
Professor D. S8. CAPPER, M.A., M.Inst.C. E., Dean. 
Professor H. M. WAvNronTH, Á.M.Inst.C. L., Sub-dean. 

ENGINEERING. | 
David Sing Capper, M.A., M.Inst.C. E., M.I. M. E., Professor. 


City & Gullds Technical College, Finsbury. | Harry Morton Waynforth, A.M.Inst.C. E., M.I.M. E., Assis- 


tant Professor. 
Oliver Sturdy Sinnatt, M.Sc., Senior Demonstrator. 


(LEONARD STREET, OITY ROAD). : Ralph Wolfenden, M.Sc. 
Herbert George Taylor, M.Sc. 
Walter Herbert Webb, Lecturer in Geometrical Drawing. 
ELECTRICAL ENGINEERING. 
Ernest Wilson, M.L E.E., Professor. 


Full particulars can be obtained on application at the office of 
the Polytechnic, or to 


; Demonstrators. 


A College for the scientific training of students who are 
preparing to become electrical cr mechanical engineers, or | 
chemists; and for engineering pupils who desire to supplement a uide E. E romans Demonstrators. 
their practical training bv a two years’ course of instruction | Robert Elia haweross, A Minio E. 9 


in tke principles of engineering science. The instruction is mainly | Hugh Whitmore Franks, Assistant Demonstrator. - 

given in the various labuiatoriee, most of which have been METALLURGY.—A. K. Huntington, Professor. 

recently re-equipped. ... For full information apply to the Dean or the Secretary, 
The College docs not prepare students to pass external | King's College, Strand. 

examinations. A Certificate of proficiency is awarded by the 


Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 


Mathematics and English; but the Matriculation of any British ^ WANDSWORTH ELECTRICAL MANUFACTURING 


University is accepted instead. 
The Courses in Mechanical and Electrical Engineering cover ` 
M i x i . . . 

a period of two years, and those in Chemistry three years The Wandsworth Electrical Manufacturing Company, 
There are arrangements also for three-year courses in , Ltd lise that: tho : C M 
Engineering for those who desire. Fees, £20 per annum. p. R OUR HIOITOSOEH C SecGen ws Hoe 
Galsworthy, Ltd., is now terminated by effluxion of time. 
TR BG ESRING PROFESSORS : . The W.E.M. Company have, therefore, made arrangements 
Li a di a "E ^ - M " . : 
AND Puysics: Silvanus P. Thompson, D.So., to open a depót at 165, Wardour-street, W. Their new 
F.R.S. (Principal of the | Premises comprise commodious stores and a large stock 
College). will be carried of all their manufactures. They have ap- 
MECHANICAL ENGINEERING pointed their South of England representative, Mr. H. 
AND MatHematTics: FE, G. Coker, M.A., D.Se., , Bailev, as manager of the London depot, with Mr. A. B. 
M. Inst. M. E. Blower as chief assistant. The number of their stand at 


QUBNISERY-U us .. Raphael Meldola, D.Sc., F.R.S., | Olympia is 244a, and we understand that their show, 

F.I.C. besides the ordinary range of switches, main switches, main 

City and Guilds-of- London Institute, | boards, ete., will include a very complete selection of 

Gresham College. switches fitted with their patent earthing attachment to 
Basinghall-street, E.C. comply with the Board of Trade regulations. 


-—- -— -- - 
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In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


Westinghouse Orders. 


The British Westinghouse Flectric and Manufacturing 
Company, Ltd., have recently received the following among 
other important orders:—Mr. R. Jeffry: two 140 k.v.a 
alternators, transformers, switchgear, motors, compressors, 
etc. Messrs. Montague Higginson & Company : . one 150 
kw. alternator, exciter and rheostat. London County 
Council: 100 sets controllers, etc. Hetton Coal Company : 
one 250 h.p. motor controller. Messrs. Noves Bros., Mel- 
bourne, for Adelaide trams : 40 T.I.F. controllers. Metro- 
politan District Railway : one 1,200 kw. rotary converter, 
transformers and switchgear. British Insulated & Helsby 
Cable Company : 
former and switchgear. Port of London Authority: three 
300 kw. rotary converters. Underground Electric Railway : 
one 1,500 kw. rotary converter and three 550 k.v.a. trans- 
formers. National Telewriter Company : 50 1,406 G. double 
gear machines. Con. G. F. of South Africa : one 275 k.v.a. 
steam engine set. Con. G. F. of South Africa: one 940 
k.v.a. steam engine set. Oceana Construction Co. : two 200 
kw. D.C. generators with equipment and switchgear. 
Messrs. Craigs, Ltd. : one 85 kw. A.C. generator and exciter ; 
six 20 h.p. and various motors. Messrs. Noyes Bros., 
Svdney: two 60 kw. ep. wd. D.C. generators. Messrs. 
Rintoul & Davis: one 118 kw. motor generator set. Cam- 
brian Combine : one 35 kw. motor generator set. Working- 
ton I. & S. Company, Ltd.: one 80 kw. D.C. generator 
haulage gear, pumps and control gear. London County 
Council : 10 magnetic brakes. Randfontein G. M. Com- 
pany: one electric main hoist. Para Construction Com- 
pany: lighting accessories. Messrs. Ingersoll, Rand & 
Company : two 540 h.p. D.C. motors, field rheostats, etc. 
Messrs. A. Ransome & Company, for Grangemouth Dooks : 
one 2 h.p., two 10 h.p., one 30 h.p., two 50 h. p., 220 volt 
G. motors, starters, and switc hboards. Greenwich Inlaid 
Linoleum Company : one 100 h.p., one 50 h.p., and one 
25 h.p. A.C. motors and control gear. Sir W. G. Armstrong, 
Whitworth & Company, for Murray Docks: six 20 2,313 
G., six 4 h.p. 1,609 G. 460 volt motors and control gear. 
Messrs. M. Samuel & Company: one 65, one 61, one 25 
A.C. motors and pumps. Central Argentine Railway : 
eight motors aggregating 70 h.p., 500 volt F.F.B. motors. 
Staveley C. & I. Company: 16 10 h.p. motors and 4,000. 
k.v.a. transformers. Messrs. Babcock & Wilcox, Ltd., 
Grect Indian Peninsula Railway: 16 motors aggregating 
30 h.p. 220 volts. G. motors, control gear and 
spares. Leys Malleable Cast Company: six 12 h.p. 
550 F.F.B. motors and panels (one back geared). Messrs. 
Agar, Cross & Company, Ltd.: various C.C.B. motors 
and auto-starters, also one 20 h.p. 563 F.F.B. and starting 
rheostat. Messrs. Thomas Barlow & Sons: two 312 h.p. 
slip-ring motor, pulley, transformer and switch pillar. 
Powell Duffryn Company: Elliot pit pump ventilation. 
Daimler & Company : switchgear. City of Santos Imp. 
Company: spare parts for equipments supplied. Metro- 
politan Railway Companv.: one 1,200 kw. rotary trans- 
formers, switchgear, etc. Stalybridge trams : transformers. 
West Ham Corporation: transtorimórs and switchgear. 
Messrs. Strain & Robertson (Alianza. Company, Ltd.): 
transformers and switchgear. Daimler Company: trans- 
formers. 


Electric Time Services. 

The Synchronome Company, of 32 and 34, Clerkenwell- 
road, inform us that among other important contracts for 
electric time services which they have in hand at the 
present time are the following :—London and North- 
Western Railway Stations at Harrow, Pinner, and Bushev, 
and new offices at Euston; W ebb Orphanage, Crewe ; 
Royal Militarv College, Sandhurst ; Messrs. Vickers, Ltd., 
Westminster; Exchange Telegraph Companv ; Messrs. 
Lever Bros., new offices; Roval Liver Buildings, Liver- 
pool; Temple Press, Rosebery-avenue ; Manchester Muni- 
cipal Girls’ Secondary School ; Sheffield Training College ; 
Farrington's Girls’ School, Ltd., Chislehurst ; County 
Schoo! for Bovs, Bromley, Kent ; St. Felix School, South- ' 


one 200 k.w rotary converter, trans- | 


| wold; New Putney Hospital ; 


Crawford Municipal Tech- 
nical Institute, Cork ; Coronation Clock Tower, Wednes- 
bury; Liebigs Extract of Meat Company's new offices 
Queen-street-place; s.s. “Laconia,” for the Cunard 
Steamship Company; the Royal Naval Barracks, Shotley. 


A Boon to Light Users. 

Most householders whose premises have been wired for 
any length of time have found occasion to regret that thev 
did not at the outset instruct their contractor when he 
was at it, to fit two-way switches instead of single controls. 
In bedrooms it is generally the case that the only switch 
is near the door, and it is no uncommon thing to find 
houses where the only switch control of the hall and stair- 
case light is provided at the front door, the lack of control 
from the upper floor necessitating the use of the time- 
honoured candle to go upstairs to bed bv, or when des- 
cending again during the night. When, noticing these 
weak points in his installation, he interviews a contractor 
with regard to having an improvement made, the house- 
holder is usually informed that the alteration will mean 
pulling his walls about and upsetting the decorations, 
and consequently the desired addition is seldom effected 
or else postponed until the next decoration upheaval takes 
place. Messrs. À. P. Lundberg & Sons, of the Pioneer 
Electrical Works, Liverpool-road, Islington, have devised 
a very simple method of converting the present single-way 
switch control, to that giving control from two points, 
without any disturbance of the wiring. The conversion 
simply involves the substitution of a two-way surface 
switch for the single-way one. A hole is bored in the wood 


lexTRik 


PCNDANT 
switcn 


block and a triple flexible led off from the switch on por- 
celain buttons, or through insulated screw eyes, to the 
desired extension point, consisting of a two-way pear 
switch for bedroom use or one of surface pattern for : 
ordinary use. The simplicity of the adaptation 1s clearly 
shown in the diagram herewith, where it will be noticed 
that the leads are not interfered with in any way when 
making the change, and that, contrary to usual custom, 
the “ common " terminals of the two two-way switches 
are interconnected. To leave the switch point as it was 
originally, 18 a simple matter, the two-way switch being | 
made to act as a single-way one by short-circuiting two of 
the terminals, the flexible and ‘extension switch being 
disconnected. This provides for the case of the obstinate 
landlord who requires the installation left as it was found. 


Siemens’ Shades. 

Messrs. Siemens Bros. Dynamo Works, Ltd., have issued 
a new list, No. D1, dealing with glass shades for tantalum 
and tungsten electric lamps. The list should be extremely 
useful to contractors at this time of year, as it affords 
a very varied selection from which to choose when renewing 
lighting accessories. Reflectors suited to every type of 
electric light fitting are illustrated. There is included a 
very comprehensive assortment of satin finished shades, 
as well as opalescent shades in various tints, and some fine 
etched types which are very effective. A number of artistic 
bead shades are also listed with either brass, glass or opal 
tops. These shades are composed of richly coloured beads 
so arranged as to form a pleasing colour scheme, and at 
the same time obtain a very beautiful effect. 


Switchgear. 

Messrs. Johnson & Phillips, Ltd., have issued a new 
switchgear price list, which they will have pleasure in 
sending to any firm in trade who will communicate with 
them at Victoria Works, Charlton, Kent. Covering 72 
pages and profusely illustrated, the hst embraces par- 
ticulars of all this well-known firm's specialities, 
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Weekly Digest of Electrical Patents. 


-. Specially compiled for the “ Electrical Engineer." MN 


Electric Furnaces. 


13731.—1911.  NOCIETE ANONYME ELECTROMETALLURGIQUE, 
Usine, France. This method for supplying electric furnaces 
with three-phase currents, consists in coupling the electrodes 
to the secondaries of the supply transformers grouped in a 
star and also by the common conductor to the conducting 
sole. One of the phases of the star connection is reversed in 
such a manner that the tensions between the electrodes and 
the bath as well as two tensions between two electrodes 
between themselves are equal to the phase tension and in 
such @ manner that the tension is combined for the third 
electrode circuit for the purpose of compelling the major 
portion of the current to pass through the bath, the three- 
phases being equally charged. 


Electrical Control Switch. 


6861.—1911. G. WarLACE AND J. E. GnaHaAM, Soho-street, W. 
This switch comprises a trough so arranged that it tends 
to overbalance on one side of a pivot. A ball rolls in the 
trough and influences a device for rocking the trough 
alternately in opposite directions. 


Conílauous Electric Current Generators. 


17045.—1911. F. KRuPp, A.G., Essen. This separately excited 
continuous current generator has à compound winding 
and a counterwinding for weakening the field. The counter- 
winding is arranged upon a special magnet frame the 
saturation point of which is made so low that the strength 
of the field of the frame is substantially influenced only 
up to a comparatively low strength of current by the exciting 
current of the counter winding. 


Electrodes for Furnaces. 


9633.—1911. SHAWINIGAN CARBIDE Company, Craig-street, 
West, Montreal. The electrode comprises a head made of 
metal which has a high electrical conductivity. Pencils 
consisting of distinct sections of graphite and amorphous 
carbon are fixed in the head. A pecking of a substance of 
high electrical conductivity encases the pencils. 


Altarnating Current Block Circuits. 


10834.—1911. SNiEMENS & Halske, A.G., Berlin. The inter- 
ference of external circuits is prevented by a suitable ad- 
justment of the capacity and self inductance which at the 
same time causes the working circuits to be in resonance 
with the frequency of their generating source so that there 
is practically no reactance to the working currents. 


Wireless Signalling. 


11154.—1910. R. A. FESSENDEN, Brant Rock, Mass., U.S.A. 
This is an improvement in receivers of the electrostatic 
type and consists in the provision of means for increasing 
their sensitiveness. According to the invention an irsulat- 
ing diclectric is interposed between the conducting members 
and tho tractional pull is caused to vary through the varia- 
tion in the electrostatic attraction across the diclectric. 


Magneto Electric Ignition Apparatus. 


16093.—1910. R. F. HarL, 45, Church-road, Moseley. In this 
magneto electric ignition apparatus for combustion engines 
a fixed magnet is constructed from a number of sections 
and grouped symmctrically about the centre line of the 
armature so as to form an annular system within which 
the armature may rotate. 


Electrical Apparatus. 


16172.—1910. H. E. Reeve, 459, Carroll-street, Brooklyn, 
New York. The working parts of the apparatus are pro- 
tected by a casing. Between the casirg ard the trans- 
mitting lever a flexible dise-like connecting piece is fitted. 
The lever is supported and protected in a suitable manner. 


Electricity Meters. 


18470.-- 1910. W. J. JOHNSTON AND A. M. BILLINGTON, Suffolk 
House, Laurence Pountney, Lordon. The metal of the 
letromagnetie system in this alternating current celcc- 
tricity meter is so disposed that the total width of all the 
poles acting at one surface of the rotor is appreciably less 
than the radial or axial pole ard is reduced to à minimum 
so that the running speed of the motor is nearer its natural 
speed than hitherto possible. 


Sockets for Fixing Electric Lamps. 


ESTABLISSEMENTS Paz & NiLva, 55. rue Ste. 
Anne, Paris. ‘he member for connecting the socket con- 
sists of bars which are adjustable in all directions. "The 
central and outer lamp contacts are conrected in & con- 
centric fashion hy an insulator. 


20040.-— 1910. 
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Varying the Mean Potential of Distributing Dynamo Machines. 


20759.— 1910. A. E. G., Berlin. In this apparatus for varying 
the mean potential of starting machines the number cf 
field winding in series of the starting machine or its dynamo 
is reduced when passing from a higher to a lower potentiel 
of the starting machine or from a higher to a lower speed 
of the motor supplied therefrom. Simultaneously the whole 
resistance of the circuit is brought to the original value by 
& supplementary resistance. 


Detectors for Use in Connection with Electromagnetic Waves. 


22164.—1910. J. C. SuiTH AND T. H. Lyon, 23, Oxford-street, 
Southampton. A small portion of the ore known as car- 
bonate of lead is inserted in series with the conductor 
which carries the oscillating current. One end of the ore 
has an adjustable contact, while the other end is provided 
with a permanent contact. 


Support for Overhead Tramway Wires. 


22735.—1910. C. MITTLEHAISE AND A. R. WILLIAMS, Warren- 
road, Bexley Heath. The insulatora for supporting the 
wires are made of porcelain, are cone shaped ard rest in a 
metal casing with a cushion of yielding material inter- 
posed.  Recesses are formed in the insulators ard filled 
with soft metal into which retaining set screws can be 
fixed. 

Driving Magneto Electric Machines. 


26409.—1910. J. C. MERRYWEATHER, Greenwich-road, S.E. 
The machine is driven by a circulating pump fitted with 
two gear wheels of unequal diameters. When one pump 
wheel is driven by a cam shaft or other gearing the other 
pump wheel rotates at magneto speed. 


Electrodes for Arc Lamps. 


22803.—1910. F. M. Lewis, Prudential Garage, King-street, 
Brighton. The electrodes are divided into two or more 
parts placed end to end so that the advantages peculiar to 
short electrodes are secured combired with the long burn- 
ing capacity of long electrodes. 


Metallic Filaments. 


23639.--1910. Dr. J. ScHILLING, 1, Winklerstresse, Grunewald, 
Berlin. These filaments are prepared from a mixture of 
finely divided metal and ammonia kneaded together at 
ordinary temperature and squirted into filaments. The 
ammonia evaporates from the filament when en electric 
current is passed through. 


Terminals for High and Low Tension Conductors. 


23891.—1910. C. H. Mricu, Ash Hall, Stoke-on-Trent. This 
terminal is stamped out longitudinally in the form of a 
figure 8 from one piece of metal. The centre of each loop 
is pierced so that when folded over the terminal encloses 
end makes a firm contact with the ends of the electric 
cable which are prepared in the form of a loop. The ter- 
minal is thus of double thickness. 


Emission of Hertz Oscillations. 


27247.—1910. E. FERNAND AND E. GIRARDEAU, 128, rue la 
Boetie, Paris. In this apparatus for emitting Hertz oscil- 
lations with rotary spark producer fitted with terminale, 
the charging and discharging circuit of the condenser are 
alternately closed for the purpose of preventing short 
circuiting of the source of energy and obtaining an oscil- 
lation sufliciently regular to produce a musical sound in a 
telephone receiver. An inductance is intercalated in the 
charging circuit in order to obtain simultaneously a high 
cflicierey and a sparkless interruption. 


Electrodes for Furnaces. 


M. RUTHENBURG, Electrical Federation Offices, 
Kingsway, W.C. In electric furnaces for use with poly- 
phase currents the electrodes are so disposed end connected 

(0 that. each one co-operates with those of a neighbourirg 
group and ensures an even distribution of current. 


Commutators. 


20161.—1910. Vickers, Son & Maxim, Lip, Sheffield. The 
hers of the commutator are encircled at one or both ends 
by a member connected to a rigid dise fixed to the shaft. 
The connection is such as will permit relative axial move- 
ment between the member and the disc. 


Thermostats. 


616.—1911. F. W. Scuuipr, 127, Edward-street, Philadelphia. 
The casing of the thermostat has acid resisting ard elec- 
trically conductive inserts connected to one element of the 
thermostat and extending through the non-conductive 
surface of the casing. 
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THE BREATHING OF ELECTRICAL MACHINES. 
(Concluded from page 304.) 


The conclusion of the article in the “ Elektrotectniker ” 
is highly mathematical, and is concerned more with the 
probabilities of variation in the composition of the gases 
enclosed in the hollows within a dynamo than with any 
estimate of their destructive effects. This seems to have 
been exhaustively considered in the second and final 
instalment of Richter's article. If he would now go on to 
investigate the effects on the insulation depending on 
various conditions of temperature and air-composition in 
the atmosphere surrounding dynamos and motors, we 
might possibly arrive at some useful practical results. So 
far, his article, able as it is, does more towards calling 
attention to à trouble than to remedying it. 

He concludes by saying that when there is water in an 
electrical machine (meaning, of course, not a static machine, 
but a current producing or using machine) the rise of 
temperature unavoidable in the working of the machine 
produces effects of an injurious character which would 
probably not have occurred otherwise. Thus, if the hollows 
have been absorbing air for a long time, it may easily 
happen that the air in them is saturated with water vapour 
even at the comparatively high temperatures within the 
coil. As escape is less easy than entry (on account of the 
| barometric pressure outside), it will often happen that the 

| insulating medium is exposed for a longer time than it 
IMPULSE-DISC | ror us mm | ean stand, to the action of air saturated with water vapour 
AND DRUM gcn and at a fairly high pressure. This is shown by the fact 
STEAM OR MIXED- that the card-insulator of a motor experimented with was 

TURBINES. PRESSURE STEAM. swollen up by absorption of water ion thickness of about 


. one-eighth of an inch. 
WILLANS & ROBINSON, L- 


VICTORIA WORKS, RUGBY. 


LOW FUEL COSTS. 


DIESEL MADE IN STANDARD 
OIL ENGINES. SIZES FROM 458.H.P. 


AND UPWARDS. 


VICTORIA FOR HIGH LIFTS. 


TURBO-PUMPS. HIQM EFFIOIENCY. 


EXHAUST FOR USE WITH 


EXHAUST OR LOW. 


T U R BI N E S s PRESSURE STEAM. 
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Mr. Marconi will preside at a dinner at De Keyser's 
Royal Hotel, Victoria Embankment, Blackfriars, on 
November 27, in aid of the funds of the Newsvendors' 
' Institution. 


That Worried Look 


is caused by the Printing account he is inspecting, 
and the fact that despite its size he has had no 
benefit from it. Frankly, he could not look other- 
wise, because he has not had his work done by 
us. Our customers pay their bills cheerfuily, for 
they get satisfactory results and Increased trade 
from the use of our work. Remember—'' Smiths’ 
Printing Produces Purchasers," so don 'l wear a 
worried look, try us 8s a cure. 


PRINTERS OF THE ELECTRICAL ENGINEER. 


Situs’ PRINTING Co. (272,25, LTD., 


Head Ofiice and Works: Country : 
28-32, HUTTON STREET FLEET WORKS, 
WHITEFRIARS, E.C. | ST. ALBANS. 
Telephones : 1030 Holborn. 13055 Central. . Telephone: 31 St. Albans. 


Telegrams: ‘' Printable, London." Telegrams: ‘‘Printable, StAlbans." 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Co., Marshgate-lane, 
Stratford. 

Johnson & Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messcl, 36, Mark-lane, 

London, E.C. 
Acid Proof Paints. 


Griffiths Bros., Mack’s-road, Bermondsey,S.E. 


Ammeters and Voltmete,.*. 
Siemens Bros, & Co., Ltd., Caxton House, 
Westminster, S.W. 


Arc Lamp Hoists. 
London Electric Firm, George-st., Croydon. 


Auto- Transformers. 
British Westinghouse Electricai and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Chariton, Kent. 


Batteries (Primary) and Accessories. 
General Electrio Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 

Belting. 
Willoox & Co., 36, Southwark-street, S.E. 


Boilermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros., Ltd., Floodgate Street, Bir- 
mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


Carbons (Arc Light). =. 
General Electrio Co., 71, Queen Victoria- 
street, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 
Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. l 


Cable and Wire Makers. 

Callender’s Cable and Construction Co., 

Hamilton House, Victoria-embank’t, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co.,7 |, Queen V ictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co.,Playhouse-yd.,E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Casings and Clests. — —— 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


Casting Plant. 
Aerators Limited, “ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane. 
London, E.C. 


Commutator Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford.st., W.C. 


Condensing Piant. 

Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 

Condults. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co., 71, Queen Victoria-st 

Metallic Seamless Tube Co., Wiggin-street' 
Birmingham. 


Coppersmiths. 
Andrews, R. W., & Co., 148-150, Penton- 
ville-road. London. N. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey, G. A. & Co., Lewsham, London, S. E. 


Ltd., 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-oa-Tyne. 


Dynamo Oil. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen’s Engineer 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical ad Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lanca. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris-Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vuicanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Apparatus. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical | Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. — 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 

Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 

Queen-street, Cheapside. 

General Electric Co., 71, Queen Victoris 
street. 
Gibbs, J. & Son, 72-76, Duke-street, Liver- 


pool. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 
Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lanca 
Hooper's Telegraph & Indiarubber Works, 
31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips. Old Charlton, hent. 
Etectrio Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 
Electric Locomotives. 
British Thomson-Houston Co., Rugby. 
Electric Radiators. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 
Elevating, Conveying Plant, Cranes, ete. 
General Electric Co., 71, Queen Victoris-st. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 
Engines. 
Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledeam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 

Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co.,_Lewisbam, London, S.E, 
Willcox & Co., 36, Southwark-street, S. E. 

Engineers’ Stores. 
Willcox & Co., 36, Southwark-street, S. E. 


Ltd., 


Kings-road, 


" Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate 


Fire Extinguishors. 
Merryweather & Co., Greenwich, S.E. 


Gaivanisers. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


Claseware. (Holophane, Etohed, and 
Bead Shades). 
Siemens Bros. Dynamo Works, Ltd., 


Tyssen-st., Dalston, N.E. 


Indiarubber Goods. 
Moseley, D., & Sons, Chapel Fields Works 
Ardwick, Manchester. l 
Willcox & Co., 36, Southwark-street, S.E. 


Insulating Varnish. 
Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks. 
London, E.C. 

Insulators and insulating Materiais. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S. E. 
Hooper's Telegraph & Indiarubber Works,3l, 

Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., Oo., Washington Chins 

Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros, & Co., Ltd., Caxton House, 

Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redorose-street. 

London, E.C. À 

Jointing. 
John Hudson & Co.'s Successors, 4, Viotoria 

Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson’s Green, S. W 
Lamp Columns for Arc Lighting. 
General Electrio Co., 71, Queen Victoria- 
street, E.C. 
Hardy & Padmore Ltd., Worcester. 


Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 


Co., Manchester. 
A eii Ltd., K n Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-strect, Cheapside, E.C. 
Eichner & Co., 29, Priory Avenue, 
Hornsey, N. l 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electrio Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 

Johneon & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. i 

Siemens Bros. & Co., Ltd., Caxton House. 
Westminster, S.W. 

Union Electric Co., Park street, Southwark 
London, S.E. 


Lampholder Makers. 
Dorman & Smith, Ordsal Station Electrica’ 
Works, Salford. 

Edison & Swan United Electric Light Co.. 
36 & 37, Queen-street, Cheapside, E.C. 
General Electrio Co., 71, Queen Victoria-at. 
Lead-Covered Cables. 
Callender’s Cable & Construction Co., 

Hamilton House, Victoria Embank't, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electrio Wire Co., Anohor Works, 

Playhouse-yard, E.C. 

Manganesite. 
John Hudson & Co.'s Successors, 4. Victoria 

Warehouses, Mansell-street, E. 

Measuring Instruments—Electrical. 
British Thomson-Houston Co., Rugby. 
Edison & Swan United Electrio Light Co.. 

30 & 37, Queen-street. Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Chariton. Kent. 
Metal Filament Lamps. (‘‘ Tantalum x 

and ‘‘Onewatt’’). 
Siemens Bros. _ Dynamo Works, Ltd., 

T y sscn-st«, Dalston, N E. 
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The New Life-Saving 
Apparatus. 


Demonstrations at Olympia. 


— — 


Since the Exhibition opened nearly a thousand separate 
demonstrations have been made in the open space adjoining 
the ELECTRICAL ENGINEER’s stand at Olympia in con- 
nection with the Fries Apparatus for restoring anumation 
after apparent death from electric shock, drowning, mire 
gas poisoning, etc. 


The extreme simplicity of the «ction of the machine 
and the perfect synchronization of all the movements 
required in artificial respiration have evoked the ad- 
miration and unqualificd commendation of all who have 
inspected the apparatus. 


Among those who saw and testcd the machine with a 
special view to ascertaining the time occupied in adjustment 
was a gentleman prominently connected with First Aid and 
Ambulance work. He found that the necessary adjustments 
could be made, and the action of the machine begun, in 
17 seconds, and he expresscd the following opinion with 
regard to its merits : 


It is in my view one of the most important achievements 
of modern inventive science. I have minutely inspected 
its mechanism and find it of the simplest possible 
character. There is, 1n fact, nothing, so far as I can see, 
which can get out of order, and the perfect unison of 
movement so vital to the rcstoration of animation by 
artificiel respiration is essurcd by such simple means that 
no expert knowledge of any kind is necessary. I regard 
it as most desirable, I would irdecd say imperative, 
that in every situation where there is liability to electric 
shock, to drowning or to gas poisoning in every form, 
these machines should be installed. 


Strong approbation of the apparatus has also been 
expressed by a very large number of electrical engineers. 


To-day, at the invitation of the President of the Associa- 
tion of Mining Electrical Engineers, Mr. W. Maurice, 
F.G.8S, M.LE.E., M.Inst.M.E.,, a special demonstration 
will be given at the annual Confercr.ce of the Asscciation 
which is to be held in the Glasgow Exhibition. 

The demonstration which is to take place at the offices 
of the Board of Trade will, it is hcpcd, be atterded by a 
number of eminent mcdical men. 


Five hundred of thcre machincs have already been 
ordered and by arrangement with the patentecs we hope 
shortly to be irf a position to manufacture the apparatus 
in this country. Meanwhile orders will be received at 
the ELECTRICAL ENGINEER's Stand No. 277, in the gallery 
at the Electrical Exhibition at Olympia, or may be addressed 
to the Manager, the ELecrricaL ENGINEER, 149, Flect- 
street, London, E.C., and the envelope marked “ Life- 
Saving Apparatus.” Orders will be filled in rotation. 
The price of each apparatus is £6 10s. cash, but a small 
discount can be made on orders for 10 machines and 
upwards. 


Registered at the General Post Office. 


To New Readers. 


The price of the ELECTRICAL ENGINEER has now been 
reduced to 2d. weekly, and the subscription rates are as 
follows :— 


12 months. 6 months. 3 months. 
United Kingdom 10s. Od. 5s. Od. 2s. Gd. 
Canada 12s. Od. Od. a Od. 
Abroad 15s. Od. . 6d. . 6d. 


for which sums, payable in advance, ds paper is en 
post free. 

In announcing the reduction in price some weeks ago we 
expressed our confidence that it would enable us to serve 
a still wider field of usefulness than in the past, and our 
belief that there were many who are associated with the 
electrical industry who would willingly pay twopence for 
a newspaper identified with their profession while hesitating . 
to pay a higher price. We are glad to be able to sav that 
this confidence has been justified bv the sequel. The 
reduction in price, which began with the issue of September 
22, was followed immediately by a largely increased 
demand, manv wholesale newsagents increasing their orders 
nearly 25 per cent., and in some cases by 50 per cent. 
Further large increases have been notified during the past 
week, while new subscriptions at the reduced rate are 
coming in by everv post. 

Our present readers and subscribers can help us materially 
to enhance this increase if they will co-operate with us 
in bringing the change in price to the notice of their friends. 
To every reader securing for us three new annual sub- 
scribers in the course of the next six months, we shall 
have pleasure in sending the ELECTRICAL ENGINEER post 
free for one vear, and for a proportionate period if they 
secure one or two new subscribers. It is important to 
notice that the reduction in price carries with it NO 
DIMINUTION in the SIZE or QUALITY of the journal. 
On the contrary, both will be INCREASED with tlie 
increasing circulation which this new development is 
bringing about. 


NOTES. 


ITIGATION of exceptional interest to the electrical 
industry is set down for hearing during the sittings 

of the Law Courts which begin next week. One of the 
most important cases is the action by the National Elec- 
trical Contractors' Association against the Sheffield Corpora- 
tion in respect of its municipal electric wiring business. 
The action will beby the Attorney-General, at the instance 
of a Sheffield ratepaver, for whom Mr. P. O. Lawrence, 
K.C., and Mr. Maurice Drucquer will appear, whilst Mr. 
Danckwerts, K.C., and Mr. J. Sarjeant will appear for the 
Sheffield Corporation. The action will take the form in 
effect of an appeal against the judgment of Mr. Justice 
Neville in the Leicester case holding that it is illegal for a 
municipality to carry out wiring work except under special 
parliamentary powers. The Leicester Corporation accepted 
this judgment as finzl, and closed their wiring department ; 
but the position at Sheffield is complicated by the circum- 
stance that the Corporation acquired in 1898 the under- 
taking of the Sheffield Electric Light and Power Company, 
and £6,000 of the purchase money was paid specifically in 
respect of the house wiring department. The local con- 
tractors asked that this department should be discontinued, 
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but the Corporation resisted the demand, and have con- 
tinued the wiring business ever since. Should the decision 
in the Sheffield case prove favourable to the contention of 
the Electrical Contractors’ Association that the Corporation 
is exceeding its powers, a similar action will be begun 
against the Marylebone Council, and in view of the strong 
criticisms put forward by Mr. Duncan Watson and others, 
we may expect in this event to see a good deal of municipal 
fur flying. 
HE announcement that the North Eastern Railway is 
contemplating the use of electric locomotives for 
operating goods and mineral trains and also for shunting 
purposes is a noteworthy indication of the progress which 
is being made by electric traction in this country. Mr. 
Vincent Raven, the North Eastern Company's chief 
mechanical engineer at Darlington, and Mr. C. H. Merz, 
the company's consulting electrical engineer, are, with 
other members of the staff, on their way to New York in 
order to observe the systems in vogue in the United States 
for operating freight traffic by electrical power and to inspect 
the different types of electric locomotives used for hauling 
and shunting purposes. In America, as our articles on 
Electric Railway Practice have abundantly shown, the 
success of the electric locomotive has been proved beyond 
all question, and in shunting or “ switching " operations 
it has effected immense savings. 


HE periodically recurring question as to whether the 
electrical engineering profession is or is not over- 
crowded, has been raised in a letter to the “ Daily Mail" 
from Mr. T. E. Elder, of the Falcon Engineering Works, at 
Loughborough. “ The rush of young men into the motor- 
car and aeroplane trades," he says, “‘ has had the perhaps 
natural effect of obscuring the attractions of electrical 
engineering as a career; so much so that we are finding 
a difficulty in obtaining the services of young men properly 
trained in the erection and installation of electrical 
machinery and carrying out of contracts. In one way or 
another recruiting for electrical service must be stimulated," 
Mr. Elder adds, “ or the British firms will be obliged to 
import young men from the Continent. Electrical engineer- 
ing still offers a much larger field of invention and discovery 
and personal advancement for merit than any other com- 
parable career." On this Mr. J. H. Squire, of Taunton, 
retorts that “the profession of electrical engineering is 
already overcrowded with qualified men earning either a 
miserable wage or else unable to obtain a position in any 
capacity," and in support of his contention he points to 
the advertising columns of the “ Electrical Review." In 
this, he says, a large proportion of the advertisements are 
for premium pupils, who, in return for a sum, in some 
cases as much as £300, are allowed the privilege of 
working for the advertisers for three years at a salary of 
2s. to 10s. per week. There are two advertisements for 
trained men at 10s., and one at 15s. per week. The only 
other vacant situations advertised in the United Kingdom 
for trained men which state the salary paid are for two 
assistant engineers, one at 25s. per week and the other at 30s. 
"As a matter of fact," Mr. Squire declares, *' the conditions 
are so serious that it is inadvisable for anyone to enter 
the profession unless he has a private income. Many cases 
occur where, after having served an expensive apprentice- 
ship, the victim has had to revert to other branches of 
engineering to gain a livelihood.” On the other hand, we 
learn from the Principal of the City and Guilds Engineering 
College (Imperial College of Science and Technology) that 
during the last two years he has had more applications for 
men than men for the posts offered. As to Mr. Squire’s 
" qualified men earning either a miserable wage or else 
unable to obtain a position in any capacity,” we venture 
to believe that he has been misinformed with regard to 
the question of qualification. So far as properly qualified 
electrical engineers are concerned, it is our experience—- 
and it is confirmed by that of the heads of numerous 
technical organizations—that they are always in demand, 


and find no difficulty in “ making good." At any rate, if 
there are really any qualified men in the position described 
by Mr. Squire, we will undertake to advertise their needs 
in the ELECTRICAL ENGINEER free, gratis and for nothing. 


— — — 


T 5E other day the storv was told in these columns of an 

Electric Girl (hailing, alas! from far-off Phila- 
delphia), who had been struck by lightning and acquired 
the unpleasant capacity of giving a severe electric shock to 
all who came in contact with her. This is how Mr. Arthur 
Moreland, the well-known humorous artist and cartoonist 


"HER TOUCH THRILLED HIM TO THE SOUL." 


of the “ Star " interprets that part of this pathetic narrative, 
which related how the voung lady was engaged to the son 
of a wealthy brewer, who broke off the match on the ground 
that he found his fiancée so strongly charged with elec- 
tricity that he considered it dangerous to touch her. 


HE Ladies of Whitehead, which (it may be mentioned 
for the benefit of the uninitiated) is in the County 

of Antrim and the Province of Ulster, have imbibed a 
lesson from Aristophanes’ “ Revolt of the Women," and 
taken into their own hands the lighting of the town. The 
róle of Lysistrata was undertaken by a Miss Robinson, 
who at a memorable meeting in the National School 
announced that as the Whitehead Ratepayers’ Association 
had been dissolved, the ladies of the town had decided to 
appoint themselves a committee to Jook after the lighting 
arrangements. The town, she said, was in darkness, and 
if that fact became known throughout the country it would 
bring a lot of undesirable people to Whitehead, and it 
would not be safe for ladies to be about at night. For that 
reason she believed it was quite right for the ladies of the 
town to take the matter up, and go to work at once. 
Suggestions having been invited, a male person in the 
audience temerariously suggested that there were some 
gentlemen present whose experience might be helpful. Àn 
Arctic silence followed, and then another male person ex- 
plained that the Ratepayers' Association had been dis- 
solved because they could not get sufficient ratepayers to 
form & committee. He pleaded, with some emotion, that 
the men were not desirous of leaving the town in darkness, 
but admitted that upwards of a hundred male householders 
had absolutely refused to make any contribution towards 
the cost of lighting. ' Ah," chuckled a Mr. Duffy. ' thev'll 
have to now, when the ladies get at 'em!" Thereupon 
an executive committee with full and exclusive charge of 
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the town lighting was brought into existence, with Miss 
Robinson as Chairman, assisted by Mrs. Adams, Mrs. Addy, 
Mrs. Adamson, Mrs. Anderson, Mrs. J. E. Magill, Mrs. 
Henderson, Mrs. Hassett, Mrs. R. M’Gladery, Mrs. Smiley, 
Mrs. Thornton, Mrs. Waring, Mrs. W. H. Martin, Mrs. 
Williamson, and Miss Tweed; and to this body the men 
present formally transferred the whole responsibility. If 
these ladies adopt the same methods as the women in 
Aristophanes’ play, it may confidently be predicted that 
Whitehead will not be long before it rejoices in a full supply 
of high power metal filament lamps. 


HOUGH we have not vet had an opportunity of testing 
personally Mr. A. W. Sharman’s system of wireless 
telephony, one of our correspondents who has witnessed 
some of the inventor’s experiments assures us that there 
can be no doubt as to the absolute genuineness of Mr. 
Sharman’s claims. “In fact," he writes, '* Mr. Sharman is 
much too modest with regard to the possibilities of his 
invention. The apparatus is contained in a box twelve 
inches by fourteen inches and nine inches deep. With its 
equipment of apparatus and six dry cells it weighs an 
ounce or two over six pounds, and can be made for less 
than ten guineas. Each instrument acts both as trans- 
mitter and receiver, and thus for twenty guineas a com- 
plete wireless telephony plant can be installed. At sea 
Mr. Sharman has sent messages through half a mile of 
water, and they have been heard with perfect distinctness. 
Last week I myself talked with Mr. Sharman through forty 
feet of chalk cliff, and at Newcastle, under the strongest 
of test conditions, he conveyed a message through three 
miles and a half of solid rock." At Pegwell Bay the inventor's 
experiments were watched by Major R. H. H. Boys, R.E., 
representing the War Office; Lieutenant R. Fitzmaurice, 
R.N., representing the Admiralty ; Captain L. S. Crawford, 
of Trinity House; Captain Hodgkinson, R.N.; Captain 
H. P. T. Lefrov, R.E.; Lieutenant G. Schreiber, R.N. ; 
Mr. C. Edgar Allen; Mr. Charles Bright, consulting elec- 
trical engineer to the Commonwealth of Australia; Mr. 
Llewellyn Preece ; Mr. C. F. Thomson, representing Messrs. 
Vickers, Ltd. ; and Dr. Erskine Murray. On this occasion 


telephonic communication was successfully maintained | 


A] 


across half a mile of sea. 


‘Cees J. H. RODGERS, Chairman of the New- 
castle Corporation Tramways Committee, in a paper 
read at the Glasgow Conference of the Municipal Tramways 


Association (fully reported elsewhere in this issue) levelled | 


some very trenchant criticisms at those municipalians who 
seek to gain a cheap and delusive popularity by unduly 
reducing fares and allocating impossible sums in relief of 
local rates at the expense of tramway reserve and renewal 
funds. He urged with perfect justice the axiomatic principle 
that the first consideration of a tramways committee 
should be to make their undertaking financially sound, and 
he made the somewhat surprising statement that out of 
the eighty-eight municipalities operating their own tram- 
ways, no fewer than twenty-six are without any reserve or 
renewal fund at all. In thirty-four cases losses were made 
last year varying from £135 at Doncaster to £8,670 at 
Wigan, and in only three cases were these losses not made 
good out of the rates. Even in the case of thirty under- 
takings recording surpluses ranging from £2,343 at South 
Shields to £271,257 at Glasgow, there were numerous 
instances in which far too substantial sums went in relief 
of rates at the expense of reserves and renewals, while out 
of fourteen other undertakings which are doing well, six 
made similarly unwise concessions to “ popularity.” 


Mr. Rodgers’ criticism, though perhaps not too palatable 
to some of the delegates, was undoubtedly wise and sound, 
and at the annual banquet of the Association he found 
strong support from Sir John Ure Pennrose, who observed 
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that while the municipalities controlled the tramwav 
service, they incurred a very great and deep responsibility 
as to the economic conduct of tramway undertakings. 
Municipalisation, in its services, he said, was still on its 
trial, and it was essential to the permanent success of 
municipal enterprise that economic conditions be thoroughly 
satisfied. The question as to whether or not some of the 
profits of tramway undertakings might be applied to the 
relief of taxation he would not enter upon, but he declared 
very emphatically that “ until they had provided for every 
human economic contingency, until they had safeguarded 
all the mutations which science might reveal in the conduct. 
of such undertakings, until they had made a reserve which 
would meet all such contingencies, they had no nght to 
relieve the rates one farthing." These are weighty counsels, 
and they demand sympathetic attention, not only at the 
hands of municipal tramway committees but of municipal 
electric lighting committees, who are equally liable to 
forget sound business principles in their mistaken anxiety 
to justify themselves in the eyes of those ratepayers who 
clamour for cheapness at any cost. 


^ 


LECTRICITY has scored its latest triumph in the 
shape of the blessing of the Brahmans. Famous 
Hindu pundits have sat in solemn conclave at Calcutta 
to determine whether the sanctity of the famous Temple 
of Kali would be imperilled by the introduction therein of 
electric light, and after numerous sessions, during which 
with scholarly thoroughness the whole question was debated 
from every point of view, pundits and priests have decided 
with complete unanimity that the ions will carry with them 
no contaminating influence. 8o Kali-Ma, oldest and most 
potent of goddesses in the Hindu Pantheon, will in future 
be worshipped in the light of the twentieth century, and 
the mysterious twilight in which she has dwelt for so many 
centuries Will be dissipated by metal filament lamps. 


N a recent issue we recorded the fact that the design 
of Signor Giuseppe Romagnoli, of Bologna, had been 
selected by the International Jury for the proposed Tele- 
graph Union monument in Berne. The jury's decision, it 
now appears, has provoked an extraordinary amount of 
dissatisfaction. Signor Romagnoli's rough model showed 
Helvetia seated, overlooking a fountain, with figures beside 
her symbolical of Trade, Commerce, Labour, and the Arts 
and Professions. Included in the design were two tablets, 
on which were to be engraved the names of the nations 
belonging to the International Telegraph Union.  Pro- 
fessor Edmund Helmer, of Vienna, has made a formal 
protest against the choice of Romagnoh’s monument on 
the ground of conscience and of his artistic convictions, and 
Professor Breuer, of Berlin, Professor Benoit, of St. Peters- 
burg, and M. Horvai, the Buda-Pest sculptor, have added 
their names to his protest. This protest of four jurymen has 
inspired a great deal of criticism of the monument in the 
Swiss Press, and altogether a quite unprecedented situation 
has arisen. Sir George Frampton, R.A., represented Great 
Britain on the International Jury. 


IHE points to à sound commercial success 
for exhibitors at the Manchester Smoke Abatement 
Exhibition. Independent of the strong work of the organ- 
isers, the fact that the Exhibition will be held in a district 
where the need for smoke abatement is most pressing, 
and at the time of year when the evil effects of a smoky 
atmosphere are most apparent, coupled with the great 
agitation in the daily press for cleaner cities, will be sure 
to help very materially to the attendance of a large number 
of factory and works managers as well as of the general 
public. The Exhibition will be held in the City Hall, 
Liverpool-road, Manchester, November 10 to 25 next. 
The famous and popular band of H.M. First Life Guards 
has been engaged for thé Whole period_of the Exhibition. 
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Electricity from the Dee. 


The bold project put forward by Mr. S. E. Britton, 
Electrical Engineer to the Chester Corporation, for har- 
nessing the river Dee, has met with wholehearted approval 
at the hands of expert, Mr. A. C. Hurtzig. who was ap- 
pointed to report upon the practicability of the scheme, and 
it may be assumed that it is now within measurable distance 
of being carried into effect. 

Mr. Hurtzig, in the course of his exhaustive report on the 
project, says: “ Iam satisfied that the proposals are sound, 
and that by their adoption a certain and valuable source of 
electrical energy may be acquired for a comparatively small 
expenditure, and will be a source of revenue to the Cor- 
poration. Complete detailed drawings of the proposed 
power scheme have not, of course, keen prepared yet, but 
the mechanical arrangements and the design of the work, 
so far as they are set forth in Mr. Britton’s repoit and 
explained to me by him, appear satisfactory. As to the 
turbines, I think the three Mr. Britton propcses, which are 
capable of yielding 160 h.p. each with a head of 5 ft. 6 in. 
at maximum efficiency, are suitable. Many firms of high 
standing are prepared to supply and guarantee machines 
that will work very economically under the conditions of 
this scheme. Dynamos that can be regulated to deliver 
energy at a constant voltage while being driven hy the 
turbines at speeds subject to considerable variation owing 
to the state of the tide can be obtained without difficulty, 
and I understand Mr. Britton has been offered machines 
with guaranteed efficiencies by firms of repute. J do not 
anticipate that any difficulties of a mechanical or electrical 
nature will be encountered in the realisation of the power 
scheme, certainly none that cannot be econcmically met 
and successfully dealt with by Mr. Britton.” 

With regard to the cost of the scheme and its probable 
return, Mr. Hurtzig says: “I carefully examined the site 
of the proposed power installation, and I have taken out 
the quantities for the buildings and equipment of the 
scheme on the basis of Mr. Britton’s design. My independent 
estimate comes to a total of £12,500. I understand Mr. 
Britton’s estimate is in several particulars based on prices 
actually tendered bv responsible contractors (but as to 
which I have no idea of the contractors’ obligations), and 
therefore although the scheme might possibly be completed 
for the £10,000 he estimates for works, a liberal allowance 
should be added to this for contingencies. I arrive at 
£12,500 as follows: Temporary dams, £358; pumping, 
£250 ; removal of existing masonry and excavation, £467 ; 
new buildings, floors, windows, ete., £2,270; turbines, 
£53,392; dvnamos, £1,605; switchboard, £300; cables, 
including laying, £1,500: sluices, £525; strainers, £115 ; 
crane over dvnamos and turbines, £100; total, £11,182, 
adding an allowance for minor alterations to the Weir and 
1094 for contingencies £1,118, the total comes out at 
£12,300, to which has to be also added interest on capital, 
expenditure, £858 ; labour and management, £334 : repairs 
and maintenance, 2% on £6,697, £134 : total, £1,326. Mr. 
Britton estimates that 1,021,490 Board of Trade units of 
electrical energy can be usefully developed during a vear. 
In the appendix prepared by Mr. Wilson (mv partner) it 
will be seen that, after making allowance for the different 
volumes of water flowing down the river during the various 
months of the vear, for the interference of tides, and for the 
different demands for electrical energy in the summer and 
winter, he estimates that 1,273,400 Beard of Trade units 
can be usefully generated. This is rather more than Mr. 
Britton’s estimate, but for calculating the probable income 
the smaller figure may be used :— The income from 1,021,490 
b.t. units for the year (Mr. Britton’s estimated quantitv) at 
ld., £4,257; the complete cost per annum for working, 
£1,326; annual pr«fit, £2,931. The tetal cost per unit 
works out to (0:312 of a penny per Board of Trade unit. 
which is 4195 less than the cost per unit for coal alone (7:325 
of a penny) at the Crane-street Works according to the 
statutory accounts.” 

Dealing with some points raised in opposition to the 
scheme, Mr. Hurtzig says : “ During my enquiry I found 
that certain points were raised in opposition to the scheme, 
viz. : 


(a) That the hvdrauhe generating plant proposed. would 
have to stop for an interval at the time of high water 


spring tides, and that when the stoppage occurred at 
the time of peak load all the power would have to be 
generated as at present by steam plant, and that for 
the increased demand of the city for power in the 
future the new turhine installation would not save 
the necessity of putting down additional steam 
plant. 


“ This objection,” says Mr.Hurtzig, “ would be important 
if it were well founded. But it is not. It is a well-known fact 
that high spring tides always occur at about the same hour 
of the day or night at any particular locality, and fortunately 
for this scheme high spring tides almost invariably come at 
about 12 o'clock at the Weir. They do not occur at the 
time of peak load (4.30 p.m. to 6 p.m.) except under abnor- 
mal circumstances and at exceedingly long intervals. An 
examination of the records of gauging made by the Water 
Company has proved that during the 17 years that the 
records have been kept (1894 to 1911) the tide would in this 
respect only have interfered with this proposed power 
scheme once between 4.30 p.m. and 6 p.m., which would 
have been on January 7, 1901. 


(b) That, owing to shortness of water in the river, it 
would be impossible to use the turbines, and that 
they might have to stand idle for weeks. 


* The records available again go to prove that ever since 
the Old Dee Mills have not been in use a considerable 
quantity of water has always throughout the year been 
flowing over the Weir at the driest seasons. But owing to 
the relative smallness of the demand for electric power, as 
shown by the Corporation records, during the summer as 
compared with the winter, the amount that could be 
utilised if made would not be large. and such a stoppage of 
the turbines would not be serious even if it did occur. On 
the other hand, towards the end of the spring with a good 
flow in the river it is not at all unlikely that the whole 
requirements of the city could be supplied by the turbines 
for days together without any assistance from the steam 
plant. Even supposing that the proposed power plant might 
be shut down for, say (to take a hypothetical case), three 
successive weeks for lack of water during the summer, and 
that also the turbines were prevented from working by any 
causes whatever for a whole week in the winter (suppositions 
which I do not adinit as at all probable, or even possible), 
there would be electrical energy of the value of over £4,000 
generated and available for use during the year. 


(c) That the utilisation of water power for the generation 
of electricity at the Old Dee Mills has already been 
considered, and had been adversely reported upon 
by experts. 

“ This occurred 16 years ago, and no records, either as to 
the details of the proposed scheme, or of the Report made 
by the Engineers. appear to be in existence. The scheme 
was proposed before the Corporation had put down any 
electricity works, and all the information I have been able 
to gather leads me to think that the scheme then proposed 
was one which contemplated putting the Corporation 
Electricity Works on the site of the Old Dee Mills, and there 
generating all the electric power required by the citv, either 
solely bv hydraulic turbines or with some subsidiary steain 
plant. Exact details are not available. That such a scheme 
should not have been recommerded, may easily be realiscd 
bv considering the following points: (1) It would have 
been impossible to rely solely on the hydraulic turbines 
owing to the varving power that could be supplied at 
different periods of the vear and hours of the day, and 
therefore 1t would have been necessary to put down a very 
large accumulator capacity to render such a hydraulic 
scheme possible. (2) For many reasons the site could not 
have been considered suitable in the alternative for the 
erection of subsidiary steam engines and boilers had such 
been contemplated, and there would have been no room for 
extension. The present intention to make use of the water 
power now running to waste, as a source of energy subsidiary 
to their steam generating plant at the Crane-street Works, 
as Mr. Britton suggests, 15 an entirely different. proposal 
from any that could have been put forward 16 vears ago, 
when all conditions, were absolately different from those at 
present," 
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Leading Features | at Olympia.— III. 


“ Electricity in the Home" at Messrs. Drake & Gorham’s, Ltd. 


From the popular point of view, Messrs. Drake & Gor- 
ham's stand at Olympia is one of the most interesting spots 
at the Electrical Exhibition. Here, gathered together under 
one roof, are all the marvels of electricity which can be 
utilised by the general public. The stand is, in fact, a happy 
hunting ground for the up-to-date housewife who is just 
beginning to realise the countless uses to which electricity 
can now be put. 

It is indicative of the immense progress which has been 
made in the electrical industry during the last few years 
when we recall the fact that six years ago, when the first 
electrical exhibition was held, the metal filament lamp was 
quite a novelty, and had to fight its way against many 
predudices. To-day, owing to this same metal filament 
lamp, the cost of supply has been enormously reduced and 
electricity is easily able to cope with its older rival, gas, as 
an illuminant. 

Electric lighting, which a few vears ago was only used bv 
the wealthy classes, and with the full knowledge that it 
would cost infinitely more than gas, is now, therefore, 
thanks to the metal filament lamp, within the reach of 
everyone, and Messrs. Drake & Gorham have laid themselves 
out to ineet all the requirements of the average householder. 

A perusal of their catalogue will show that every possible 
requirement has been carefully catered for from the artistic 
to the plainly useful, while electric signs fot shops or other 
advertising also find a place in their wonderful display. 
How the illuminating powers of an ordinary incandescent 
globe can be greatly increased in brilliancy and efficiency is 
also shown by their various exhibits of Holophane 
glassware. It is only, however, within the last few months 
that another great step has been taken in electric lighting, 
and that is through the production of drawn tungsten 
filaments of great strength and durability, so it 1s easy to 
predict that now that the public has really seen the great 


improvements made in electric lighting, there will be a great 
accession to the ranks of electricity users. 

From electric lighting it is an casy stage to electric 
heating, and Messrs. Drake & Gorham have no less than six 
types of the Bastian Quartzalite heaters, including the tvpe 
supplied to the Medina for use in the cabin suites of the 
King and Queen on their journey to and from India. 
The Quartzalite electric heaters have none of the 
objectionable qualities of the gas heater, and are readily 
transported from room to room, which is another great 
advantage, while if even they are upset there is not the 
slightest danger, and the Quartz is so tough that it cannot 
easily be broken. 

In cases, however, where a house has not been wired for 
heating and it would be too expensive for the consumer to 
take his heating power from the lighting circuit, Messrs. 
Drake & Gorham have again met the requirements of the 
public with the Bastian electrolytic portable sub-meter, 
which is so constructed that it can be connected on the one 
side with a wall plug to the lighting circuit and on the other 
to the heating apparatus. The current consumed through 
this meter will naturally lso be recorded on the lighting 
meter, but the units consumed through the Bastian sub- 
meter will be subtracted from the total amount and charged 
for at the lower rate. ; 

Another section of Messrs. Drake & Gorhain's stand 
which will make a direct appeal to the housewife is that 
which contains electric flat irons, and electric kettles, and 
electric vacuum cleaners. The electric flat iron will come as 
a boon to all housekeepers, if only on account of its great 
cleanliness, while the electric kettle, which is made up in 
the most charming designs, will not only be an ornament to 
an afternoon tea table, but will save the hostess endless 
worry and anxiety. 

The vacunm cleaner which Messrs. Drake & Gorham are 
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showing is a marvel of neatness and handiness. Jn appear- | many of these improvements have been adapted to the use 


ance it resembles an ordinary broomstick, but in place of a 
brush at the end there is a small respirator. On the stick is 
a small electric motor, a suction fan, and a dustbag. All the 


operator has to do is to attach the plug on the end of the | 
wire to any ordinary lamp socket and switch on the current, | 


whereupon the motor starts working and the dust can be 
removed from any carpet or floor by passing the nozzle of 
the respirator over it, the dust being gathered into the bag, 


which can be emptied from time to time. The whole 
apparatus does not weigh more tban 10 lbs. 
Another wonderful device which Messrs. Drake & 


Gorham are showing is the electric table cloth. This will 


especially appeal to hostesses who pride themselves on the | 


beauty of their table decorations. The great difficulty with 
a profusion of electric lamps on the dinner table is the 
confusion that is caused by the numberless wires which have 
to be employed. This difficulty, however, is solved by the 
electric table cloth, which is really a mat under the table 
cloth proper. The mat is connected to a wall plug by a 
line of wire, and wires carrying the current are ingeniously 


of the modern householder. 

In this respect, indeed, the average visitor will probably 
find Messrs. Drake & Gorham's stand even more of a 
“liberal education ” in matters electrical than the Electric 
Home itself at the other end of the Exhibition, for he can 
here see exactlv how each device or appliance operates, 
how simple is its construction, how handy, clean, and free 
from any kind of danger it is. He will find also that there 
has been a great change in the matter of price since the last 
Electrical Exhibition at Olympia. He will see electric 
table-lamps, for instance, of chaste design and perfectly 
artistic finish, which can be purchased at something like 
a third of the price that was asked five or six years ago, 
and, moreover, he will get a better article. There need, in 
fact, be no longer in the mind of the careful housekeeper 


any prejudice against electric fittings or accessories on the 


woven into the texture of the mat, the connection for | 
the lamps being formed by small pin plugs in the cloth, which - 


convey the current to the lamps. 


Messrs. Drake & Gorham have also a marvellous display 
of electrically-driven clocks, notably the Duplex svstem, 


which is comprised of two master clocks with any number | 


of sub-dials. 


The two master clocks are interlocked and so arranged 
that both are made to send practically simultaneous 
impulses tbrough to the various sub-dials on the circuit. 
Only one of these impulses, however, is “ effective,” the 
second or late impulse acting as a “ standby." 


ground that they are costly. Even if they were, they would 
still pay for themselves in a very brief space of time, but as 
a matter of fact, they are as economical in cost as they are 
in operation, and all the advantages from the point of view 
of health, cleanliness, and safety, which electricity brings 
in its train, are added in the bargain. 


A MODEL TELEPHONE SYSTEM. 

We are able to show herewith a reproduction of a photo- 
graph of an interesting model which has lately been executed 
by Mr. John B. Thorp, of 98, Gray's Inn-road, for the 
arbitration case between the National Telephone Company 
and the Post Office. The model, thé base of which measures 
about 8 ft. by 4 ft., was made to illustrate a town end 
surrounding country with the various systems of running 
telephone wires both overhead and underground, crossing 


It is obvious, therefore, that should one of the master 
clocks stop, or fail to send 'an impulse to the various 
sub-dials, the other master immediately proceeds to take 
up the work, thereby preventing any failure of the system. 

An ingenious device is fitted to each master clock, which 
. clearly indicates automatically whether it is working or not. 


Under the Duplex system it is impossible for the instal- 
lation ever to fail through a defect or breakdown of the 
clocks. 


The two master clocks, which may be placed inde- 


pendently at any point in the installation, are fitted with | 


ordinary time-indicating dials, thereby saving the expense 
and necessitv of two further sub-dials on an installation. 

There is also another electrically operated clock made in 
all kinds of attractive styles from the old grandfather's 
clock to a dainty little Chippendale timepiece. In these the 
motive power is gained primarily from a small dry cell in 
the base of the clock case which will operate the electrical 
mechanism without attention for a period of two years, and 
can then be renewed at a trifling cost. 

Lastly, mention should be made of several neat little 
portable devices such as an electric cigar lighter attachable 
to the small dynamo on motor cars, invaluable for motorists 
and a little electrical boiler for sterilising surgical instru- 
ments. 

As will be seen, therefore, from the above, a visit to the 
Electrical Exhibition at Olympia cannot fail to interest the 
layman who has not followed the enormous developments 
which have been made in electricity, and even a cursory 
visit to Messrs. Drake & Gorham’s stand will show how 


, Institution of Electrical 


roads, railways, parks, etc. A railway runs through the 
centre, and above and below are the various systems of 
wiring. It shows about 100 houses all connected up to 
some 7 exchanges and something like 80 telephone posts 
are used. The houses are made of yellow pine and the 
posts of boxwood, with small pins for insulators, while 
copper-coloured silk 1s used for the open wires and tinned 
wire for the conduits and cables. Mr. Thorp, who has 
been making models now for the last 25 years, experienced 


| many technical difficulties in this work, which had to be 


turned out in a few weeks, but every assistance was given 
him by the Telephone Company, who allowed one of their 
representatives to be in almost constant attendance at his 
office while the work was under construction. 


The Hon. Secretary of the Students’ Section of the 
Engineers desires to call the 
attention of those members of the Students’ Section who 
desire to read papers to the fact that 1t is necessary that 
notice of such intention be sent to him immediately in 
order that the announcement of such intention may be 
embodied in the programme of the session, which 1s now 
being drawn up. Students intending to read papers should 
send such notice to the Hon. Secretary, Mr. D. Betts, 3, 
Fordwych-road, London, N.W. 

The contract for the supply of two electrically-driven 
centrifugal pumps for the Water Committee of the 
Whelley (Lancs) Council has been placed with the Rees 
Roturbo Company, Ltd. 
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Special Notes on Leading Exhibits. III. 


Callender’s Cable Co. 


Stands Nos. 196 and 219. 


The exhibit of Messrs. Callender’s Cable and Construc- 
tion Company, Ltd., Hamilton House, Victoria-embank- 
ment, E.C., consists principally of assortments of various 
types of electrical and underground junction boxes. This 
company has long been known for the great variety of 
these boxes which it makes, and for the special features 
and general high quality of its designs. This portion of 
the exhibit contains examples of feeder pillars, both lighting 
and traction, underground network boxes, mining boxes, 
as well as ordinary service and house fuse boxes. Special 
attention is called to the combined high and low tension 
pillar, which, when used in conjunction with the under- 
ground transformer tank shown, forms a small transforming 
station, which will be of great interest to engineers in charge 
of an extensive district in which alternating current is 
supplied. In connection with the colliery boxes, a special 
colliery iron winding drum is shown of a small size, but 
these drums are made by Callender’s of full size for high 
or low tension sinking cable, and capable of dealing with 
sinkings 900 ft. in depth. 

Alloys.—Another feature of this exhibit, which will be 
of interest to engineers, is the Alloy Section. As is now 
well known, Callender’s took up the manufacture of alloys 
some years ago, and have seat established a considerable 
reputation for the quality and reliability of these materials. 
Owing to the fact that they are by virtue of their electrical 
business such large users of the metals from which the 
alloys are manufactured, they are in a position to offer 
alloys of all qualities at low prices. This exhibit consists 
principally of bronzes and anti-friction white metals. 

Kalbitum Paint.—As there is always a demand for a 
preservative paint for use with ironwork for preventing 
rust and corrosion, Callender’s take the opportunity of this 
exhibition to bring to the notice of the public their now 
well-known Kalbitum paint. Free Beh fe of this paint 
will be sent on application. 

Kalanite.—This material is well-known to the electrical 


trade as an insulator of high quality which can be supplied | 
at a low price, and enquiries for this material will be | 


welcomed. As it can be moulded or turned, it can be 
readily made up into anv shape and can also be supplied 
in sheet or rod form. 

Electric Batteries.—VFor some time past Callender's have 
been manufacturing the * Fors " accumulator for Messrs. 


Richard Pape, Ltd., and a further section of the stand 1s | 


given up to an exhibit of these well-known accumulators. 
In this description it is not possible to give all the special 
features of this battery, but it is sufficient to say that its 
weight and size in proportion to its output 1s less than any 
other accumulator on the market, while owing to its design, 
short-circuiting and the buckling of the plates are abso- 
lutely impossible. 
STANDARD HicH TENsioN THREE-wAY NreTWORK Box. 

Fig. 1 shows a three-way disconnecting box, which can 

either be used as an underground distribution fuse box for 
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3,000 volt working pressure, or, if the handles are fitted 
with links instead of fuses, a 6,000-volt sectionizing box. 
It will be noted that all fittings are mounted on special 
porcelain insulators. The box is of simple construction, 
there is no complication in connecting up, and ample 
clearance 1s maintained between the respective phases. 


Rina 


This box is of the type which is fitted with diving bell 
lid, and is for insertion into a brick pit, covered by a frame 
and cover. . 

ELECTRICAL CABLE DRUM For SinkinG PURPOSES. 

Fig. 2 gives details of Callender’s standard design of 
cable drum as used for the supply of three-phase electrical 


energy to pumps used in sinking operations in pit shafts. 


It is mounted at the bank and the electrical cable attached 
by means of suitable cleats to the pump suspension. The 
main from the source of supply is connected to the slip rings 
shown on the left-hand illustration. The energy 1s conveved 
by means of these slip rings to one end of the cable coiled 
round the drum, the other end being attached to the 
electrical pump. This type of drum is made 1n several 
sizes, and where heavy and long lengths of cables are re- 
quired, a worm-wheel gear is used in place of the ordinary 
winch handles shown and an extra bandbrake attachment 
in place of the pawl and ratchet. The drum is specially 
constructed of steel and mounted on an angle iron frame 
of considerable strength, so as to withstand the rough use 
with which this type óf apparatus) has to contend. The 
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type illustrated and as exhibited on the stand is for a 
pressure up to 600 volts alternating, but drums are also 
built for dealing with a working pressure of 3,000 vots, 
in which case the slip ring attachments are more highly 
insulated. 

Particular attention has been given to the design of the 
slip ring case, etc., so that the interior is kept free from 
dust or moisture. 


GATE-END TYPE oF CrrcuIT BREAKER. 


Fig. 3 illustrates a special design for use in colliery work 
for controlling the supply to electrical coal cutters. The 
switch is of the gravity-break type, under oil, and is so 
arranged that by mounting the switchbox on brackets or 
channel iron supports when the switch is in the off position, 
the oil tank can be removed without difficulty. The locking 
device is so arranged that the tank cannot be removed 
while the switch is in the on position, and it will be seen 
from the illustration that there is a signal device in the 
lid which makes it clear to the operator whether the switch 
is on or off. On the left-hand side of the box is a connecting 
cable from the source of supply, the conductor of which 
fits into the terminals in a chamber separate from the rest 
of the switch mechanism. The connecting or dis-connecting 
can be accomplished by means of removing the separate lid 
shown over this compartment. The energy passes through 
trip coils with time limit for overload release, which has 
a graduated scale giving a long range of time limit, so that 
the trip coil switch can be adjusted to suit any particular 
condition. The switch mechanism is controlled by the 
handle as shown, and is in conjunction with several trip 
and locking mechanisms, by which it is rendered “ fool 
proof.” 


fogba 


In the first place, it is essential in connection with this 
class of gear that no cunnections or dis-connections can be 
made whilst the lids 1e open and whilst current is passing 
through the switches, and therefore the switch handle must 
be in the off position before the above-mentioned operations 
can be performed. Moreover, if the switch is put in whilst 
the circuit is overloaded, the release immediately operates 
the switch independently of the handle, thus opening the 
circuit ; moreover, when the lid is open the switch cannot 
be closed. The switch is so designed that whilst allowing 
for the ventilation of the interior, it is gas-proof. The lid 
of the switch is controlled by means of padlock and key, 
so as to prevent it being tampered with by unauthorised 
persons. Particular attention has been given to the question 
of making the mechanical and electrical bonding particu- 
larly efficient in all sections of the switch. 

Fig. 4 shows a combined transformer switch pillar and 
tank. There is an increasing demand for a small form of 
transformer distributing centre for dealing with outlying 
areas of supply companies’ systems, and it has now become 
the practice to run a high tension main to such an area, 
and there to instal a transformer by which the energy can 
be converted to low pressure and feed out by means of 
suitable distributing arrangements to these local areas. 

In many of the larger undertakings, underground or 
overground sub-stations are built, which may take more 
than one transformer, and a considerable amount of dis- 
tributing apparatus, according to the local area to be 
supplied ; but in developing and encouraging the use of 
electricity in small areas that cannot be efficiently dealt 
with by direct supply at low pressure, small units of power 
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are required, which are not so costly as the construction 
of sub-stations. 

It will be noted that Fig. 5 illustrates an underground 
cast-iron tank, marked as a “ transformer chamber." This 
tank 1s covered by a footpath cover, and also an inner lid, 
making a water-tight joint, so that when the lid is in 


position no water will find its way into the interior of the 
chamber. The chamber contains the transformer, which 1s 
inserted or removed by means of ordinary sheer legs fitted 
over the opening when the cover and lid are removed. 
This chamber is connected by pipes with the base of a 
distribution pillar. This pillar is divided into two depart- 
ments by means of a steel sheet division in the centre and 
between the adjacent porcelain insulated panels. 

In the extreme left diagram, the panel on the right-hand 
side is for the high tension feeder or feeders, in case there 
may be more than one feeder carried to or past the par- 
ticular point in which this gear is installed. The feeders 
come up to a special porcelain sealing end, which connects 
to the high tension panel. The main, which is at earth's 
potential, is connected on to a link suspended from the 
bottom porcelain*this link forming a busbar in cases where 
more than one feeder is brought into the pillar. The other 
core of the feeder is attached through a plug fuse to a 
similar busbar arrangement on the high tension panel. 
From the other end of such fuse a cable runs down to the 
primary side of the transformer through the pipes joining 
the base of the pillar to the transformer tank. Similarly, 
a connection is taken from the other conductor of the 
concentric feeders down through the same pipe to the 

rimary side of the transformer. Leads are then taken 
m the secondary side of the transformer to the low 
tension panel by means of rubber cables passed through 
the remaining interconnecting pipe, and the energy 1s distri- 
buted through Callender-Ward double porcelain insulated 
fuse gear to the network to be fed in the surrounding neigh- 
bourhood. All this gear is designed specially to be water- 
tight, and, at the same time, to afford ventilation for not 
only the cooling of the transformer, but for efficient insula- 
tion to the interior gear. 


Messrs. Marryat & Place. 


Stand No. 150. 


Messrs. Marryat & Place, of 28, Hatton Garden, London, 
E.C., are showing one of their latest types of automatic 
electric lifts in operation on a steel structure reaching to 
a height of 50 ft. As a rule, the difficulty with push-buttcn 
lifts has been that with a brake of constant strength, the 
floor levelling varies according to the load, that is to say, 
when travelling with light load the car will stop a little 
above floor level, and when travelling with heavy load it 
will stop somewhat below floor level, and the floor levelling 
error increases with the speed of the lift. To get over this 
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difficulty, manufacturers have contrived various floor- 
finding switches fitted in the well. 

Messrs. Marryat & Place get over the difficulty without 
the aid of well switches, the whole apparatus being self- 
contained and fitted either at the top or bottom of the 
well. By this means their lifts can ^. run at three to 
four times the speeds previously possible with automatic 
control. At the same time wiring and erecting costs are 
greatly reduced, and the whole apparatus rendered per- 
fectly simple and reliable. The lift exhibited is equipped 
with both push-button and car-switch control, together 
with a two-speed apparatus, the latter being a great con- 
venience in places where it 1s sometimes required to operate 
the lift slowly for convenience of nervous or invalid people 
and at other times rapidly for general business. 


Messrs. Everett, Edgcumbe & 
Co., Ltd. 


Stand No. 66. 


Messrs. Everett, Edgcumbe & Company, Ltd., of Collen- 
dale Works, Hendon, and 117, Victoria-street, Westminster, 
show a very comprehensive sclection of the instruments 
with the invention and manufacture of which they have 
so long been associated. 

WaTER-TIGHT AMMETERS. 

Instruments of this class are in use in very large numbers 
on practically all H.M.’s warships launched in recent 
years, as well as on those belonging to foreign navies, and 
they are rapidly taking the place of ordinary instruments 
for use underground and in similar situations where adverse 
conditions have to be met. We illustrate one typical 
pattern out of a very large number. It should be men- 
tioned that they are all thoroughly water-tight, in fact, 
and not merely in name, being subjected to a rigorous test 


under water at a pressure of several pounds to the square 
inch, and any which show the slightest moisture after this 
test are at once rejected. Moreover, the water-tightness 
is equally secure after the glass front of the instrument has 
been broken as before. 

In addition to Messrs. Everett, Edgecumbe & Company's 
well-known portable single and multi-range dynamometer 
wattmeters, they have recently introduced a complete 
line of similar ammeters and voltmeters, which can be used 
quite indiscriminately on alternating and continuous 
current circuits. They are supplied in both single and 
multi-range patterns and we hope to give a full description 
of these instruments, which fulfil a distinct want, in a 
later issue. 

INDUCTION AMMETERS, VOLTMETERS AND WATTMETERS. 

A number of these are shown, suitable for both high 
and low tension circuits. The great advantage possessed 
by them lies in the extremely long and open scale avail- 
able (covering some 300 degrees of arc), so that for switch- 


board work, where visibility at a distance is indispensable, 
they find much favour, and have recently been supplied 
in considerable numbers to the L.C.C. tramways, and 


other large undertakings. Special care has been devoted 
to the elimination of errors due to frequency, wave-form 
and temperature, and the clearness of the scale is well 
shown in the accompanying illustration. 

ALTERNATING CURRENT RELAYS. 

A special feature is made by Messrs. Everett, Edgcumbe 
& Company of their alternating current relays. Those 
shown are mainly of two types (1) induction overload 
pattern, with inverse time limits, a feature of which is 
that both the current and time settings are adjustable over 
a wide range and that the latter can be relied upon to keep 
their proportional settings at all overloads, however heavy 
so that perfect “discrimination” is ensured, and (2) 


reverse relays, in which, although a pressure winding is 
provided, its only function is to determine the direction 
of the flow of the current, and not (as in many other relays) 
the magnitude of the overload required to trip the breaker 
which it controls. The makers contend, and apparently 
with reason, that a reverse power relay is not what is 


reyuired, and that a reverse relay should act or not, accord- 
ing to the magnitude of the current flowing. The instru- 
ment can be set for 509/, of the full load current and satis- 
factory working will becensurcd owing to its independence 
of the presBigitized by LIU Q 
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GRAPHIC INSTRUMENTS. 
In a recent issue, we gave a brief description of the new 
* Graphic " (recording) instruments devised by Messrs. 
Everett, Fdgeumbe & Company. These are well in evidence 
on their stand, where, besides the pen type just alluded 
to and the.now well-known inkless pattern, a further 
novelty in the shape of the continuous inking graphic 
instrument was to be seen. In this, the pen is dispensed 
with altogether and its place is taken by a special syphon 
device, whereby the supply of ink is practically inex- 
haustible, and, moreover, cannot dry up or clog the point. 
ROTARY SYNCHRONISERS. 
Since this firm put the first synchroniser on the market, 


some 10 years ago, these instruments have been con- 
tinually improved upon, until at the present time no 
alternating current station can be considered complete 
without one. The latest pattern, known as Model II., 
and illustrated in the accompanying figure, possesses 
the great advantage of eliminating slip-rings and flexible 
connections altogether, the windings being fixed and a 
soft iron needle attached to the point or alone rotating. 

ELECTRICALLY OPERATED ENGINE-ROOM TELEGRAPH. 

Another speciality recently devised by Messrs. Everett, 
Edgcumbe & Company, is an engine-room or ship’s tele- 
graph, for the transmission of signals in engine-rooms, 
ships, mines, etc. This can be worked either by a primary 
or secondary battery, or from continuous or alternating 
current mains, as preferred, and can be arranged merely 
to transmit a signal, or in such a way that the receiving 
end can re-transmit to the sender the signal received, thus 
obviating all possible mistakes. The apparatus is extremely 
simple in operation, and of the strongest possible con- 
struction. | 

LEAKAGE INDICATORS. © 

In view of the recommendations of the Departmental 
Committee on the use of Electricity in Mines, Messrs. 
Everett, Edgcumbe’s exhibit of mining leakaye indicators 
should prove of particular interest.: So successful have 
these instruments proved for mining work, that their use 
-has now been extended to numerous plants above grourd. 

TACHOMETERS AND TACHOGRAPHS. 

The accompanying illustration shows Messrs. Everett, 
Edgcumbe & Company’s stationary tachometer. Special 
features of these instruments are their extreme dead- 
beatness, evenness of scale, accuracy and robustness oi 


construction. Besides the ordinary tachometers,. special 
forms are made for use with turbines, etc., besides which 
there is a neat high-speed tachometer on view, which has 
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been designed for use with separators, spinning machinery, 
etc. Where a graphic record of the speed variation is 
required, the tachographs are available, a number being 
on view. 

PHOTOMETERS. | : 

Among a very large assortment of photometric apparatus 
attention may be drawn to the “ Luxometer," ard to the 
latest form of Trotter portable photometer.. Amorg recent 
improvements introduced into this instrument, are a very 
much lengthened scale, whereby, with two rangcs, :Imost 
any required value of illumination can be measured, and 
an improved receiving screen with which the lowest possible 
illuminations can be accurately measured, It was, at one 
time, stated that the lower illuminations met with in some 
street lighting could not be measured at all, but Mr. A. P. 
Trotter has shown conclusively that with this instrument, 
measurements down to as low as one-thousandth of a 
foot-candle can be readily made. 

FAULT LocaLisERs. 

Messrs. Everett, Edgecumbe & Company also show their 
induction apparatus for fault localisation, which is in 
successful use at a number of stations throughout the 
country. The method consists in sending an intermittent 
current of a few amperes by means of a carbon brake 


contact maker through the faultv main and thence via 
the fault to earth. So soon as the fault is reached the fact 
is made known to the observer by a cessation of sound in 
the telephone receiver, which is conneeted in series with. 
the winding on the triangular coil. By means of this ar- 
rangement a fault can be, as a rule, located to within a 
foot or so. | 
TROLLEY STANDARD EARTH DETECTOR. 

This exhibit has attracted considerable attention on the 
part of tramway managers. The accidents which occur 
from time to time through the trolley standard of tramcars 
becoming alive has led the Board of Trade to lay speciel 
stress on the provision of a clear and unmistakeable signe], 
preferably an audible one, showing its occurrence. Mr. A. 
H. Pett, of the Metropolitan Tramways, has accordingly 
devised a very neat and simple little arrangement, w hercl. y 
the standard is normally earthed, but on the occurrence 
of a fault which would make the stardard alive, a hootcr 
at once sounds, the conductor then procecds to ciear the 
outside of the car (after pulling down the boom) and on 
this being accomplished, a switch is opened which silences 
the buzzer and the car can proceed on its way. It is im- 
possible for the switch to be opened without the fact being 
prominently recorded, and a testing key is provided 
whereby an inspector can at any moment test the apparatus 
and make sure that everything is in thorough working 
order. 


— M 


Lancashire Dynamo and 
Motor Co., Ltd. 


Stands Nos. 122 and 137. 


One of the most important of the exhibits of the Lanca- 
shire Dynamo and Motor Company, Ltd., Trafford Park, 
Manchester, is a 4 ft. bv 4 ft. by 10 ft. " Buckton " plancr 
fitted with the * Lancashire " patent reversing motor drive. 
This drive has been, sof suceesstulzthat upwards of 150 


THE ELECTRICAL 


ENGINEER, OCTOBER 6, 


IOQII. 407 


E 


an an: 


[. Wi 
| ELECTRICAL 


ENGINEER | 
2? WEEKLY ,, 


ui 
T PM: 


——ERDPP 
7 aR 


wee 


"t 
T4. 
4 E 
^ 
a 
PN 
s 
M, f 
7 
+ 
M .. 
os 
` 
` 
ro 
ES 
Lo J 
M 
+> 


as 


a 


Woh | 
On a ba 
NAT 


l——— 

^m , v7» " M P 
o 
A 


S A. 
PPP OMNI ee 
f = - 


“THe ELECTRICAL ENGINEER’ 


equipments have been supplied during the last 18 months. 
The planer will take 2 5-16th in. by 1-16th in. cuts in mild 
steel at 75 f.p.m. The cutting speed may be set at will 
to any speed between 25 f.p.m. and 75 f.p.m. by turning 
one handle, and in a similar manner the return speed may 
be varied between 120 f.p.m. and 220 f.p.m. 

Special attention should be directed to a unique feature 
of the “ Lancashire” system, viz., the accelerating device. 
This is in the form of a small switch which is worked by. 
adjustable stops on the planer table. It has two functions : 
1. For speeding up between cuts when two or more surfaces 
some distance apart are being planed. 2. For speeding 
up when the tool has entered the work, so that higher 
cutting speeds can be used without extra wear on the 
cutting edge of the tool. If necessary the table can be 
retarded before the tool leaves the work, so that the end 
of the work is not broken. This has never before been done 
on any system. 

The action of the accelerating device 1s as follows: On 
the cutting stroke each of the stops on the table edge move 
the switch through an angle of 45 degrees: this has the 
eflect of alternately accelerating and retarding the planer 
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motor. On the return stroke, as the stops are of the swivel 
type thev glide over the switch without causing any move- 
ment, thus making no alteration to the return speed. 

The switchgear required is simply that for an ordinary 
variable-speed motor, and is wade in ordinary starting 
panel form. 

The only switch moving at each reversal of the planer 
is the reversing switch, which only deals with the field 
current of the generator, this being equivalent to the 
current required by a few incandescent lamps. There are 
no switches or resistances in the main circuit except the 
ordinary starting switches, which are operated only when 
starting or stopping the motor generator. 

For stopping and starting the planer table a separate 
switch is provided and fixed on the side of the starting 
panel. This switch can also be used for “inching” the 
table when setting, changing tools, ete. If it is desired to 
control the planer from various points round it, small 
switches for the field cireuit will be supplied by means 
of which the planer may be instantly stopped and started 
from any. point at which one of these switches is fixed. 

— The * EiaicaShipy “Sststemy of diving a planer or other 
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tool by a reversing motor is as follows :—A motor generator 
is mounted on the upright, or in any convenient position, 
and the motor is supplied with power from the electricity 
supply available. Either alternating or direct current may 
be used, and if no current is available the generator may be 
driven from a line shaft. 

The generator of the motor generator set is connected 
electrically to the planer motor, which is direct- -coupled 
or geared to the planer-driving shaft. This generator and 
motor are direct-current machines, and may be wound for 
any convenient voltage. A reversing switch is actuated 
by one light tappet rod from the reversing gear of the 
planer. When this is thrown over it reverses the direction 
of the current in the field winding of the generator, thus 
reversing the direction of rotation of the planer motor. At 
the same time it so regulates the voltage of the generator 
as to cause the planer motor to run at the speed required 
according to whether it 1s on the cutting or return stroke. 
The tappet rod mentioned is the only mechanical connec- 
tion between the switchgear and the planer, the maximum 
cost of this being only a few shillings. 

The cutting speed may be varied by hand to suit the 
work being done by means of a re gulating resistance in the 
tenerator field. This gives a constant return speed, but if 
desired the return speed can be varied also. 

The * Lancashire” svstem has the following principal 
advantages:—1. No belts to wear out—belts are con- 
spicnous by their absence. 2.. Any cutting speed hetween 
15 ft. per minute (or less if Kedu ad): and the maximum 
cutting speed of the tool may be obtained by moving a 
single handle. This gives not only a wide variation but 
twenty or more intermediate speeds. 3. Absolute accuracy 
of reversal. Owing to the true regenerative working of this 
svstem, there is absolute control at the reversal. This 
control is not by springs or anything which can become 
fatigued or change its properties. At any given speed, and 
with the table loaded or unloaded, a planer fitted with this 
system will plane up to a line. 4. Perfect steadiness and 
no jumping. 5. Simplest possible electrical gear. The 
switchgear is little more than that required for an ordinary 
motor. The reversing switch is not in the main circuit 
and does not have to deal with any heavy current. 6. Time 

wasted reduced to a minimum. The return speeds obtained 
are higher than have been obtained with any other svstem 
and the time lost at each reversal is less. 7. Short stroke 
working. This svstem permits of strokes as short as 2 in. 
if the mechanical design of the planer is suitable. or it can 
be reversed by hand if necessary, thus rendering it possible 
for work to be done at high speeds which would formerly 
have had to be done at slow speeds. 8. Minimum power 
consumption. The stored energy in the moving parts is 
returned to the circuit at each reversal and is not wasted. 
This makes a considerable saving in the power used. 


THE PLANER. 


The cross shde carries two tool boxes and the machine 
is fitted with a side tool box on the near side arm. The 
cross slide tool boxes have self-acting feed motions for 
horizontal, vertical and angular cuts. The side tool box 
has self-acting vertical feed motion and horizontal and 
angular traverse by hand. The table is driven by a machine 
cut spiral pinion gearing into a machine cut rack on the 
underside of the table. On the outer end of this spiral 
pinion shaft 15 a spur wheel driven by a similar steel spiral 
pinion coupled up to the shaft of the reversing motor of 
the Lancashire Dynamo Company's “ Lancashire Drive.” 
With this spiral gear there are always a number of teeth, 
usually not less than four, in mesh simultaneously with 
the rack, and the motion of the table is effected noiselesslv, 
with extreme smoothness, and without any Jar or chatter, 
L5 the frictional resistance is reduced to à minimum. 

A distinguishing feature, and one which tends to greatly 
Increase the output of the machine, is the company’s patent 
power feed and traverse motion. By means of this gear the 
[^d of any tool box, inany of itsautomatic motions, can be 
varied over the whole range from a fine feed to a broad 
finishing cut with suitable intermediate rates. The feed 

all the motions can be stopped, reversed, or varied 
Instantly without stopping the machine. The cross slide 
can be rapidly traversed up and down by power, and all 
or any of the tool boxes can be rapidly traversed by power 
in any of their automatic motions. All these various 
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motions are actuated by the company's patent power drive. 
and all the regulating handles are conveniently arranged 
to be operated from one side of the machine, and from 
approximately one position. 

The facilities afforded by this gear for rapid adjustment 
and setting of the machine, and change of feed, enable great 
economy and increase of output to be attained. 

By virtue of all all-spiral drive and the isolation of the 
feed gear from the reversing motion, the table can be 
reversed without shock or jar at the highest economic 
speeds. The bed is deep and of heavy section, with oil 
pockets formed in the sliding ways, and fitted with auto- 
matic lubricating rollers. The tool boxes are of improved 

construction, with double swivel motion, so that the tool 
can always be presented at a suitable angle to the work. 


THE Morons. 


A very interesting display of motors is given, and in the 
design many new improvements are embodied. Various 
standard types of enclosure are shown, and from these a 
motor may be chosen suitable for practically any industrial 
drive. Special attention is called to the accessibility of all 
parts. It is the company’s standard practice to fit 
endplate type induction motors with ball bearings. 

Protected type squirrel cage motor 20 b.h.p. 2,900 r.p.m. 
three-phase 50 periods. This motor operates a " Hodges "' 
blower to which it is direct coupled. This blower is capable 
of delivering 3,000 cubic feet of air per minute at a pressure 
of 2? lb. per square inch. A totally enclosed oil cooled auto- 
transformer starter by Messrs. Ferranti, Ltd., Hollinwood, 
is used for starting this motor. 

Semi-enclosed shunt wound d.c. motor 5 b.h.p. 1,000 
rp.m. driving " Davidson" fan. The motor shaft is 

specially extended to take the fan runner. This fan is 
capable of delivering 6,630 cubic feet of air per minute at 
a pressure of 2] in. on water gauge. The starting gear 
consists of a “ Brook Hirst.” standard pillar type starting 
panel. In this panel, the circuit breaker is so interlocked 
with the starter that it may only be put in when the starter 
is in the “ off" position. 

Totally enclosed vertical spindle squirrel cage induction 
motor 7} b.h.p. 960 r.p.m. direct coupled to a “ Watson 
Laidlaw " hydro-extractor. The motor drives the ex- 
tractor through an automatic slipping clutch. This enables 
the motor to start up light and the load gradually comes 
on when about two-third speed has been attained. The 
motor is switched straight on to the mains; no special 
switchgear being therefore necessary. 

Chimney-ventilated wound rotor induction motor 15 
b.h.p. 700 r.p.m., fitted with belt pulley and slide rails. 
This type of motor is specially suitable for working in the 
open or where there is any chance of dripping water, as in 
colheries, mines, etc. 

The panel for starting purposes is one by Messrs. Adams 
Manufacturing Company, Bedford, and comprises a triple 
pole quick break switch and fuses and faceplate type rotor 


_starter. 


Semi-enclosed d.c. motor with backgear, 14 b.h.p. 840 
r.p.m. The reduction gear 1s mounted as per the company’s 
standard practice on the top of the motor, and the gear 
wheels are of the power plant company's double helical 
type. The back shaft is fitted with pullev and the motor 
is mounted on slide rails. This motor is started by means 
of a panel by Messrs. Bertram Thomas, Manchester. 

Semi-enclosed. variable speed motor, 10 b.h.p. 300-900 
r.p.m., fitted with pulley and slide rails. This motor is 
of the shunt wound interpolar tvpe. On our variable speed 
motors a speed variation of 6:1 can be obtained by shunt 
regulation alone. A starting panel by Messrs. Ferranti, Ltd., 
Hollinwood is here utilized ; an interlocked shunt regulator 
giving the speed variation required on the motor. 

Standard squirrel cage rotor (Lancashire Dynamo and 
Motor Company, Ltd., patent). Special attention is called 
to the construction of the rotor end rings. The conductors 
are of circular section and are placed in partially closed 
insulated slots. These conductors are split at either end 
toreceive the special short circuiting rings, which consist of a 
number of toothed anular discs stamped out of sheet copper 
or brass as may be required. The teeth form connections 
between the conductors and the end rings. This arrange- 
ment ensures that the joints between each rotor conductor 
and the short circuiting rings only carry the current in 


THE ELECTRICAL ENGINEER, OCTOBER 


409 


GENERAL VIEW OF THE EXHIBITION. 


that conductor, the main rotor current being carried by : 


the rings. l 
Standard wound rotor. The rotor shaft is bored out to 
allow the connections to be made between the windings 


and the slip rings. The slip rings are mounted outside the 


motor bearings, the distance between the bearings being 
thus reduced to a minimum. They have also motors 
running at the following stands : Nos. 155 and 158. Stan- 
dard Varnish Company’s semi-enclosed d.c. motor 5 b.h.p. 


. by soli 


475 r.p.m. direct coupled to shafting and driving pump | 


of insulating plant. 


| distance plates. 


Nos. 149 and 152. Squirrel cage induction motor with | 


pulley 18 b.h.p. 720 r.p.m. This machine is shown as an 
example of the low friction losses given when ball bearings 
are fitted. 


PorNTS TO BE NOTED. 


l. Direct current four-pole machines. General design : 
The design of the machine is exceedingly compact, being 
circular in shape. At the same time ample allowance has 
been made so that nothing inside the machine is unduly 
cramped, and all terminals, connections, etc., are very 
accessible. Access to the brushes and the inside of a standard 
machine i8 obtained through two large doors in the end- 
plate, and the design is such that the carbons can be 
easily changed whilst the machine is working, without any 


. of the plates. 


and consist of brass stampings in which the carbons are 
carried. The necessary pressure is given by flat springs 
possessing a great range of even pressure. Means are pro- 
provided so that the tension can be readily adjusted, and 
a suitable copper flexible carries the current from the 
carbon to the fixed part. No screws are uscd. The brush- 
holders are perfectly rigid and well supported, being carried 
by a special bracket or holder, and insulated therefrom 

À mica. The holder is fastened to the carrying arm 
by two set screws passing through a number of sheet-iron 
These keep the holder at the requisite 
height above the commutator, and can be adjusted to 
follow up any wear on the commutator by removal of some 
The insulation is unaffected by heat or 


. damp, and the holders cannot sag down on the commutator. 


Slide rails are provided when required for belt driving ; 


. they are of a special form, and cover a large area of the 


danger of shock even if the frame be connected to earth. - 


Absolute interchangeability is guaranteed by the use of 
numerous high-class gauges and jigs. The machines are 
designed to stand heavy overloads, and will carry 50% 
over the continuous outputs for quarter-of-an-hour and 
20% for two hours without undue heating or sparking. 


This does not, of course, apply to machines on a short ` 


rating. All the moderate and slow-speed machines are 
capable of regulation by weakening the field, and are 
thereby admirably adapted for separate driving of machines, 


as the speed may by this means be increased without © 


sparking. 
Brush-holders are of the company’s patent “ Box ” type, 


floor space, enabling the motor to work with a poor founda- 
tion. À groove runs round the casting so that no oil can 
drip off the motor on to the floor. The belt can be readily 
tightened or slackened by a single screw, which works in 
a brass nut on the underside of the motor, and special 
guiding strips are cast on and tooled to keep the machine 
perfectly straight when moved on.the rails. 


INDUCTION MOTORS. 


These are fitted with exactly similar slide rails as are the 
company’s direct current four-pole machines. 

The brush-holders, with the exception of the type of 
support are exactly the same as described above for direct 
current machines. 

All motors are designed to stand heavy overloads without 
undue heating or drop in efficiency. With wound rotors 
the starting current with full load torque does not appre- 
ciably exceed the full load running current of the motor. 
Machines can be started up with two or three times full 
load torque with proportionately increased current. The 
magnetising current as small, and.the power factor and 


efficiency high at all loads. 
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The Sun Electrical Co., Ltd. 


Stands Nos. 104 and 111. 


The Sun Electrical Company, Ltd., of 118-120, Charing 
Cross-road, London, W.C., make a speciality of designing 
and producing improvements in all classes of apparatus for 
electrical installation. Among the more recent of their 
improvements in installation work will be found the Kalkos 
system, which differs from other conduit systems inasmuch 
as it is entirely free from all condensation troubles. It 
consists of tinned brass tubes which are socketed and 
soldered to tinned brass boxes. The Kalkos box is screwed 
internally and is provided with an adjustment ring which 
enables the fitting to be set to any plaster level, and no 
setting of the box is necessary in flush work. A noteworthy 
accessory of this system is the Kalkos switch, which 1s 
watertight and the dolly automatically earthed, as soon as 
the cover is screwed in position. There is also shown a range 
of wall sockets with an earthed terminal; this earth con- 
nection being made automatically when the socket is placed 
in the Kalkos box. 

An important feature of the Kalkos system is that it can 
be used for twin wiring, concentric wiring, or three-wire 
system, the same boxes, accessories, etc., being used for 
flush, seini-flush and surface work. The only difference, in 
fact, is in the type of the cover. Owing to the success of the 
Kalkos patent box a new type has been designed for use 
with standard steel and iron conduit, and is shown at this 
Stand. This has all the advantages of adjustment of the 
original Kalkos box and takes anv of the fittings designed 
for that system. | 

Sunlite reflectors are also shown. These are of very high 
efficiency, as they increase the effective illumination 
efficiency, as they increase the effective illumination by 
250°, while being entirely free from glare. Types are shown 
combining artistic signs for window displays, and other 
purposes. Among these are the Kaleidoscope sign with a 
variety of rich colour effects, and a series of most effective 
signs with opal relief letters, which make an ideal sign 
either by day or night, and give the maximum effect at a 
minimum expenditure of current. As a matter of fact, one 
16 c.p. metal filament lamp is sufficient for each letter up to 


8 in. high, two for 10 in. to 12 in., and three for 14 in. to 
16 in. high. 


The letters are made up in a number of artistic forms and 
are adapted to almost any requirements. The Ningleite, as 
the name implies, is illuminated by one lamp only. Con- 
structed on strictly scientific principles, it confers à more 
brilliant effect and ensures a more efficient advertisement 
for the amount of current consumed, than any other sign 
we have seen. These types are made from 18 in. to 10 ft. in 
diameter. 

On the facias are shown different types of wood letter 
signs, in both block, fancy and script characters. These are 
operated by various flashing effects, which give an excellent 
idea of what can be done in this direction. One sign is 
flashed on letter by letter and followed by a script lamp by 
lamp lighting effect. Another sign is operated by several of 
the new two-way quick break thermo-blink devices, which 
cause an ever-changing colour effect to take place on the 
sign. The sign itself differs from others of this nature, in 
that although various colour changes are made, the sign 
itself is always illuminated. Another sign embodies the 
Trade Mark of the Sun Electrical Company, in which the 
rays of the sun are represented by small lamps, radiating 
from the centre, and operated by a motor flasher. 

An important accessory with all signs is the flasher. 
These have been specialised by the Sun Electrical Company, 
and their types now include the single thermo-blink flasher, 
two-way thermo-blink flashers, magnetically operated 


P 


mercury flashers (one and two-way) and motor flashers. 
All these are suitable for operating on either alternating or 
direct current. Thev are an undoubted advantage to all 
signs, and not only make them more effective, but at the 
same time considerably reduce the current bill. 
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In addition to the foregoing specialities for electrical 
illumination and installation, the Sun Electrical Company 
are manufacturers and suppliers of artistic electrical fittings, 
many of which are shown, including a number specially : 
designed for Holophane reflectors and shades, which com- 
bine artistic effects with the most efficient systems of 
illumination known at the present time. A large range of 
electric light accessories, including switches, wall sockets, 
ceiling roses, distribution hoards, cables, instruments of all 
kinds, telephones, electric bells, and indicators are shown, 
together with electric fans, designed for use in this country 
and in the tropics, arc lainps, electric radiators, and heating 
and cooking apparatus of all kinds. 


— — a — — — 


Pope's Electric Lamp Co., Ltd. 


Stands Nos. 207 and 208. ge 


The dominant feature of the exhibit of Messrs. Pope's 
Electric Lamp Company, Ltd.. of Hythe-road, Willesden, 
London, N.W.. is a Lighthouse bearing on its base an appro- 
priate motto concerning the Pope Electric Lamp. 

A special feature of the exhibit 1s a new metal lamp for 
shop-window lighting, the filaments of which are so sus- 
pended that, notwithstanding the extraordinary length of 
the bulb, they are capable of bearing anv reasonable amount 
of vibration and rough usage. They are manufactured to 
anv standard voltage and the candle powers range from 25 
to 50 with an efficiency of 1:25 watts per British candle- 
power, and are manufactured with three pin cap and 
reflector. The three pin cap will be found to offer many 
advantages for this type of lamp, inasmuch as 1t assures 
perfect rigidity and obviates the necessity of placing a cap 
at the other end of the bulb. In addition to shop-window 
lighting this type of lamp should be found most serviceable 
for the illumination of pictures and other similar exhibits. 

Messrs. Pope have also made a special study of the 
manufacture of lamps for motor car lighting and amongst 
those exhibited attention should be directed to the Pope 
Focus lamp. which is suitable for head or side lighting. The 
filaments of this lamp are suspended in such a fashion that 
the problem of overcoming the vibration of the car has been 
solved. A handy form of festoon lamp for interior automobile 
lighting is also shown. _ l 

Various types of Pope Standard lamps both for high and 
low voltage are shown, together with twisted flame candle 
lamps with clear or frosted bulbs in 13 to 16 c.p. and for 
circuits up to 125 volts. There is also a range of Olive or 
plain flame lamps for 25 to 125 volt circuits in 5, 12 and 16 
c.p. and numerous other attractive forms of these P 
illuminants, including a special type of radiator lamp 
manufactured in all voltages and suitable for fitting to any 
standard. 

Visitors interested in the efficient lighting of trains should 
not fail to inspect a 16 to 24 volt, 8 to 16 c.p. train lamp, 
which is being exhibited bv Messrs. Pope. Every lamp, it 
should be added, is manufactured at Messrs. Pope's works 
at Hvthe-road, Willesden. 
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Messrs. Pooley & Austin. 
Stand No. 74. 


Messrs. Pooley & Austin, the well-known electrical and 
mechanical engineers and manufacturing agents, of 25, 
Victoria-street, Westminster, are exhibiting, in addition 
to their own specialities, the manufactures of three im- 
portant firms for whom they act as London Agents, namely, 
Messrs. Mawdsley’s, Ltd., of Dursley, manufacturers of 
continuous current dynamos and motors up to 300 h.p. ; 
Messrs. Spagnoletti, Ltd., of London, who manufacture 
central station switchboards, high and low tension, also 
switches, meters, instruments, etc. ; and Messrs. Engineer- 
ing Instruments, Ltd., of Skerne Works, Darlington, who 
make heavy ironclad motor control gear for both continuous 
and polyphase machinery. 

Messrs. Pooley & Austin’s display comprises direct- 
coupled oil engines and dynamos, direct-coupled motor- 
driven pumps, etc. Among their chief exhibits is a four- 
cylinder vertical oil engine, specially designed and made for 
this firm for electric lighting work by the makers of the en- 
gines of * Maple Leaf IIL.," the fastest boat in the world, di- 
rect-coupled to a 50 kw Mawdsley dynamo. This set uses 
ordinary paraffin as fuel. Alongside this is a vertical oil 
engine developing 4 B.h.p., direct-coupled to a 250 watt 
dynamo, which is probably the smallest genuine engineering 
apparatus of its type on the market. Both the engine and 
dvnamo are built on the same lines as regards construction 
and rating as the larger sizes generally in use, and it is 
put on the market in view of the demand there is for 
electric light in bungalows, houseboats, yachts; etc. This 
set is capable of supplying current for 25-10 c.p. lamps. 
In addition to these two sets, there are others of varying 
Intermediate sizes. 

Messrs. Pooley & Austin are also showing three sets of 
electrically driven pumps in sizes suitable for country- 
house and farm work. One is a centrifugal running at 
about 1,800 r.p.m., suitable for delivering about 1,000 
gallons an hour against a head of about 40 ft. The other 
two pumps are gear pumps. One (of the Woolston tvpe) 1s 
direct-coupled to the motor and mounted on a bracket 
attached to the frame, thus obviating the necessitv for a 
bedplate. The third consists of a motor drivi ing an Albany 
pump through gearing. 

Another speciality is an electrical inspection lamp which 
consists of a miniature holder on the end of a brass rod, 
the lamp being specially guarded against the possibility 
of breakage by rough handling. This lamp is intended to 
be used in the engineering trade for examining the interiors 
of cylinders, crank chambers and vessels of various sorts 
where the opening 1s narrow. It is largely used, for instance, 
in-the drum and keg trade for passing through a 1 in. 
bung-hole to examine the interior seams. The firm are 
also showing special weatherproof tape, together with 
patent arcless fuse wire, etc., etc. 

Acting as we do as the sole London Agents for the 
various firms who specialise in the supply of individual 
parts of an installation, Messrs. Pooley & Austin are able 
to supply the whole plant necessary for the electrical 
equipment of factories, country houses, and other similar 
installations, and the fact that they are the sole agents 
of the firms referred to enables them to quote manufac- 
turers' prices throughout. Thus it makes no difference to 
the customer whether he goes to Messrs. Pooley & Austin 
for his goods or goes direct to their principals. 


Messrs. Spagnoletti, Ltd. 


Stand No. 74. 


Some of the specialities of Messrs. Spagnoletti, Ltd., of 
Goldhawk Works, London, W., were referred to in a special 
article in our issue of September 15. Their exhibit. at 
Stand No. 74 includes examples of the firm's chief manu- 
factures in switchgear and measuring instruments. The 
former include types of apparatus supplied to 
central stations for lighting and power control and include 
high tension cubicle system suitable for 6,000 volt circuit, 
sub-station panels for 2,000 volts, oil break switches, 
single-phase and three-phase, isolating switches and 
h.t. fuses. The low tension switchgear comprises 
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examples of generator and feeder panels, accumulator 
regulating board, circuit breakers and distribution switch 
and fuse boards. Samples are shown of watertight iron-case 
boards, and also the new system adopted by the Admiralty, 
of iron plate boards insulated with mica. Fecder pillars 
represent types used on svstems of distribution for street 
lighting and traction. 

A new speciality is a tvpe of switch having a quick 
make as well as quick break, the switch itself carrying a 
fuse if required. Another new line is an oil switch having 
quick make-and-break and fitted in iron case having 
locking arrangement so that the switch must be in the 
‘off’ position before the case can be opened, a fool-proof, 
watertight and gas-tight case fitted with an oil tank 
which slides down on runners, thus catching any oil dripping 
from the switch. This form of switch can also be fitted with 
fuses. 

Yet another new exhibit is the “ Bowie" safety lamp 
re-lighter for electrically re-hghting miners’ lamps without 
danger of explosion. The generator is interlocked with the 
case, so that it can only be operated when the case is 
perfectly gas-tight. 


Eyre Smelting Co., Ltd. 


Stand No. 263 (gallery). 


The Eyre Smelting Company, Ltd., of Tonbridge, Kent, 
are showing * Bambers " non- “encrusting zines for primary 
batteries, of which they are the sole manufacturers in this 
country. It is claimed for these zincs—and, indeed, guaran- 
teed—that they give longer life, and that as there is no 
encrustation scale, there 1s a constant supply of current, 
while maintenance charges are reduced to a minimum. 
The company's exhibit includes a number of special regis- 
tered tapered designs, which are great improvements over 
the ordinary zincs, being thicker at the greatest wearing 
part, which greatly prolongs the life, the wastage of zinc 
being considerably reduced. They are also showing zinc 
rods for Leclanche cells, the special feature of which is 
that the greatest sectional area is where the heaviest work 
takes place, a form which has been adopted after repeated 
successful tests. The rods wear evenly to a very fine point, 
instead of in the middle as do ordinary rods, in which the 
waste in scrap metal is usually over C694. The wires, 
being cast in, do not become loose and drop out as a result 
of the creeping of the electrolvte. They give a constant 
and even flow of current to the very last, require no cleaning 
beyond an occasional wipe with a damp cloth, and there 
is no loss by local action. 

At this stand there will also be found specimens of  Evre" 
anti-friction white metal for lining all classes of bearings. 
This metal is extensively used by railwavs, electric tram- 
ways, and for marine and machinery bearings of all descrip- 
tions. Ingots and samples of different brands, also lined 
brass bearings, are on exhibit. 


*A PAVEMENT ARTIST." 


In the reference in last week's issue to the clever pub- 
licity scheme invented and carried out bv Mr. J. Conway 
Price, the well-known advertising specialist, on behalf of 
the Brimsdown Lamp Works, Ltd., it has been pointed out 
to us that the omission of the word “ pavement " from the 
sentence “ the artist was no pavement artist, only a colour- 
able imitation of one," may perhaps, to those who are 
unacquainted with his ingenious showcard, poster, and 
other advertising designs, convey an implication against 
his artistic talent. We need hardly say that such an implica- 
tion was wholly unintended. 


The extension of radio-telegraphy in India is now to he 
systematically carried out. The route from Calcutta to 
Jutogh (Simla) by wav of Allahabad and Delhi was chosen 
in the first instance and the installations are nearly coin- 
plete. The next station to the north will be at Lahore and 
this will be put in touch with Karachi. Later on Peshawar 
will doubtless be included in the system. In the west an 
installation is to be given to Bombay and another to 
Nagpur. Necessary funds will be provided within the next 
year and there should be no difficulty in carrying out the 
work. 
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The Municipal Tramways Association. 


Proceedings at the Glasgow Conference. 


The tenth annual Conference of the Municipal Tramways 
Association was held last week in Glasgow under the 
presidency of Mr. James Dalrymple, General Manager of 
the Glasgow Corporation Tramways. The delegates, 180 in 
number, were cordially welcomed by the Lord Provost, Sir 
Archibald McInnes Shaw. 

Mr. Dalrymple, in his presidential address, observed that 
among the various associations of tramwaymen that 
Association was, perhaps, the smallest. ‘I think it is a 
pity," he added, “ that the tramwaymen of this country 
should be divided into two camps. I cannot say opposition 
camps, because the aims and objects of both Associations 
are, or at least should be, in a great measure identical. 
It looks, however, as if the two Associations were to drift 
further apart, seeing that we have just got our Charter of 
Incorporation as the Municipal Tramways Association, but 
I hope that it will be found advantageous, in many instances, 
for the two Associations to work together. Although we are 
destined to remain a comparatively small Association, I do 
not think that we have any reason to be despondent on 
that account. It has frequently struck me that we in our 
smaller way are in a position to make our Conferences of 
more practical value to our members than the larger bodies 
are able to do. I am strongly of opinion, however, that it 
would be of very great advantage to our respective under- 
takings if more of our members were associated with the 
Continental Tramwaymen, because there is a great deal 
to be learned by rubbing shoulders with the men who are 
working out the same problems over the larger area of the 
Continent of Europe. I have had, from time to time, many 
opportunities of studying the Continental Tramways, and I 
have found it to be of verv great service to visit these 
systems, no matter how small and unpretentious some of 
them may be. I have also found it to be a ‘very great 
advantage in my work here to visit the verious tramway 
systems in our own country. 

“ Since the formation of the Association we have dealt 
with every conceivable phase of tramway work, but not- 
withstanding this, I am confident that our hands will be 
pretty full for many years yet, and that our uscfulness as 
an Association is only beginning. We are, of course, at the 
present time watching very carefully the operation of the 
railless cars in Leeds and Bradford. We are also watching 
the development in America in connection with storage 
batteries. Nearly all the large Street Railway Companies 
there collect the fares of the passengers on the platform 
before they enter the car. That change, which seems a very 
simple one, must have proved in many ways a great boon 
to the Street Railway Companies of America. It must have 
been the means of increasing their revenue enormously, and 
I should think the adoption of this system must have 
minimised to a considerable extent the number of platform 
accidents. What would it mean to us here, if we could 
devise some method which would ensure that the conductor 
would never require to leave his platform ? 

“ We in Glasgow are making considerable changes in our 
rolling stock ; indeed, there seems to be no finality to these 
changes, and already the car, as you see it to-day, 1s a very 
different vehicle from what 1t was, say in 1901. The changes 
which have been recently made include the more powerful 
brake, and skid-proof device, an alteration to the con- 
trollers, lengthening of the wheel base, addition of top 
covers, side life-guards, introduction of vestibules, adoption 
of car meters, and automatic sanding gear. You will also 
notice the boxes for used tickets, which have answered the 
purpose admirablv ; alteration of destination signs and 
ventilators, in addition to other minor details ; indeed, our 
workshops, large though they are, are alreadv unable to 
cope with the work which all these changes entail. I 
mention these facts simply to show that we scem to be still 
far short of finality in this one section of our work. 

" The Committee of the Association has, during the past 
vear, been tackling some very serious problems. Some 
progress has already been made in investigating the causes 
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of rail corrugation, and I think we may look for an early 
solution of the problem, seeing that the subject is considered 
of sufficient importance to engage the attention of the 
British Association. ‘The price charged by Electricity Com- 
mittees to Tramway Committees for current affects some 
tramway undertakings considerably. We trust that the 
basis for arriving at the correct charge for current, which is 
being laid down by the Joint Committee presently con- 
sidering the question will be found of service to both 
Electricity and Tramways Committecs.” 


* Tug ComMon GooD” AND THE TRAMWAYS. 


Councillor Walter Nelson, sub-convener of the Glasgow 
Corporation "Tr. mways Committee, read a paper on the 
Common Good of the City of Glasgow ; its origin, history, 
and present position in relation to the tramway under- 
taking. The amount of tramway surplus handed over last 
year was £68,678, so that if thcy deducted the deficiency on 
the Common Good proper they had a net surplus of £55,912 : 
in fact, it might be stated broadly that the Common Good, 
apart from the tramways did not vield sufficient revenue to 
meet the ordinary expenditure which falls upon this fund, 
although the net free assets apart from tramways were given 
last year as £520,075. 


* Tramway FINANCES AND Poticy. 


Councillor J. H. Rodgers, chairman of the Newcastle 
Corporation Tramways Committee, read an able paper on 
Tramway Finances and Policy, in the course of which he 
urged that the first consideration of a Tramways Committee 
ought to be to make their undertaking financially sound, 
but it often appeared to be their last consideration. Of the 
88 municipalities working their own tramways no fewer 
than 26 are without any renewal or reserve fund, while 
many others are far from satisfactory in this respect. Mr. 
Rodgers gave the following figures showing the sums spent 
on track renewal by 18 undertakings. (The figures in 
parentheses indicate the number of years the lines have 
been open) : 

Aberdeen, £15,024 (12 years); Bradford, £84,397 (12) ; 
Bolton, £53,091 (111) ; Birmingham, £11,803 (4) ; Burnley 
£7,770 (9); Cardiff, £9,255 (9); Dundee, £8,350 (10); 
Glasgow, £238,083 (10); Huddersfield, £124,615 (10); 
Liverpool, £190,321 (123); London County Council, 
£45,248 (12); Manchester, £224,932 (93); Portsmouth, 
£25,310 (91); Rotherham, £9,894 (8): Newcastle-upon- 
Tyne, £10,817 (94); Salford, £19,051 (10); Sheffield, 
£122,529 (114); Sunderland, £26,830 (103).. Every penny 
of this money, said Mr. Rodgers, was spent out of their 
Reserve and Renewal Fund. How, then (he asked), will the 
following 26 places renew their track when it becomes 
necessary, seeing they have no Reserve Fund at all” 
Barking, Bexley, Blackburn, Bournemouth, Colchester, 
Doncaster, Dover, Erith, Glamorgan, Gloucester, Hands- 
worth, Haslingden, Heywood, Ilkeston, Lincoln, Lowestoft, 
Maidstone, Nelson, Oldham, Plymouth, Pontypridd, Roch- 
dale, Stalybridge, Wigan, Leith, Perth. i 

Taking a rail life of fifteen years, Mr. Rodgers said that 
the net cost of relaying track was about £4,000 per single 
mile, sometimes more, and he urged that £200 per mile of 
single track should be set aside each year for renewal. 
Invested at 34% this would yield in 15 years £3,800 per 
single mile, and with this rails could be relaid as required. 
Many committees, however, seemed to think a Reserve and 
Renewal Fund was quite unnecessary, while others deemed 
à few thousand pounds sufficient and handed over their 
surplus to the rates. This no doubt brought them some 
éclat, but would it be the same when the time came to relav 
rails and there was no money to do it with, and they had 
to levy a rate to pay for the outlay ? Last year, continued 
Mr. Rodgers, 34 tramways showed the following losses on 
working: Barking, £5,412; Bexley, £933; Birkenhead, 
£1,115; Blackburn, £181; Bournemouth, £142; Burton- 
on-Trent, £682; Colchester, £2.170; Darlington, £1,158 ; 


Darwen, £390; Doncaster, £135; Dover, £2,622; Erith, 
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£2,878; Glamorgan, £289; Gloucester, £3,179; Hands- 
worth, £1,250;  Haslingden, £341; Heywood, £675; 
Ilkeston, £2,471; Ipswich, £2,230; Lancaster, £2,720; 
Lincoln, £153; Lowestoft, £2,395; Maidstone, £2,623 ; 
Nelson, £784; Oldham, £1,807; Pontypridd, £1,150; 
Rawtenstall, £296; Southport, £1,820; Stalybridge, 
£5,938 ; Swindon, £2,609; Wigan, £8,670; Kilmarnock, 
£2,060; Leith, £1,903; Perth, £773, and in only three 
cases were these losses not made good out of the rates. 

Mr. Rodgers gave the following figures with regard to 30 
tramways which are doing well : 


Surplus | 

required i Paid in | Total 

No. | Miles jon basis | Realised, relief Set aside jin Reserve 
NAME. of of | of £200 | surplus. of for or 

years | track.| per ann. : rates. renewals.| Renewal 

op'nd per mile. | | Fund. 

£ £ £ £ £ 

Birmingham 11,200 | 65,516 |11,103 | 24,413 | 126,145 
Bolton .. 1i 9,200 | 24,237 | 8,500 ' 14,990 56,370 
Bradford 12 20,000 | 39,374 |20,000 | 19,374 50,244 
Burnley 4,200 | 12,047 | 4,049 | 6,400 46,096 
Cardiff 9 6,360 | 12,034 | nil. 12,034 51,014 
Croydon 4 3,500 | $,459 | 4,800, 3,659 98,347 
Derby .. 6 4, 1400 3,049 nil. 3,049 25,630 
Huddersield 10 8,490 18,708 6, 453 12,250 9,950 
ul  .. 11} 5,900 | 20,009 |12,000 | 8,000 | 109,000 
Leeds .. e| 8 21,600 | 87,777 51,888 | 35,889 4,341 
Leicester a M. 7,400 | 13,734 | nil. 13,734 95,426 
liverpool ..| 12} 23,200 | 98,266 |32,755 | 65,511 | 668,223 
L.C.C. .. .| 12 51,350 192,109 nil. 192,109 465,774 
Manchester ..| 9} 36,900 161,250 (75,000 | 86250 431,182 
Porcsmouth eS] 9 6,000 ! 15,056 nil. 8,757 75,055 
Preston vx ol 3,400 | 4,370 nil. 4,370 25,225 
Rotherham e 8 2.400 , 3,646 nil. 3,616 16, 304 
Saetfield 4| 1H 15,100 | 39,252 ; 15,476 | 21,778 77,403 
Walsall .. uz | 3.900 4,772 nil. 3,889 27,601 
South Shields ..j 5 2,050 2,343 nil. 1,843 9,470 
Sunderland SEU 4,000 | 4314 | 2,000 1,941 25,324 
Newcastle eel 9} 10,300 23,700 | nil. 23,700 98,557 
West Ham vep oC 5,550 8,513 nil. 6.923 37,072 
Wolverhampion | 9 4,300 ^ &206 | 2125 | 6,41 38,455 
Abordesn "s $.490 | 14,654 nil. 14,654 58,576 
Ayr s ..| Of 1,100 2,4231 529 1,962 13,668 
Dun lee ..| 10} 5, 600 7,217 | 1,000 5.433 50,000 
Glaagow ..| 10 39,390 | 271,257 |68,8078 | 202,579 |1,753,747 
Balfast | 6 15,400 | 39,147 9,417 | 29,730 4,136 
Nottingham  ... j 18,817 |15,000 3.817 8,009 


Commenting on these figures, Mr. Rodgers thought 
Sunderland unwise in giving £2,000 in relief of rates and 
only £1,941 to renewal instead of £4,000. Nor was Notting- 
ham, in his view, justificd in giving £15,000 to rates and 
only £3,817 to renewals, instead of at least £7,500. 

Dealing with a further list of 14 undertakings, each 
showing fairly good results, namelv, Blackpool Bury, 
Erdington, Exeter, Halifax, Keighley, Northampton, 
Salford, Southend, Southampton, Stockport, Warrington, 
Wallasey, and York, Mr. Rodgers said that in none of these 
cases were the committees justified in paying the amounts 
they did to the rates in view of their small reserve funds. 
Blackpool, with only £5,453 in their Reserve Fund, could 
not afford to give £2,425 to the rates. Halifax, having made 
£11,514, ought not to have viven £1,807 to the rates whilst 
having only £8,000 in their Renewal Fund. Salford ought 
to have pa £7,650 at least to their Renewal Fund 
instead of only £692, and £18,750 to the rates. Southend 
ought to have built up 4 Reserve Fund, during the 9} years 
they have been working, of £13,300, instead of which they 
have only £2,000, and last year spent £1,668 on track work. 
Stockport Renewal Fund is only £27,425, and they have 
spent £4,538. But in the 91 years they have been running 
their system it ought to have stood at £53,200, yet they gave 
£7,050 to the relief of rates. Wallasey have been running 
9 years, and in that period ought to have accumulated 
£22,050, but they only have £13,415 in reserve, and have 
expended £1,083 on track renewal, and thev also gave 
£6,020 to the relief of rates. “ Tt is a great mistake," said 
the speaker, “ to risk the financial safetv of such splendid 
undertakings in that way." l 

In a third list Mr. Rodgers gave 16 tramways showing a 
surplus on the year’s work, but not sufficiently large to 
allow of the provision of £200 per mile of single track for 
the Renewal Fund, and he contended that unless that could 
be done, these tramways were not in a sound financial 
position, They are: Accrington, Ashton-under-Lyne, 
Brighton, Burton-on-Trent, Chester, Chesterfield, East 
Ham, Great Yarmouth, Ilford, Leyton, Newport, Plymouth, 
Reading, Rochdale, Walthamstow, and Kirkcaldy. 

In a fourth list Mr. Rodgers gave statistics of 32 under- 
takings, none of which showed a surplus and all but three 
of which are a charge upon the rates, and he strongly urged 
that the committees in all these cases would do well to 
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consider their position and see whether their losses were not 
caused by having reduced fares too low or having made 
other concessions not warranted by the amount of their 
traffic. The undertakings referred to are those of : Barking, 
Bexley, Birkenhead, Blackburn, Bournemouth, Colchester, 
Darlington, Darwen, Doncaster, Dover, Erith, Glamorgan, 
Gloucester, Haslingden, Heywood, Ilkeston, Ipswich, 
Lancaster, Lincoln, Lowestoft, Maidstone, Nelson, Oldham, 
Pontypridd, Rawstenstall, Southport, Stalybridge, Swin- 
don, Wigan, Kilmarnock, Leith, and Perth. 

Pointing out that a very little per car mile run makes a 
large difference in profits or losses, Mr. Rodgers said, “‘ I 
believe in giving every facility possible to the public, con- 
sistent with the yield of an adequate profit; but I do not 
see why we should run cars at a loss, or even at a loss of 
profit, for the sole benefit of the riding public, when fre- 
quently one-third or more of those using our cars mav be 
non-residents in our districts. Why should we run, say, a 
5-minutes service at a loss, if a 10-minutes service could 
be run for a profit ? Or why should we have halfpennv" 
fares, when it perhaps takes a penny fare to pay the cost ? 
No business company would do it ; then, why should the 
Municipal Corporations ? " Among other drawbacks which 
Tramway Committees have to contend with, Mr. Rodgers 
instanced the ** would-be popular " members of Councils or 
Councillors who “are never happy unless they are advo- 
cating further concessions ’—increased wages or shorter 
hours for employees, or cheaper fares or more frequent 
services, etc. ‘‘ Those-members,": he added, `“ who are 
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really wishful for the success of Municipal Tramways must 
stand firm against this kind of cheap popularity ; it is 
certainly not business, nor is it fair to the system or com- 
mittee to have to contend against this sort of thing, and be 
expected to bring out good results at the end of the financial 
year. Itiscertainly not for the benefit of either the emplovee 
or the general publie to make things so difficult that the 


Tramway undertakings cannot be run financially successful 


bv the Corporations." 

The discussion which followed revealed considerable 
diversity of opinion on the points raised, but on the whole 
the feeling of the meeting appeared to be in general sym- 
pathy with the reader of the paper. 


TRAMCAR METERS. 

A valuable paper on the subject of tramcar meters was 
contributed by Messrs. R. G. Cunliffe, M.Sc. Tech., Assoc. 
M.Inst.C. E., ete., Technical Assistant, and J. G. Cunliffe, 
M.Sc. Tech., Assoc. M.Inst.C. E.,, etc., Assistant Electrical 
Engineer, Manchester Corporation Tramways. The authors 
state that as a result of their numerous experiments and 
investigations they are satisfied (1) That the ampere-hour 
meter can, with proper supervision, be made to operate 
with an accuracy of within 195, and that its uncorrected 
values may be employed for the purpose of placing motor- 
men and cars in their correct order of merit, whilst, when 
corrected for variation of average voltage by the volt-hour 
meter, its readings give the true energy consumption ; (2) 
If percentage differences between the results of various men 
are required the corrected values must be used; (3) The 
watt-hour meter, owing to its greater complexity, more 
fragile construction, susceptibility to lightning discharges, 
and greater inaccuracy, is not so desirable or valuable an 
instrument as is the corrected ampere-hour meter; (4) The 
time-meter, although very accurate in its measurement of 
time, cannot be trusted to measure energy within 10?,, and 
if used at all, should only be employed, in conjunction with 
the energy meter, for purposes of investigation, in which 
connection it is very valuable; (5) The volt-hour meter 1s 
indispensable for many purposes, and ought to he employed 
on all tramway undertakings for the purpose of measuring 
average voltages; and (6) On small undertakings, with 
light traffic, approximately equal savings may be effected 
in the driving and in the detection of faulty equipments, 
but, as the congestion increases, the state of the equipments 
becomes of increasing importance, more especially as regards 
the feeding and distributing svstem where the losses are a 
fraction of the total energy consumption, and do not merely 
affect the consumption of individual cars. 

Both ampere-hour and watt-hour meters, the authors 
observe, have the great advantage that thev are not called 
upon to operate with currents lower than 30? , of the normal 
full load for which they are designed, thus avoiding the 
inaccuracies frequently encountered in these meters at light 
loads, and enabling full advantage to be taken of the flat 
part of the calibration curve. Ampere-hour meters of both 
mercury and commutator types, by various makers, have 
been tested and found to be capable of accurate operation 
within limits of 2194 over the whole of the working range, 
whilst, if accurate when installed, they have been found to 
be still accurate within 1°4 when tested after six months 
continuous operation. 

As the volt-hour meter is merely au ampere-hour meter 
designed for a very low current, and with a suitable series 
resistance in place of the shunt, its accuracy is that of the 
ampere-hour meter working at the most favourable parts 
of the load range. l 

Experiment shows that the average voltage on a route, 
as determined by the volt-hour meter, is practically inde- 
pendent of the car on which the volt-hour meter is installed, 
so that a single volt-hour meter will give the true average 
voltage for a route. Evidently, then: (1) Every ampere- 
hour meter on the same route fails to register energy by the 
same definite percentage, and hence ampere-hour meters 
may be employed without correction for the purpose of 
placing drivers or cars in their correct order of merit as 
regards consumption of energy, although such readings 
could not be accurately used to determine the percentage 
difference between the values of the various men or cars: 
(2) The readings of the ampere-hour meters, when corrected 
for the true average voltage, give the actual energy con- 
sumption. This correction need only be applied to average 
daily, weekly, or monthly values for either each separate 


car or for the whole route, as desired, in order to estimate 


the value of the line losses by comparison with the station 
meters, or to compare the consumptions of cars on different 
routes. 

The discussion on this paper was opened by Mr. T. B. 
Goodyer, General Manager of the Croydon Corporation 
Tramways, and Mr. W. Clough, General Manager of the 
Bury Corporation Tramways. 

The Municipal Tramways Association (Incorporated) 
from the title of which the word *' limited” is omitted by 
licence of the Board of Trade, has now been registered under 


. the Companies Acts with 300 members, each liable for £1 


in the event of winding up, ‘ to promote, encourage and 
facilitate the construction, extension, working and interests 
of tramways, light railways, railless traction and motor 
omnibuses, and similar works and vehicles owned and 
worked by Municipal Corporations or other local authorities, 
and in particular of electric, steam and other modes of 
mechanical traction, and with a view to bringing together 
officials and others interested therein.” The management 
is vested m a council, the first members of which are: J. 
Dalrymple, H. E. Blain, C. J. Spencer, A. L. C. Bell, J. 
Aldworth, H. Linsley, A. R. Fearnley, A. Baker, P. Fisher. 
N. Flint, J. B. Hamilton, J. M. McElroy, H. Mozley, W. F. 
Russell, L. Slattery, and E. R. Pickmere. 


A TURKISH ELECTRICAL TRUST. 

Negotiations are in progress in Turkey for founding an 
electrical trust. Among other things it is intended to take 
over the Constantinople electric lines, the shares in which 
are largely held by the German Orient Bank and the 
Deutsche Bank. The Ungarische Ganz Electrizitats 
Gesellschaft will also take part in the trust, as it possesses 
the electric lighting concession and the Stamboul Gas Com- 
pany isits property. Theltrust will beinternational, with its 
centre of gravity in Belgium. The capital proposed is 50 
million marks. The “ Frankfórter Zeitung " states that the 
leading part will be taken by the Societe Financiere de 
Transport et d'Enterprises Electriques, which is allied to 
the Berlin Lowe group. Among other leading participants 
are the Societe Generale, the Banque de Paris, the Comptoir 
National, the Deutsche Bank, the Deutsche Orient Bank, 


and the Berlin Gesellschaft fur Elektrische Unterneh- 


mungen. Having acquired the tramways from the Deutsche 
Bank and the Galata-Pera tunnel hne from the Orient Bank, 
these lines will be forthwith electrified and extended. The 
cost of acquisition and new construction is put at 36 million 
francs. The trust will also acquire, as soon as it 1s built, 
the Constantinople electric works, for which the Belg- 
Hungarian members have the concession, at a price of 18 
million francs, and will carry out the works of the Con- 
stantinople underground railway for which the German 
banking group has the concession, at a cost of 36 million 
francs. For this last a new company will be formed by the 
trust with half the capital in shares and half in debentures. 


INSPECTORS OF MINES. 


It is officially announced by the Home Office that a 
revised scheme of examination for Inspectors of Mines is 
now in force. The revised subjects comprise: (1) English ; 
(2) Elementary Mathematics ; (3) Elementary Geology ; 
(4) Coal Mining ; (5) Ore and Stone Mining y (6) Electricity 
in Mines; (7) Law Relating to Mines and Quarries; (8) 
Oral Examination ; (9) Chemistry ; (10) Physics. The last 
two mentioned subjects are optional. For these appoint- 
ments, which are filled after a competitive examination, . 
limited to those nominated by the Home Secretary, candi- 
dates must hold a first-class certificate under the Coal Mines 
Regulation Act, and must, within five years previous to 
application, have been emploved for two years as manager 
or under-manager of a coal nine, or in some other respon- 
sible capacity requiring regular attendance underground in 
a coal mine. Practical knowledge and experience of metal- 
liferous mining and quarrving will also be taken into con- 
sideration. Candidates must be between 23 and 25 years of 
age at the time of the examination. An examination to fill 
several vacancies will be held at the beginning of 1912, but 
applications for nominations made on the prescribed form, 
procurable from the Private Secretary, Home Office, must 
be sent in before October-15. 
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ELECTRO-MEDICAL APPARATUS. 
A Visit to the London Medical Exhibition. 


The seventh annual London Medical Exhibition organised 
by the ‘ British and Colonial Chemist," which opened 
at the Royal Horticultural Hall, Westminster, on Monday, 
and closes to-day, has been remarkable for the prominence 
given to electrical and radio-active materials. 

The Medical Supply Association (228, Gray's Inn-road, 
W.C.), have on view a very complete range of medical 
hatteries, vibrators and X-rav appliances. Specially note- 
worthy is the improved “ Ideal " outfit, which is now made 
with a single valve instead of two, and a spintermeter 
which ean be adjusted while in use. The modified form, 
known as the " Practitioner's Outfit.” is an installation 
for normal intensitv only, and suitable for normal radio- 
graphv, radiotherapy, fluoroscopy and high frequency 
treatment. It comprises a Gaifte- Rochefort transformer, 
switchboard and rheostat mounted on marble, Greville- 
Gaiffe gas interrupter, spintermeter, milli-aniperemeter, 
all fitted on a cabinet of solid oak with a cupboard for 
storing X-ray tubes and accessories. These accessories 
include, for ordinary work, a pair of anti-lever rheophores, 
X-ray tube (Greville’s “ Therap”) for X-rav treatment ; 
X-rav tube for normal photography and fluoroscopy, 
fitted with vacuum regulator; X-ray tube for passing 
heavy currents 200 millimetres diameter, with vacuum 
regulator ; collapsible fluoroscope X-ray screen; a pair 
of “ Grevillite ” gloves ; valve tube and oscillograph tube ; 
for special X-ray therapy, a Belot X-rav tube shield, 
time piece with alarm, and Benoist radiochronometer ; 
for X-ray photography : a couch, set of radiographic 
stencils, a Benoist radiochronometer, and protective apron, 
gloves and spectacles. The rheophores are covered with 
pure rubber to prevent leakage, the terminals being 
designed to use with binding terminals, having a strong 
pin and also a short length of chain and hook, whereby 
they can he quickly hooked to the X-ray tube. The gas 
interrupter for intensive work will pass from the smallest 
amperage to 40 amperes at a pressure of 220 volts. It 
can be used alternatively for single or multiple contact 
and the dielectric is gas, it has an adjustable speed, the 
break can be placed anywhere, it is proof against short- 
circuit, and the break can be run independently of anv 
current passing through the primary winding. For ordinary 
intensity work a mercury jet break with gas dielectric, 
requiring no cleaning, is used. The switchhoaid is fitted with 
aniperemeter, main switch, fuses, pilot lamp, regulating 
rheostat to control the speed of the motor, a regulating 
switch to control the current passing through the induction 
coil. It will be seen that this outfit is verv complete, and 
well designed for easy and safe manipulation in institutions 
and private surgeries. 

Messrs. Mayer & Meltzer (7), Great Portland-street, 
W.), show a variety of vibrators, including one for treatment 
of constipation. The “ Emandem " portable surgical 
examination lamps are also shown in numerous forms. 
The Hill-Herschell improved gastroscope includes an 
orsophago-gastroscope (attached toa Bruening hand lamp), 
which is passed into the stomach, and a periscope which 
is passed through the a@sophagoscope, the stomach being 
examined by indirect vision. 

The Sanitas Electrical Company, Ltd. (61, New Caven- 
dish-street, W.), have a very compact “Sanax” X-ray 
outfit, consisting of 12 in. intensified spark coil fitted with 
adjustable discharging rods, motor mercury interrupter 
on hanging bracket, marble switehbeard fitted with 
current reverser, pilot lamp, crank regulator for primary 
switch and rheostat for motor or interrupter, switch for 
spark coil and ammeter for primary current. There is also 
a milli-amperemeter for measwing the current passing 
through the X-ray tube, an adjustable spark gap and an 
automatic alarm clock. Behind the coil is a protecting 
wall fitted with a lead-glass window. This is intended 
for institutions. For the general practitioner the apparatus 
put forward is an earth-free ‘ Multostat " outfit. With 
this * Multostat " the following treatments can be carried 
out: Electrolysis and ionic medication by galvanisation ; 
sinusoidal-faradisation ; galvano-sinusoidal faradisation ; 
four-cell bath treatment; full and local hydro-electric 
baths; cautery; light (or phototherapy); — surgical 


operations (burning, trephining, etc.); and vibratory 
massage. Intermittent continuous current can be obtained 
by means of the Leduc interrupter. The apparatus, which 
is made for both continuous and alternating currents, 
can be worked from an accumulator or the lighting circuit. 
We also noted a galvanic switchboard with a D'Arsonval 
dead-heat moving-coil for 10nic medication and galvanic 
treatment, a ** Foss " hot-air electric douche, and a ** Sano ”’ 
vibrator for most forms of massage. 

The Cavendish Electiical. Company, Ltd. (120, Great 
Portland-street, W.), have a verv complete and excellent 
display, including ionic medication apparatus, batteries 
for electrolysis, light baths, hot air apparatus, thermo 
heating pads, thermo penetration apparatus or diatherapv, 
vibratory apparatus and X-ray and high frequency outfits. 
A combination, known as the “ Universal ” machine, 
comprises necessary appliances for preducing galvanic 
current for ionic medication, electrolysis, ete., sinvsoidal 
electricity, galvano sinusoidal electricity; currents for 
cautery, for surgical lamps and cystoscopes, and a motor 
for driving surgical drills, burrs, etc.; pneumo-massage 
pump for treating tympanic membrane of the ear, vibratory 
apparatus, centrifuges, etc. It is very compact and can 
be worked from an ordinary lamp-holder. In the X-ray 
and high frequency apparatus this firm use a combination 
of the spark coil and mercury interrupter. 

As regards radio-active materials, there are two firms 
making important displays. Messrs. Charles Zimmermann & 
s (9 and 10, St. Mary-at-Hill. E.C.), have a speciality. 

" RadiumEmanatorium " for inhalation. The apparatus 
eines electric motor, oxvgen cylinder and cooling tower. 
The firm also show radio-active wafers, respectiv vely for 
drinking and bathing purposes. 

Radium, Ltd. (4, " Albert- -square, Manchester), show an 
ingenious apparatus for rendering water radio-active. 
It is made in two sizes, small, for drinking water only, 
and a larger one for both drinking and bathing water. 
Another apparatus is for the inhalation of radium emana- 
tions, with or without oxvgen. Very interesting features 
of the display are the radio-active earths, which are from 
60 to 100 times as active as ordinary natural fango. 

Messrs. F. Davidson & Company, manufacturers. of 
opthalmic appliances (29, Great Portland-street, W.), show 
a fine electrical table. It is a self-contained apparatus, 
primarily intended for use where the electric current is 
not available. This " Davon " electric table generates its 
own current, and is a form useful for general electrolvsation, 
high frequency, cautery, light, hot air, vibratory massage, 
and in fact practic ally all medical and surgical work 
except X-ray practice. 

It will be seen that this little Exhibition has a section 
which forms quite an important addendum to the hig general 
display now being made at Olympia. 


* 


HOPE'S *BI-METAL" FUSE WIRE. 


In the event of any misunderstanding having arisen, 
we are asked to point out that this new "fuse wire is Mr. 
Vernon Hope's invention, and the patent is owned bv 
Messrs. Parmiter, Hope & Sugden, of Hulme Electrical 
Works, Manchester. The fuse wire is manufactured by 
Simplex Conduits, Ltd., and sold by them, under license, at 
the same price as the patentes, 


Some of the non-technical newspapers having described 
the Bruston patent automatic electric lighting installation 
shown at Olympia as “ an electrical storage apparatus,” 
Messrs. R. A. Lister & Company, of 47, Victoria-street, 
Westminster, the manufacturers of the apparatus, write to 
point out that the “ Bruston " is “ not an electrical storage 
apparatus, as the particular function of this plant is to 
dispense with storage, and to operate the engine and 
dynamo, which delivers current direct to the lamps, merely 
by turning on any of the ordinary switches controlling 
brackets, pendants, electroliers, fans, or any other current 
consuming device in the house or elsewhere. The mere act 
of doing this starts the plant, and lights the lamps at the 
same time, and it has never been done before in the history 
of electric lighting.” 
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VOLT-HOUR METERS. 


A new volt-hour meter which it is believed will commend 
itsclf for use in various directions, but particularly in con- 
nection with tramway undertakings, has been suggested 
recently by Messrs. R. G. Cunliffe and J. G. Cunliffe, of the 
Manchester Corporation Tramways, and developed by the 
British Westinghouse Electric and Manufacturing Company, 
Ltd. 

This meter is that referred to in a paper on tramcar 
meters, read bv the Messrs. Cunliffe on September 28 before 
the Municipal Tramways Association in Glasgow. 

The new meter is in principle a direct current motor in 
its simplest form, having a moving armature of a special 
and simple design. The meter is designed so that the 
speed of the armature is proportional to the voltage, and 
is arranged to read in volt-hours; thus at the end of one 
hour the average voltage of the circuit during that hour 
is indicated directly on the dial. 

The meter can be calibrated so as to record with a high 
degree of accuracy, and as subsequent checking and re- 
calibration 1s a simple matter requiring little skill and no 
special apparatus, this accuracy can be easily maintained. 

The importance to tramway managers and engineers of 
keeping a constant check on the average voltage at various 
points on their systems, during both normal working and 
under special service conditions, will undoubtedly be fully 
realized. 


Where the voltage becomes too low, through long feeders, | 


long trolley lines, or heavy loading, serious losses are in- 
curred. These include loss of energy in transmission, loss 
in the car equipment, through inefficient working conse- 
quent on low voltage, and undue heating in fecders and 
trolley wires. Not only so, but low voltage means reduced 
speed, and that to keep to schedule time a driver may be 
compelled to use energy in driving where otherwise with 
higher voltage he would be able to coast. 

Another direction where a knowledge of the average 
voltage on a circuit is essential, exists in connection with 
systems using ampere-hour meters on cars. 

Conclusions drawn from readings taken in amperes only 
may be wrong and seriously misleading, and therefore the 
average voltage during tle period of registration should 
be known, and the readings in ampere hours corrected to 
represent the actual energy expendcd. l 

Up to the present time instruments recording with a 
pen upon a paper chart have been used in efforts to deter- 
mine average voltages. 

Under all conditions, however, the value of results so 
obtained is impaired by the error resulting from friction 
between the pen and the paper, and when meters of this 
type are used on tramcars, a further and more serious 
error is introduced by the effect of frequent stopping and 
starting and of vibration and jolting upon the pen. 
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The new meter has neither pen nor paper, and therefore 
is free from the drawbacks indicated. It can be used in 


a stationary position or upon a car. It has the advantage 


of recording directly upon a dial and being exceedingly 
simple in construction, it can be had at a comparatively 
low cost. 


TELEPHONE NOTES. 


As a result of the experience of the telephone exchanges 
in Copenhagen, Mr. F. Johannsen, director of the Telephone 
Company of that city, has formulated the following in- 
teresting conclusions, which he considers applicable to all 
large towns. In future fresh subscribers will be mainly 
small users of the telephone, so that the contrast in number 
between large and small users will continue to increase. 
Small users prefer a small fixed charge with a comparatively 
high charge for conversation, while users prefer the reverse. 
These two distinct preferences can be accommodated by 
having different installations for the two classes of customer. 
It is not difficult to divide the customers according to the 
amount of use they make of the svstem and avoid having a 
uniform charge per conversation. A completely automatic 
system will never permit of the lower conversation rate 
demanded by the present-day development of public 
telephony. 
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An enquiry addressed by the chief merchants of Berlin 
to the German Secretary of State as to the prospects of 
direct telephonie communication with Great Britain has 


' been replied to in terms which are essentially as follows : 


The installation of a direct telephone cable between England 
and Germany would at present be very difficult. Long dis- 
tance telephony is not yet sufficiently perfected in cases 
where a submarine cable must be used. The proposed cable 
would be 280 miles long. Such a cable is at present out of 
the question. The best prospects lie in communication via 
Belgium by the 55 mile cable now in contemplation. 


Sooner or later direct cable communication between 
Germanv and her colonies will be an established fact. It 
will consist of a combination of cables and wireless instal- 
lations. The great wireless stations already existing at 
Muanza and Bukoba will shortlv be reinforced by one at 
Tabora. The central station is Muanza on the south bank 
of the Victoria Nvanza. The Tabora station will have a 
radius of 2,500 miles, and will initiate communication with 
the Cameroons. So far German East Africa has been 
largely dependent on the English line between Zanzibar and 
Cape Town or Aden, and the station at Tabora will change 
all that and make our communication with our colonies 
independent of foreign assistance. 
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* ELECTRIC LIGHT FOR EVERYBODY." 


Electrical con- 
tractors and central 
station engineers 
wil find much to 
interest them in a 
booklet which has 
just been issued by 
the British Thomson- 
Houston Company, 
Ltd., under the 
title ““ Mazda means 
Electric light for 
everybody.” It is 
written in a breezy 
and interesting style 


“Just One-fifth of what the First Lamp and is cleverly illus- 


Required " trated. A man whose 


knowledge of electricity begins and ends at the pressing 
of a switch will find this booklet most interesting and 
entertaining. Here is an extract : 


When you 
apply to 
your Elect- 
ric Supply 

nder- 
taking for 
Service you 
are buying 
light; but 
when the 
quarterly 
bill comes 
in you find 
that you 
are paying 
"at bs "34 ** You Find You Are Paying for Electricity" 
That simple fact has caused more misunderstandings and 
more trouble than anything else in the electrical business. Yet 
that same simple fact explains why the price of electric light 
has been constantly decreasing, while the price of almost 
every other necessity of light has been constantly increasing. 
Understand, we do not say that the cost of electricity has 
been reduced-—but the cost of clectric light, and this is the 
way of it. 


Then follows a very lucid account of the way by which 
electric light has been made cheaper and less costly than 
gas. The booklet goes on skilfully to give a little history 
of lighting progress. We read that 


It took 
the elect- 
rica] in- 
dustry 26 
of its 28 
years to 
impro ve 
the incan- 
descent 
lamp 50 
per cent., 
that is, 
to re- 
duce the 
amount 
candle-power of 


“The Mazda Lamp gives you im effect forty 

ounces to a bound." 

of eleciricity necessary to 

light by one-half—yet during this time huge sums were 
Annuaily poured into the industry by investors. 


give a 


To-day with the Mazda lamp, 16 candle-power of light 
can be secured from 20 traits of current—just onc-jijth of 
what the first electric lamps requircd. 


Every improvement in lamps has meant cheaper light, 
though the price of electricity may have remained the 
same. 

It is as though you insisted upon the butcher giving you 
meat at a less price per pound and he offered you instead, 
more ounces to the pound. 

The Mazda lamp gives you, in effect, 40 ounces to a 
pound. You may pay the same amount for every unit of 
electricity, but you get about three times as much light as 
you received with the older incandescent lamps. 

And better light ! 


Every page of the booklet contains a sketch illustrating 
the points as they are made. The qualitv of the illustra- 
tions will be seen from the samples we show. Copies of the 
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booklet will be sent by the Publicity Department, British 
Thomson-Houston Company, Ltd., 83, Cannon-street, E.C., 
to anyone on application. There is a space on the attractive 
cover wherein the contractors name and address can be | 
overprinted and the B.T.H. Company inform us that 
already they have supplied many thousand copies to their 
contractor friends. 


Correspondence. 


All communications intended for the Editor should be addressed 
‘(THs EDITOR, 149, Fleet Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


THERMAL STORAGE AND GAS FICTIONS. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—My attention has been drawn to a criticism in the 
current issue of the “ Journal of Gas Lighting, Water 
Supply, Etc." of your recent article on my “ hotbox." 

The writer of the criticism professes not to understand 
that a system of thermal storage should reduce the cost of 
electricity to the consumer, and he takes refuge behind 
the favourite platitude of the gas interests, viz., “ that 
the thermal value of six cubic feet of coal gas is equal to 
that of a whole unit of electricity." NE 

For many vears I really believed that there was some 
practical truth in this contention, because there was a 
small index on my gas meter with the inscription under- 
neath, “ - feet per revolution." Actual tests. however, 
showed that the inscription should have read “ 5 feet per 
revolution," and it always seems to me that this decimal 
point is calculated to greatly deceive the public as to the 
actual rate at which they are using gas. 

Having laid bare this little attempt at deception, will 
some of your readers kindly make the following experiment : 

Take one of my four-pint. “ Quartzalite ™ kettles and 
fill it with four pints of water, and note tlie temperature. 
Then switch on the current. and note how long it takes to 
hoil the water, and calculate the electrical energy used in 
the operation. 

Next fill the same kettle with four pints of cold water 
at the same temperature, and place the kettle on a gas 
ring, adjusting the gas ring so that the water will take the 
same time to boil bv gas as in the first test, so that the 
radiation losses may be tlie same in each case. 

This adjustment of the gas ring will necessitate a little 
experimenting, and it will then be found that electrical 
energy at 4d. per unit is slightly cheaper than gas at 2s. 6d. 
per 1,000 cubic fect for boiling water. 

It is absolute nonsense for the gas people to state that 
the thermal value of six cubic feet of coal gas is equal in 
practice to a whole unit of electricity, and experiments 
carried out with every possible care under practical con- 
ditions have proved to me conclusively that there are 
many electric ovens now on the market in which cooking 
can be effected much more satisfactorily and more cheaply 
with electricity at ld. per unit than with gas at 2s. 10d. 
per 1,000 cubic feet. 

Of course, it must be remembered that I am speaking 
of practical results, and not results obtained under labora- 
tory conditions. 

That thermal storage must reduce the cost of electricity 
to the consumer is an obvious truism that will not be 
questioned by anyone outside the columns of a gas journal. 


Yours, etc., 


C. Orme BASTIAN. 
91-93, Palmerston House, 


London, E.C. 


P.S.—The gas people will say that the inscription 
“5 feet per revolution " has reference to the spindle of 
the meter, but nevertheless 1t. is-most misleading. 
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UNITED KINGDOM. 


Lighting, Power,“ Telegraph, Telephone, and General 
Business Notes. 


BawuProN.—At a public meeting, convencd with a view 
to starting an electricity undertaking in Rampton by a 
local company, Mr. C. H. Steele, on behalf of the consulting 
engineers, Messrs. J. & W. Purvis, of Exeter, London, and 
Edinburgh, explained that the idea was to raise £1,700 in 
£l shares. Bampton had no gas company, and it was bc- 
lieved the electric undertaking would be remunerative. The 
meeting approved the scheme, and elected the Rev. W. 
, Riekard; Messrs. S. W. Moore, W. Blamev, J. E. Coren, G. 
Davey, R. Vicary, W. F. Siddalls, W. T. Stone, and J. 
Penwarden as a committee to formulate a scheme to be 
submitted to a meeting of possible shareholders. 


Batu.— At a meeting of the Town Council. Mr. H. T. 
Hatt, in moving the minutes of the Electric Lighting Com- 
‘mittee, said they had estimated for a loss on the year of 
£2,000, but. it had only proved to be half that amount. They 
had made a gross profit of £9,708 and had handed to the 
sinking fund the sum of £5,261. The previous yearthere 
was a loss of over £1,400, so they were showing distinct 
improvement, and whereas last year the revenue from 
lighting decreased by £431, this had been entirely wiped out 
by the increase of current for power, the net increase for 
the year being £574. This position was due to a large extent 
to the action of the metallic filament lamps, and he could 
assure the Chairman of the Finance Committee that this 
was the right corner which they had turned. They had 
made a larger number of lamp connections this year than 
in any previous vear, and thev had an increase for power, 
heat, and light, of no less than 11,121 eight candle-power 
lamps, and for light alone 5,777 eight candle-power lamps. 
Mr. E. B. Titley pointed out that there was a gross profit of 
nearly £10,000, and out of that not only had £4,261 to be 
paid to what was practically a reduction of capital, but they 
had also to pay £5,000 in interest. They were doing what a 
private company could not do—wiping out bv instalments 
their capital. It was because of this that their business 
alwavs appeared at a disadvantage to the public. The 
minutes were adopted. 


Bannow-IN-FUuRNEss.—ÀAt the monthly meeting of the 
Barrow Corporation held on the 2nd inst., it was decided, 
:on the recommendation of the Highways and Lighting 
Committee, to replace existing gas lighting in Abbey-road 
(from the Central Station to the Furness Abbey tram 
terminus) and also in Roose-road (from Salthouse Bridge 
to the tram terminus) by electric lighting. ! The electric 
lighting is to be by means of metallic filament lamps 
suspended from span-wires fixed between the tram poles 
on either side of the road. The total length’ of road over 
which gas hghting is to be displaced is over two miles, 
and the number of electric lamps to be erected, 162. This 
decision has been arrived at, as a result of a‘ prolonged 
test between the two illuminants, in which the superiority 
of the electric lighting along the roads planted on both 
sides with trees, has been very marked. i Extensions of 
mains at an estimated cost of about £900 are being carried 
out, in connection with the supply of power to Messrs. 
Burt, Boulton & Havwood's Sawmills at Devonshire Dock, 
where motors aggregating about 165 h.p. are being installed. 


BarrERSEA.—Àn explosion and fire at St. John's Hill 
practically wrecked a nine-roomed house and caused grave 
injuries to five persons. There was no “ fused wire” 
imported into this calamity, it being proved to have been 
due to an escape of gas. 


BEeRMONDSEY.—The London County Council has issued 
a protest against the proposal of the Bermondsey Council to 
extend the area of its service into a district where there are 
already two private electric supply companies. The Ber- 
mondsey Council, seeking to extend its plant. has given out 
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| the contract, although the London County Council is 


declining to sanction the loan for the purpose. The County 
Council is asking for certain information as to the under- 
taking, but the Borough Council declares that the London 
County Council is not entitled to this information. The 
London County Council replied that no hability for expendi- 
ture which is to be made the subject of a loan should be 
incurred until the loan sanction is obtained. Upon this the 
committee of the Borough Council wrote: “ We have ro 
alternative, in. view of the habilitv having been incurred, 
but to recommend the amount for payment. and in doing so 
beg to warn the Council that should the County Council 
refuse their sanction to the loan (of £18,563), and an appea! 
to the Local Government Board fail, any liability incurred 
by the Council in the matter will have to be met out of the 
general fund. probably involving a heavy increase of the 
rates." 

CLEADON.— The County of Durham Electrical. Power 
Distribution Company, Ltd., have built an Electric Villa 
here on the Whitburn-road. The rooms are heated bv 
electric convectors, and illuminated throughout bv fixed 
and movable electric lights, the former being equipped with 
the latest devices in two-wav switches. Thus the light at 
the top of the staircase can be switched on at the bottom 
and switched off at the top before going into the bedroc m. 
Reading in bed is encouraged bv the fact that vou can turn 
off all the lights after vou have got into bed. Then if vcu 
wake up in the night and want to know the time vcu touch 
a switch and the elcck cn the mantelpiece is illuminated and 
throws a reflection on the white ceiling, Where vcu can see 
the tine. The shaving glass has a light in it to be turned 
on at will and the smoker can have his cigars lighted hy a 
patent lighter. There is an electric vacuum cleaner, and 
every variety of ** Tricity " appliances for electric roasting, 
grilling, boiling, stewing, and toasting. Since the opening 
of the Electric Villa, a week or two ago, the residents of 
Boldon, Cleadon, and the district have been so struck bv 
the idea and have given so many orders, that the company 
will find it necessary to have a power station built at 
Cleadon to meet the requirements of the additional con- 
sumers of their current. 


DUNFERMLINE.—At a meeting of the Association of 
Mining Electrical Engineers, East of Scotland Branch, Mr. 
C. A. Carlow, of the Fife Coal Coinpanv, presiding, the sug- 
gestion was made to hold district meetings in Alloa, Cowden- 
beath, and Wemyss with the view to extending the useful- 
ness of the Association, and incidentally to increase the 
number of members. Mr. Charles L. Robinson, H.M. 


Inspector of Mines, was elected a member of Council. 


EcuAM.—The new electrical power station at Egham for 
the Egham and Staines Electricity Supply Company, the 
foundation stone of which was laid on Saturdav by the 
Lord Mavor of London. Sir T. Vezey Strong. will embody 
some noteworthy new departures. The power station which 
is to he completed by Christmas will be the first of its kind 
in this country designed for the exclusive use of Diesel oil 
engines, utilising crude oil. Five miles of mains are to be 
laid in order to link up the generating station with kiosks 
containing transformers converting the current from its 
original high tension to the low tension suitable for domestic 
use. The Board of Trade having sanctioned the alternative 
use of metal-sheathed conductors above ground, in the event 
of a demand for electricitv distant from the existing main, 
where the extension of the main and the disturbance of the 
road and footpath is not justified, overhead cables may be 
carried. Another novel departure sanctioned by the Board 
of Trade is the use for internal wiring of the “ single wire " 
system, i.e., a single cable of neat appearance containing 
two concentric conductors, with the outer conductor earthed. 
Thus, a considerable reduction in the cost of house-wiring 
is promised. Special two-rate meters are to be available, 
whereby current used in the davtime may be obtained at a 
much lower price than that used in the evening. The Lord 
Mavor, in performing the foundation stone ceremony, said 


that the undertaking was one which, in his judgment, 
should certainly be run at the expense of the individual 
and not at the expense of the rates, at any rate in its earlier 
and experimental stages. “ If," said the Lord Mayor, “ an 
electrical undertaking is run out of the rates, the ratepayers 
are met with this difficulty, that if for various reasons they 
do not wish to become customers and help to swell the 
profits, they may be called upon to bear the loss entailed by 
running the institution with a lack of work. I believe that 
in an enterprise of this character the most efficient results 
are obtained and the largest economies effected when it is 
conducted by men of experience and controlled by individuals 
who are prepared to take large financial risks. This under- 
taking provides an interesting object-lesson in public affairs. 
If it were an ordinary commercial venture I should not be 
here. It is the outcome of a feeling of local patriotism in 
which a small party of local genetlmen are prepared to take 
the risk of supplying what is necessary for public utility. 
I hope that the enterprise will conduce to the good of tlie 
inhabitants of the district, and if in realising this the pro- 
moters are able to make 5% for themselves I cannot see 
that anyone has a right to complain." 


ELLESMERE Port.—At a meeting of the Council it was 
unanimouslv decided that the necessary steps be taken for 
making application to the Board of Trade for a Provisional 
Order authorising the supplv of electricity for lighting 
power, and all other publie and private purposes, and that 
a committee be formed to select a site for the necessary 
generating station, etc. 


Ersow.—The Urban District Council, which has heen 
considering the purchase of a Diesel engine in connection 
with its electricity scheme, formally agreed that an expert 
electrical engineer to be nominated by the President of the 
Institution of Electrical Engineers, be appointed to advise 
as to the installation of a Diesel engine, or any other more 
suitable engine, and report at a fee not to exceed £25. 


Grascow.—The new Austrian liner Kaiser Franz Josef I., 
which has just been launched at Trieste, is being equipped 
bv Messrs. W. C. Martin & Company. of Glasgow, with an 
extensive installation of electric hyht and power. About 
2.000 electric lights will be installed throughout the ship. 
Cluster fittings of large capacity will be employed for 
lighting the hatchways, holds, and stokehold, while six 
powerful arc lamps will illuminate the gangways and decks. 
The ship's navigating lamps will also be fitted with electric 
light on the latest and most approved system, as required 
by the Board of Trade, and, in conjunction with these, the 
firm's duplex automatic masthead and side-light indicator 
will be fitted in the chart-room. The vessel will be ventilated 
by 16 large electrically-driven thermo-tanks, supplying hot 
or cold air by means of trunking to the various compart- 
ments. In addition, six large electrically-driven sirocco fans 
will be used to ventilate the stokeholds, while over 100 fans 
of various sizes will be used for ventilating the public- 
rooms, passengers’ and officers’ accommodation, hospitals, 
ete, Electricity will be employed for operating provision 
hoists, engineer's lathe, potato peelers, dough mixers, dish 
washers, sounding machine, and other appliances of a 
similar nature. The physical culture apparatus in the 
gymnasium will also be electrically driven. To provide the 
current, three turbo-generators, of 145 kw. capacity will be 
installed, their total combined output being equivalent to 
nearly 8,000 lights of 16 c.p. To distribute the electricity 
to the various circuits, a switchboard will be erected in the 
 engine-rooin, by which power will be conveyed to auxiliary 
switchboards placed at various points in the ship. From 
these the current will be distributed to the various circuits, 
to be utilised as required. The installation will be the 
largest outfit of electric light and power ever fitted on any 
steamer built on the Mediterranean. 


Honiron.—At a special meeting of the Town Council, 
the Council's seal was affixed to the agreement (details of 
which have already been given in these columns) with Mr. 
Purvis, of Exeter, for the installation of electric lighting in 
the borough, and the work is to be begun immediately. 


.. Kirsvru.—At a meeting of the Council it was announced 
that Mr. George Balfour, M.LE.E., proposed to apply to 
the Board of Trade, on or before December 31 next, for a 
Provisional Order under the Electric Lighting Acts, to 
authorise the production, supplv, and distribution of elec- 
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tricity for lighting purposes within an area of supply 
including the parish of Kilsyth, and embracing also the 
burgh. There was a considerable conflict of opinion as to 
whether the Council should or should not oppose the appli- 
cation. Mr. T. Wilson, speaking as a consumer, said elec- 
tricity would allow a great saving in driving power in a shop 
like Wilson & Garden's, where at present they had to keep 
the whole of the machinery going when only one machine 
was needed. In most of the places in Glasgow they put a 
small motor on to each machine, so that they could work a 
single machine and let the rest of the machinery stand when 
it was not needed. He for one would be in favour of an 
electric supply company coming into Kilsyth. The matter 
was eventually referred to à special committee. 

OLDHAM.—The annual report of Mr. 8. Wilmott Newing- 
ton, Borough Electrical Engineer, shows that the gross 
revenue of the electric lighting undertaking for the year was 
£49.445, and the gross expenditure £22,208, leaving a 
balance to be carried to net revenue account of £20,237. 
Interest charges, sinking fund, etc., absorbed £18,936, 
leaving a net profit of £1,300. The number of units sold was 
1,991,070 (exclusive of traction), an increase of 181,271, or 
71-0594 over the previous year. The number of units sold for 
traction was 3,757,901, a decrease of 102,631, or 2:659, 
The number of lamps equivalent to 8 c.p. connected was 
184,362, an increase of 20,002, or 12-17%. During the vear 
the supply mains were extended a distance of 5.313 yards, 
making the total length of mains 53,196 yards. The scale of 
charges per unit varies from a maximum rate of 4d. up to 
1,000 units per quarter and 31d. for 2,000 units or under to 
9d. for the fifth 1,000 and 11d. per unit for all in excess of 
5,000 units per quarter. Works costs were 0-684d. per unit, 
and total costs 0-920d. per unit. an increase over the pre- 
vious vear of 0-012d. ! 

PETERBOROUGH.—It has been decided by the Council to 
extend the mains a distance of 650 vards to reach the 
Westwood Park district, in which, in addition to supplying 
private consumers, the existing street lamps will be con- 
verted from gas to electricity. 


Rerrorp.—The Town Council has appointed a com- 
mittee, consisting of the Mayor (Mr. T. H. Denman), 
Alderman Thornton, and Councillors Moss, Loseby ard 
Haigh, to consider and report as to the advisability or other- 
wise of obtaining a supply of electricity within the borough. 
The Corporation obtained a Provisional Order in 1899, but 
the Board of Trade revoked the Order, as nothing was done 
under it. 


STOKE-ON-TRENT.—Mr. Leese, chairman of the Elec- 
tricity Committee of the County Borough, announced at a 
meeting of the Council that all the contracts in connection 
with the Corporation’s electricity scheme have now been 
accepted. He added that although the estimated cost of 
the scheme was £60,000 (and some people had predicted 
that the expenditure would be nearer £100,000), the total 
amount of the accepted tenders did not exceed £55,000. 
This is made up as follows :—Turbo generators, Jas. 
Howden & Company, Ltd., £8,905; rotary converters, 
British Westinghouse Company, Ltd., £3,800; motor con- 
verters, Bruce Peebles & Company, Ltd., £2,250: motor 
generators, Siemens Brothers, Ltd., £2,385; mains and 
cables, Callender's Cable & Construction Company, Ltd., 
£13.093 10s. 10d. ; switchgear, British Westinghouse Com- 
pany, Ltd., £6,651 ; boilers, The Stirling Boiler Company, 
Ltd., £5,040 ; cooling towers, The Davenport Engine Com- 
pany, Ltd., £1,053 ; Land, Parks and Cemeteries Com- 
mittee, £750; Burslem buildings, Grants, Ltd., Burslem, 
£615; new power house buildings, Grants, Ltd., Burslem, 
£5.145 ; Stoke buildings, J. Meiklejohn, Stoke, £925; 
steam pipes, ete., Aston & Company, Derby, £1,128 12s. ; 
coal bunkers, ete., New Conveyor Company, Ltd., £1,426 ; 
steam feed pump, G. & J. Weir, Ltd., £113; secondary, 
batterv, D.P. Battery Company, £91; transformers, 
British Westinghouse Company, Ltd., £364; motor 
generator (D.C.), Bruce Peebles & Company, Ltd., £225 ; 
15-ton crane, Herbert, Morris & Bastert, Ltd., £229; elec- 
tric feed pump, British Westinghouse Company, Ltd., £180 ; 
total of accepted tenders, £54,969 7s. 10d. The surplus of 
£5,000 odd will be kept in hand in view of contingencies. 

TowxnunL.—The Fife Electric Power Company have 
introduced into. their generating! station at Townhill a 


- 
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vertical steam turbine engine. This engine is almost a 
duplicate of one formerly installed at the works, and which 
was then the first of its type in Scotland. It has been built 
by the British Thomson-Houston Company, and it is capable 
of developing 2,500 h.p. 


TRACTION NOTES. 


Cuiswick.—The Council is proposing to establish a 
railless tramway system to cover a circular route of about 
24 miles. The cost of construction is estimated at about 
£3,500, and as it is thought that four trollevs would be 
sufficient for a start an additional sum of £800 would be all 
that was required. 


GLoUCcESTER.—Despite an increased car mileage of 3,500 
miles the 32 meters in use on the Corporation electric 
tramways have effected a saving of £114. As the purchase 
of the meters involved an outlay of only £100, they have 
yielded a profit of £14 over and ahove their cost. 

Lonpon.—The London County Council proposes to seek 
Parliamentary powers for the construction of the following 
new tramways at a cost of £226,500 :—Hampstead-road to 
King’s Cross, via Euston- road ; Charles-street to near 
Ludgate-circus, via Farringdon-road and .Farringdon- 


street; Norton Folgate to near Liverpool-street, via 
Bishopsgate ; Tooley-street terminus to near London 
Bridge ; Catford to Southend, via Bromlev-road ; Essex- 


road to Kingsland-road, via Englefield- road and Stamford- 

road ; Wood-lane to Harrow- road, via a new road between 
Wood- lane and Latimer-road. The total length of single 
track of the proposed new lines is about 11 miles. 


TYNESIDE NOTES. 


The Corporation Tramways—Manager’s Annual 
Report—A Year of Progress—The Walker 
Litigation. 

Embellished with a number of excellent photographic 
reproductions, the annual report of Mr. Ernest Hatton, 
the engineer and general manager of the Corporation 
Electric Tramways of the City and County of Newcastle- 
on-Tyne, is this year one of especial interest. The figures 
show a very gratifying improvement over those for the 
previous year, when a wave of industrial depression made 
its effects very apparent. on the spending power of the 
travelling public. The gross receipts that year were 
£209,676. In the vear under review they rose to £215,850. 
Working costs in 1909-10 were £115,920, and a reorganiza- 
tion and reduction of the staff had to be carried into effect, 
with the result that the total under this head fell to 
£110,815. Including lighting, the operating costs were 
£113,973, or 52:80 per cent. of the total revenue. and the 
gross profit was £101,877 as compared with £92,081 in the 
previous year, a perc entügo to average capital of 8.60. Of 
the gross profits loans repaid absorbed £27,124 and sinking 
fund £10,569, and after allocating £1,538 in relief of rates, 
£23,702 was carried to reserve and renewals fund as com- 
pared with £15,120 in 1909-10. This fund now stands at 
£98,557. The total capital expenditure to this the ninth 
year of operation is £1,184,644; loans repaid aggregate 
£228,502, and the sinking fund instalments reach £72,687. 

The Corporation’s 186 passenger cars serve a population 
of upwards of 300,000, and the number of passengers 
carried was 45,335,207. The length of single track is 601 
miles, and the number of car miles run was 4,437,639, the 
traffic revenue per car mile working out at ll:15d. The 
average fare per passenger was l'O91d., and the cost per 
passenger was 0°60d. The total number of units used was 
8,481,806, or 1-911 per car mile, the power costs per mile car 
working out at 0°676d., traffic costs at 3:081d., repairs and 
maintenance 1:258d., management, ete., 0'078d., and the 
total operating costs per ear mile, including public arc 
lighting, were 6'164d. Advertisements on the cars, it may 
here be noted, brought in a revenue of £3,388. 

Mr. Hatton observes that the steam and electric plant has 
been efficiently maintained and continues in operation free 
from breakdowns, but as the plant gets older there is a 
tendency towards obsolescence and ample provision, he 
urges, must be made for this. The plant in the pumping 
station continues in satisfactory operation, and they have 
had none of those difficulties during the year that were so 
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prevalent prior to the installation of the two new pumps 
and the new suction pipe. The two batteries which were 
re-plated in 1909 continue to give every satisfaction and 
considerably relieve the steam plant dui "mg their heavy 
peaks caused by the workmen's traffic, some idea of which 
can be obtained from the fact that the peak load during 
the evening for a period of an hour is double the normal 
output of the station at any other time of the day. It will 
thus be seenthat the heavy provision in thew ay of plant which 
has to be made for dealing with the workmen's traffic is a 
considerable item in the costs of operating the station, and 
when it is borns in mind the low fares at which workmen 
are conveyed in this town the margin of profit, if anv, on 
this class of traffic is exceedingly “small. Another point 
worth noting is that as a result of the installation of grease 
eliminating plant to deal with the feed water, the boilers 
are now much freer from injurious deposits than they have 
hitherto been. 

Referring to the litigation with the Newcastle Electric 
Supply Company in regard to the supply of electrical 
energy in the Walker area, Mr. Hatton observes that as 


the effect of the decision of the High Court in favour of the 


Company the Newcastle Corporation had to pay the Com- 
pany at the rate of £2,410 per annum for energy consumed 
in Walker. A Bill was therefore promoted in Parliament 
to have it declared that the right of supplying the tramways 
in Walker was vested in the Corporation. The matter in 
due course came before Parliament, and as a means of 
overcoming the difficulty and avoiding further expense 
in opposition it was ultimately settled by the Company 
accepting the sum of £12,250. Thus the Corporation have 
acquired the right of supplying energy to the tramways in 
Walker in perpetuity. As the Corporation had the necessary 
plant in their power station and had already cables existing 
in the Walker area, the effect of this settlement is that 
instead of being compelled to take power from the Newcastle 
Electric Supply Company for a further period of 32 years 
at the price settled bv arbitration (namely, ‘82d. per unit 
or £2,410 per annum) they are now supplying the Walker 
tramways with power from their own station and the total 
additional cost of so doing is only some £432 a year. 

From the lighter side of the report it may be deduced 
that we Tynesiders are a very forgetful folk. There were 
found in the cars during the year 1,426 umbrellas, 95 
walking sticks, 335 pairs of gloves, 290 purses, 79 articles 
of Jewellery, 40 coats and jackets, 339 bags, 43 baskets, 
91 boxes, 612 parcels, 212 books. 78 keys, 51 furs and 
muffs and upwards of 800 other articles unclassified. Some 
of these articles were claimed, but at the end of the year 
the list property department still found itself in possession 
of 2.344 articles, representing a very considerable value. 

The chairman of the Tramwavs Committee is Councillor 
J. Hodgson Rodgers, and the vice-chairman Councillor 
R. Mavne, J.P., the other members being the Lord Mayor 
(Ald. Sir W. H. Stephenson, J.P., D.L., D.C.L.), Aldermen 
Sir H. W. Newton, J.P., R. H. Holmes. J.P., Sir J. B. Ellis, 
J.P., A. Wilson, J.P., J. Beattie, J.P., 
J. J. Gillespie. J.P., Councillors W. Cail, J.P., C. C. Elliott, 
J. R. Mason, Johnstone Wallis, J.P., W. Bramble, J. W. 
Johnston, S. Easten, J. Stephenson, G. Woolf, T. Matthew- 
son, W. Atkins, J. Lunn, J. Teago, A. M. Sutherland, 
J. Hutchinson, J. H. Brannan, and J. Curry. 


MIDLAND NOTES. 


Electricity in Mines—Some Views by Midland 
Managers. 


The subject of electricity in mines and the necessary 
modifications in management involved by this use of 
power underground, occupied a prominent place in the 
presidential address on Monday last of Mr. J. W. Liddell 
(the head of the Warwickshire, South Staffordshire and 
Worcestershire Branch of the National Association of 
Colliery Managers), at a meeting held at the Imperial Hotel, 
Birmingham. 

The utility of electricity was fully recognised by Mr. 
Liddell, who said that electricity, in some respects, was 
very handy, and for that reason it had been extensively 
introduced in many phases of mining apparatus. Evidently 
it was an adaptable agency. It was very fortunate that 
a great improvement had takem placeoin the manufacture 
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of electric apparatus and cables and also a great improve- 
ment effected in the conditions governing the use of such 
apparatus. Instead of tin-tacking resistances to a couple 
of props, they had the rheostats properly enclosed ; and 
instead of the open type of switches, with interested 
spectators noting whether an arc would flash a foot or 
half a yard, consequent upon the breaking of an electric 
circuit, they had ironclad, fool-proof switches. It was 
obvious that such improvements in the manufacture of 
electrical apparatus have been brought about by the 
experience such apparatus has received in the subterranean 
obscurity of underground roadways. Manufacturers had 
realized that they must construct their apparatus to meet 
the rough wear and tear of underground mining work, if 
they wished their apparatus to be commercially efficient 
and economical in operation. Mr. W. G. Phillips, a well- 
known Midland colliery manager and ex-president of the 
Association, who took part in the discussion, went so far 
as to say that the introduction of electricity woüld have 
sufficed, of itself, to necessitate legislative interference. ' He 
remarked that although the power was so adaptable in 
transmission, and so useful an agent for many purposes, 
the number of catastrophes emphasized the necessity for 
the very greatest care to be taken in its application : and 
he thought, in particular, that wherever safety lamps were 
exclusively used on account of the state of the atmosphere, 
it was exceedingly dangerous that electricity should be 
exposed. In other words, it should never be introduced 
openly where a naked light was unsafe. While he was 
frequently assured by electrical people that machinery was 
absolutely spark-tight, he did not believe it for a moment. 

Mr. D. E. Parry, another ex-president, enumerated many 
points in which electricity was dealt with in the new Mines 
Bill. He considered electricity à very useful service in the 
mine, but also involving very dangerous elements, and he 
related a thriling experience of his own in which, after 
he had introduced a small electrical plant, he found 
the workings full of inflammable gas within six feet of the 
motor, when the latter fused, and, as he expressed it, the 
motor became a ball of fire. Fortunately the gas was got 
away in safety. Mr. Parry expressed himself with con- 
siderable misgiving as to a clause prohibiting the use of 
electricity in atmospheres containing more than half per 
cent. of inflammable gas. He did not know how such a 
small quantitv of gas could be detected, seeing that a 
safety lamp did not give indications until the proportion 
reached 14 per cent. 


AUSTRALIAN NOTES. 


Sydney Electrical Engineer on an Enlightened Policy- 
Profits Secondary to Public Utility—Labour 
Questions—The Audiphone. 


The City Electrical Engineer, Mr. Forbes Mackav, has 
placed before the City Council of Sydney some important 
proposals with regard to the electricity undertaking. It was 
in his view, he said, the desire of the Council that the 
department should be so conducted as to secure two 
results :—(a) That the supply should be as reliable and as 
effective for all purposes as practicable; (b) that the 
undertaking should be self-supporting financially, i.e., that 
there should not be any risk of funds other than the revenue 
of the department being required to meet the charges 
against the department. But there were three policies, anv 
of which might be pursued to a reasonable extent, without 
risk of failing to sccure these results. The first was to sell 
electricity at the lowest possible price for all purposes, to 
extend the mains in all directions, and to push the sale of 
electricity to the uttermost, not with theintention of making 
a profit, but for the purpose of helping the manufacturers 
of the citv and superseding obsolete, dirtv, and unwhole- 
some methods of lighting and production of power. The 
second policy was to sell electricity at the price which would 
bring in the largest net profit, to extend the mains only 
where a remunerative return was certain, and generallv to 
conduct the undertaking as a monev-making concern, pure 
and simple. The third was a combination of the other two. 
It was to aim at making a profit, but to limit that profit to, 
say, a definite percentage of the capital expended, the 
consumers to get the benefit of any surplus in reduced 
charges. Mr. Mackay went on to state that he believed the 
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City Council would make a mistake if any policy, but the 
first he mentioned, were followed. The benefits to the 
inhabitants of the metropolitan area of a cheap and reliable 
supply of electricity would be much greater in value, though 
less impressive on paper, than the few thousands, or tens of 
thousands, of pounds per annum that might be earned as 
profit by selling electricity at the highest price that could 
be got for it. There was nothing that would more certainly 
stimulate the growth of Sydney as a manufacturing and 
business centre than a cheap and reliable supply of elec- 
tricity. It was decided to postpone discussion of the matter 
until the next meeting of the Electric Lighting Committee, 
and meanwhile the Town Clerk was asked to submit a 
report on the policy followed in Great Britain and other 
countries. 

The trouble with the electrical linesmen in Sydney has 
reached a new stage. Replying to the application of the 
Union to extend its award of June, 1910, to the linesmen, 
the Electrica! Trades Board has determined that the award 
shall be varied as follows: “ The minimum rate of pay for 
linesmen shall be 8s. 6d. per day of eight hours, and for arc- 
lamp trimmers 8s. 6d. per day. In the case of arc-lamp 
trimmers broken shift shall be worked if required." The 
Union is very dissatisfied with the award, and a special 
meeting is proposed with a view to authorising the Secretar 
to appeal. It is claimed that the 8s. 6d. a day fixed for 
linesmen is the very lowest wage that had ever been paid 
to men in that class of work, the general run of linesmen 
being paid from 9s. to 10s., while the City Council has been 
paying 10s. ever since the original award of the Electrical 
Trades Board issued on June 15, 1910, though that wage 
was not judicially ordered until its incorporation in the 
award. It is also pointed out that though the Union does 
not claim the same degree of electrical knowledge for lines. 
men as for electrical mechanics, linesmen incur a greater 
risk than anv other class of electrical operators, inasmuch 
as they are continually engaged in working on and among 
live conductors, and already there have been several serious 
accidents and at least one fatality in connection with the 
electric lighting svstem. 

A new instrument for the electrical transmission of sound, 
he invention of Mr. H. E. Bingham, a young Australian 
born engineer, of Pitt-street, Sydney, has been demonstrated 
with perfectly successful results on the steamer “ Ulimaroa.”’ 
The instrument is called the audiphone, and the purposes 
tu which it can be applied are many. In the case under 
notice it affords a certain and effective communication 
between the skipper of the boat and the engine-room, and 
so completely is the sound of the voice carried that not all 
the whirring of the machinery, thie hissing of escaping steam, 
or the thousand and one contributions to the noise of the 
engine-room, can blurr the voice of the master on the 
bridge. It is claimed that the instrument, cannot easily get 
out of order, and that in many respects it is a long wav 
superior to the old stvles of communication. It may be used 
for communicating with stations all over the vessel. 

An old Siemens’ man has just been appointed chief 
engineer to the new Hydro-Elcctric Power & Metallurgical 
Company, Ltd., of Tasmania, namelv, Mr. J. H. Butters, 
B.Sc., A.M.L.E.E., of Svdney. Mr. Butters was a student of 
the Hartley University College, and of the London Univer- 
sity, and graduated in the first class in engineering in each 
year of his course, obtaining the first “ course " prize for 
each. He also obtained a ^ King's" prize as being first in 
England in a Board of Education examination. Mr. Butters 
served as apprentice with Messrs. Thornycroft & Company, 
Ltd., leaving them to join the works of Messrs. Siemens 
Bros., with whom he held the position of engineer in charge 
of the estimating and design department at their Stafford 
works, being later transferred to the head office as central 
station and power engineer. Two years ago he was appionted 
engineer to the firm’s Australasian branch, which position 
he has now resigned to take up his new appointment. 


On Friday, September 29, the staff and workmen of the 
Pontvpridd Urban District Council's Electricity Department 
presented Mr. E. C. Gaccon, charge engineer, with a hand- 
some marble timepiece to celebrate the occasion of lus 
marriage. The presentation was made by Mr. J. E. Teasdel, 
Engineer and Manager. 
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Electrical Contractors Section. 


Contracts Open and Accepted, and Business Prospects. 


AIO"'"EPExOZ3. 
Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 189, Floet Street, London, E.G. 


CONTRACTS. 


(J REHEAT 


WESTERN 


RAILWAY. 


The Directors of this Company are prepared to receive 
Tenders for the supply of the undermentioned Stores :— 


No. 1 Grovp. 
For one vear's supply from December 1, 1911, to Novem- 


ber 30, 1912. 


1.—Bricks. 

2.—Lime, Plaster of Paris, 
and Cement. 

3.—Stone. Artificial 

; Paving. Slates 
Drain Pipes. 

4.—Fire Bricks and Fire Clay. 

5.— Glass— Plate and Sheet. 

6.—Lamp Glasses, | Globes, 
Tubes. &c. 

7 & 8.—Drvsaiteries, Emery, 
Soap, &c. 

9.— Acids, Alkalies, &c. ! 

10. —Oils and Turpentines. 

11. —Colours, Paint, White and 

Red Lead, &c. 

12. — Mineral Oil and Spirit. 

]3.— Brooms and Brushes. 

14.—Incandescent Gas Man- 
tles. 

15.—Rope and Cordage. 

16.— Leather. 

17.—India Rubher Goods. 

18. —Telegraph Instruments. 

]9. — Telegraph Apparatus (In- 
sulators, &c.). 


Stone 
and 


20.—Electrical Wires and 
Cables. 

21.—Telegraph Ironwork and 
Tools. 


22, — Telegraph Drvsalteries. 
23.— Electric Light Carbons. 
25.—Zine, Antimony, Brass, 
Copper Rivets, &c. 
26.—Tin plates. 
27.—' Tin Ware and 
Work. 
28 —Wire—Iron and Steel 
29 —Rivets, Bolts and Nuts 


Lamp 


30 —Fish Plates, Bolts and 
Nuts for Permanent 
Wav. 


3]1.— Nails. Screws, &e. 

32. — Faves Gutter, Stack 
Pipes and Fittings. 

33.— Galvanised Goods. 

34. —Sundries. 

35. — Canvas, Felt, Floor Cloth, 
Mats, &c. 

36. — Carpet, Cloth, Calico, &c. 


No. 2 GRovr. 


For three vears' supply 
November,30, 1914. 


51. — Baskets, Sponge, &c. 
94. — Carriage Trimmings, 
Laces, &c. 
55.—Smallware 
Hair. 
56. — Waste and Cotton Lamp. 
57.— Fencing and Gates. 
58.— Handles, Sprags, &c. 
59.—Sanitary Ware. 
60.—Brasswork, Builders’ and 
General. 
61.—Brasswork for Railway 
Carriages, 


and Horse 


from December 1, 1911, to 


62. — Brasswork Water Fittings. 
63.— Hrasswork, Gas Fittings. 
64. —Locka. 
65. —Ironmongery, General. 
66. —Ironmongery, General. 
67.—lronmongery, General. 
68.— Steel Tools (Files, Saws, 
Shovels, &c.). 
69. — Platelayers' Tools. 
70,.—Horse Harness Fittings. 
71.— Varnish. 


p 


i2. —8Sundries. 


Samples and patterns may be seen at the General Stores, 
Swindon, on the dates and at the hours given below, on 
application at the Office of the Stores Superintendent, 


Swindon :— 
No. 1 Group 
No. 2 
Monday to Friday Em 
Saturday.. i 


October 9th to October 14th. 
» .. October 30th to November 3rd. 


10 a.m. to 5 p.m. 
10 a.m. to 12 noon. 


Specifications with Forms of Tender (upon which alone 
Tenders can be received) may be obtained at the Office of the 
Stores Superintendent at Swindon, for No. 1 Group on and 
after Monday, October 2, and for No. 2 Group on and after 
Monday, October 23. 

Tenders addressed to the undersigned, and marked 
outside ‘ Tenders for Stores," will be received for No. 1 
Group not later than 10 a.m. on Monday, October 16, 
and for No. 2 Group not later than 10 a.m. on Tuesday, 
November 7, 1911. 

The directors do not bind themselves to accept the 
lowest or anv Tender. 

A. E. BOLTER, Secretary. 

Paddington Station, London. 

October 2, 1911. 3 


APPOINTMENTS. 
[FORD URBAN DISTRICT COUNCIL. 


CHARGE ENGINEER. 

Applications are invited for the position of second 
Engineer-in-Charge at the Council's Electricity Works. 

Salary £120 per annum, increasing by annual increments 
of £10, on satisfactory service, to £150. 

Applications will only be considered from candidates 
possessing the following qualifications :— 

Thorough mechanical and electrical training. 

Experience of three-wire d.c. supply. 

Ability to overhaul and repair station plant, in- 
cluding engines and boilers. 

Age to be not less than 23 vears. 

Application forms containing particulars of appoint- 
ment may be obtained on application to Mr. A. H. Shaw, 
Electrical Engineer to the Council, Electricity Works, 
Ley-street, Ilford. 

Applications, on the forms provided, endorsed “ Charge 
Engineer,” must be addressed and delivered to me on or 
before Wednesday, October 18, 1911. 

Canvassing will be deemed a disqualification. 

ADAM PARTINGTON, 


Clerk and Solicitor. 


Town Hall, Ilford. 
October 2, 1911. 


ANTED, METER INSPECTOR, to repair, test. and 
read Slot and Flat-rate Meters, to take charge of 
test room. Wages to commence, 32s. per week.—Applv, 
with copies of recent testimonials, to Box No. 95, tlie 
ELECTRICAL ENGINEER, Ltd., 149, Fleet-street, E.C. 


Contracts Open. 
HOME. 

BELFAST. --The Tramwavs and Electricity Committee of the 
Corporation invite tenders for the supply of one 2.000 ampere 
switchboard apparatus, field regulating rheostat and change- 
over switch. Particulars from Mr. T. W. Bloxam, City Electrical 
Engineer, East Bridge-street. October 9. 

CHELMSFORD.—The Town Council invite tenders for the 
supply and erection at the Cattle Market of (a) 3 h.p. electric 
motor, (b) Crossley, Tangve, Horasby-Stockport, National or 
Campbell gas engine 3 h.p. Particulars, Borough Surveyor, 
16, London-road. October 6. 

DuxNpbEE.—The Town Council invite tenders for the supply 
of 400 circular two-way earthenware S. & F. conduits, 2 ft. long, 
3 in. diameter. Particulars from Mr. H. Richardson, M.I.E.E., 
Tramway Engineer, Dudhope-crescent. October 9. 

HasriNGs.— The Board of Guardians invite tenders for the 
installation of electric light in the Workhouse. Particulars from 
Mr. S. Bumpstead, 11, Wellington-square. October 18. 

Loxpoy.---The directors of the Great Western Railway are 
prepared to receive tenders for one year’s supply (Group No. 1) 
and three years’ supply (Group No. 2) of various stores comprised 
under 72 heads. Nee official notice. Particulars relating to No. 1 
group can be obtained at once from the office of the Stores 
Superintendent at Swindon, and of No. 2 group on and after 
October 23. Tenders No. 1 Group, October 16; No. 2 Group. 
November 7. 

OVERSEAS. 

ADELAIDE.— lenders will be received at the office of the 
Deputy Postmaster-General, Adelaide, up to November 15, for 
the supply of (1) telephone cords and earpieces, (2) seven magneto 
switchboards, (3) three milammeters, six relays, and one set of 
Wheatstone fast-speed duplex repeaters, (4) ten tons of hard- 
drawn copper wire, and (5) one eleetro motor (Schedules Noa. 
192-6 inclusive). Particulars from the High Comnussioner for 


the Commonwealth, 72, Victoria-street, S.W. 
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ADELAIDE.—The Imperial Trade Correspondent at Adelaide, 
South Australia (Mr. J. K. Samuel) reports that tenders will 
be received at the office of the Deputy Postmaster-General, 
Adelaide, up to November 1, for the supply of 5,000 porcelain 
insulators (Schedule No. 190). 

ALGERIA,—The British Vice-Consul at Bona (Mr. H. Scratch- 
ley, M.V.O.) reports that tenders are invited by the municipal 
authorities of that place for the supply and installation of 
electrical pumping plant designed to pump water from the 
Bou-Gles water main to the Chateau d'Eau des Santons, & 
distance of nearly half a mile. The apparatus, which must lift 
55 litres of water per second, will include à continuous current 
440 volt motor. Prices must be submitted for two similar 
pumping installations, and should include delivery free on 
wharf Bona, and installation of the plant. Further particulars 
may be had from '' Monsieur le Directeur du Service dea Eaux, 
Hótel de Ville," Bona, to whom tenders must be delivered not 
Jater than October 15. 

BnRazr.— The British Vice-Consul at Rio Grande do Sul 
(Mr. E. J. Wigg) reports that tenders are invited by the municipal 
authorities of Pelotas for a 40 years’ concession for the supply of 
electric power and light and the establishment and working 
of electric tramways in the town. Tenders will be received 
by SenLor Luiz M. da 5. Pennafiel, Secretario, Intendencia 
Municipal, Pelotas, up to 1 p.m. on November 14. A deposit 
of 5,000 milreis (about £330) is required with each tender, to 
be increased by the successful tenderer to 25,000 milreis (about 
£1,070,. Further particulars (in Portuguese) may be seen by 
British contractors at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 

BursBANE.— Tenders will be received at the office of the 
Deputy Postmaster-General, Brisbane, up to November 8, for 
the supply of the following material :—(1) ironwork (Schedule 
No. 171) ; (2) switchboards (Schedule No. 180) ; (3) measuring 
instruments and protectors (Schedule No. 181); (4) telegraph 
instruments (Schedule No. 182); (5) switchboard parta and 
accessories (Schedule No. 183); (6) telephone instruments 
(Schedule No. 184). Particulars from the High Commissioner 
in London for the Commonwealth of Australia, 72, Victoria- 
street, S.W. 

BRisBANE.—The Imperial Trade Correspondent at Brisbane 
(Mr. M. Finucan) reports that tenders will be received at the 
office of the Deputy Postmaster-Gencral, Brisbane, for the 
supply of automatic pick-up carriers for the electric telegraph 
operating room (Schedule No. 190), and for the extension of 
common battery main distributing framework and equipment 
for the vertical side thereof for twelve bays (Schedule No. 185). 

MapDriD.—The “ Gaceta de Madrid " announces that tenders 
will be opened by the “‘ Junta especial de Subastas, Ministerio 
de Marina," Madrid, on a date to be announced later, for the 
supply of two radio-telegraphic installations, one of a naval 
tvpe, and the other capable of being carried by a landing party. 
The upset price is put at 42,000 pesetas (about £1,550), and a 
deposit of 2,200 pesetas (about £80) will be required with each 
tender. 

MELBOURNE.—Tenders are invited by the Melbourne City 
Corporation for the supply of (1) 13,460 yards of insulated, lead- 
covered, copper cable, and (2) 8,000 yards of fibre conduit. 
Sealed tenders, marked ** Tender for Insulated Copper Cables ” 
in the case of (1) and “ Tender for Fibre Conduit " in the case of 
(2), will be received by the Agents for the Melbourne City 
Corporation, Messrs. Mcllwraith, McEacharn & Company, 
Billiter Square-buildings, London, E.C., up to October 3. Copies 
of the specifications may be obtained from the same address on 
payment of a deposit of 5s., which will be returned on receipt 
of a bona-fide tender. Copies of the specifications, etc., may be 
seen by British manufacturers at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, 
E.C. 

PRETORIA.—Tenders are invited by the Department of Posts 
and Telegraphs for the supply of electric power plant, com- 
prising motor generators, accumulators, main switchboard, 
cable, etc. Sealed tenders, marked. ** Tender for the supply of 
Power Plant," will be received by the Chairman to the Tender 
Board, P.O. Box 376, Pretoria, up to November 22. 

Russra.—Tenders are invited by the municipal authorities of 
Ssysran for the construction of an electric tramway and an 
electric lighting system. Tenders, for both undertakings or 
for the lighting system only, will be received at *' Gorodskaya 
Uprava," Ssysran, up to October 14. 

SYDNEY.— Tenders will be received at the office of the Deputy 
Postmaster-General, Sydney, up to December 20, for the supply 
of a branching multiple magneto switchboard and parts. 
(Schedule No. 86). A deposit of 5°% on the first £1,000, and of 
23°54 on the amount above that sum is required with each 
tender. Local representation is required. For copies of the 
specification and form of tender, application should be made 
to the High Commissioner in London for the Commonwealth of 
Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. 

TuLcEA, RoUvMANi1A.— Tenders for the lighting of the town 
by electricity will be opened at the * Mairie de Tulcea,” Tulcea, 
on November 19. 
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Openings for Trade. 


ARGENTINA.—A Consular report issued by the Belgian Foreign 
Office states that there are good openings in the Argentine 
Republic for all kinds of electrical goods connected with lighting, 
heating, locomotion, telegraphy, telephony, and motive power. 
Dynamos of 110 volts and 65 volts are in great demand; the 
motors are continuous current for 220 volts up to 2h.p., and for 
440 volts beyond 2 h.p. Electric fans are also used extensively. 


Austria-Huncary.—The “ Reichsgesetzblatt " (Vienna) con- 
tains a notice, issued by the Austrian State Railway authorities, 
granting to the Teschen Municipal Council a concession for the 
construction and working of a narrow-gauge electric railway 
(light) in the neighbourhood of Teschen. The work must be 
completed within one year. 

BnaziL.—The British Consul at Pernambuco reports that a 
contract has been made between the Government of the State 
of Alagoas and a Maceio company for the installation of sewerage, 
water supply, and electric traction systems in that town. Work 
is to begin within 12 months from October 22, and machinery 
and material for the work will be admitted free of duty. The name 
of the concessionaire company may be obtained by British con- 
tractors and manufacturers on application to the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 


Irany.—The “ Gazzetta Ufficiale ” contains a decree granting 
to the “ Società Anonima di ‘Tramvie Elettriche Briantee " a 
concession for the construction and working of an electric tram- 
way from Meda to Cantu. The '' Gazzetta " also publishes a 
decree granting to the “ Società Anonima per la Tramvia Elet- 
trica Lucca-Pescia-Monsummano " a concession for the con- 
struction and working of an electric tramway from Lucca to 
Maggiano. 


MExi1co.— The “ Diario Oficial " notifies that a concession has 
been granted to Arturo Le Harivel to utilise the waters of the 
Mamey river, in the district of Alvarez (State of Colima), to the 
extent of 1,500 litres per second for the production of electrical 
energy. The concession is for a term of 60 years. Theonces- 
sionaire will be entitled to exemption from customs duties in 
respect of the importation of machinery and accessories. 


Russra.—With reference to the invitation for tenders for the 
construction of an electric tramway and' the installation of an 
electric lighting system at the town of Ssysran, the British Consul 
at Moscow has now forwarded particulars relative to the scheme. 
together with a map of the town. These may be seen by British 
manufacturers and contractors at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, E.C. 


SwEDEN.— The British Corsul at Stockholm (Mr. H. M. 
Villiers, M.V.O.) reports that an electric power station is being 
constructed at Elfkarleby. A temporary power station of 300 h.p. 
capacity is expected to be ready for work on December 1, and 
the whole of the power station is to be completed by the end of 
1914. 


SwITZERLAND.— The “ Feuille Fédérale Suisse" contains a 
decree granting to A. Palaz, engineer, of Lausanne, an 80 years’ 
concession for the construction and working of a rack and pinion 
electric railway from Villars-Chesiré>s to Bretaye (Chamossaire). 
The cost of the undertaking is estimated at 850,000 frs. (£34,000). 


TuRKEY.—With reference to notices that have appeared in the 
press regarding the establishment of a Trust company of electrical 
concerns in Turkey, with the participation of German capital, 
the British Acting Consul-General at Constantinople has for- 
warded a copy of the '"*Gazette Financicre," from which it 
appears that the prime object of the syndicate is to control the 
transport and lighting enterprises of Constantinople, including 
the tramways ot Constantinople, the Galata-Pera tunnel, and the 
“ Société Anonyme Ottomane d'Electricité (Ganz & Company),” 
which has already absorbed the * Société Anonyme pour 
l' Eclairage de la Ville de Constantiropie." It is proposed also to 
obtain the concession for a tunnel from Chichli to Stamboul, 
passing under the Golden Horn, and to take up otner transport, 
lighting and power enterprises in Turkey. A Belgian company is 
to be formed under the name of the ` Union Ottomane—Socicté 
d'Entreprises Electriques à Constantinople," with a capital of 
90,000,000 fra. (£3,600,000). The syndicate is composed of 
French, Belgian, Belgo-Hungarian, German and Swiss groups. 


THE G.E.C. ATHLETIC CLUB. 


The G.E.C. Athletic Club opened their football season on 
Saturday last on their new ground at Willesden, with a stirring 
game between Head Office (Osram F.C.) and Queenhithe Branch 
(Magnet F.C.). Mr. H. Hirst, the Chairman of the Company, 
kicked off. The game was a very fast one on account of the 
boisterous wind which was blowing from ead to end, the ball 
being very hard to control. A hard fought game resulted in a 
win for the “ Osram ” team by 3 goals to 2. The Secretary would 
be pleased to hear from any club connected with the industry 
with a view to fixing up matches for the coming season. 


Company Meetings and 
Reports. 


MESSRS. DICK, KERR AND COMPANY. 


Mr. John Kerr, presiding at the meeting of Messrs. Dick, Kerr 
& Company, Ltd., referred to the keen competition for orders 
throughout the year, but expressed the view that if their country 
had once lagged behind Germany aad America in the adoption 
of electricity, it might fairly be said that the greatest interest 
had been awakened. The development of electrical power in 
ironworks in the textile trade. and in many other industries. 
showed progress, but competition for business, acute enough 
though it was between the home manufacturers, was increased 
by the fact that their market was a dumping ground for the 
Continental and American manufacturers, whose home markets 
was secured to them. Mr. Kerr spoke with pleasure of the 
satisfactory results they had achieved in the direction of manu- 
facturing steam turbines, and remarked that in view of the 
enormous demand for metallic filament lamps the directors had 
decided to have a lamp factory, which was rapidly approaching 
completion, and would soon be in a position to turn out lamps 
second to none. They had availed themselves of the experience 
of a Continental company, and it was the intention of the board 
to push that business with vigour. Referring to the balance- 
sheet, Mr. Kerr pointed to an increase on the asset side of £32,753, 
represented by expenditure on the turbine business, on the lamp 
factory, and on additional plant at the Kilmarnock works. They 
had, of course, experienced great depreciation in their gilt-edged 
investments, but that had been fully allowed for in adjusting the 
total valuation. The rearrangement of the staff necessitated by 
the lamentable death of Mr. George Flett last year had been 
carried out, and Mr. Schultz, who had long been actively asso- 
ciated with the business, had been appointed assistant managing 
direetor. There was a desire by the staff aad directors to com- 
memorate the late Mr. George Flett's memory in a suitable 
manner ; the money subscribed by them, in conjunction with a 
handsome donation by his divaghter and 199 guineas by the 
company, had been the means of endowing a bed in the London 
Hospital. The directors would like, he said in coaclusion, to 
record their high appreciation of the miaagenent and staff for 
the untiring energy thev had displaved throughout the year and 
their whole-hearted efforts to maintain the reputation of the 
company. Tne report was unanimously adopted. 


— 


CLEVELAND AND DURHAM ELECTRIC POWER. 


The report of the Cleveland & Durham Electric Power Com- 
pany, Ltd., states that the gross profits for the year amounted to 
£20,973. a5 compared with £12,942 the previous year. After pro- 
viding for Debenture and other interest there is a net profit of 
£8,342, which it is proposed to carry to next account. Tne con- 
nections to the company's system at June 30 aggregated 
40,160 h.p., an increase of 4,177 h.p. In addition 12.500 h.p. 
has been recently contracted for, aad other important negotia- 
tions are proceeding. 


=. 


NATIONAL ELECTRIC CONSTRUCTION. 


The report of the National Electrice Construction Company, 
Ltd., states that the accounts for the year, after deducting 
expenses of administration, Debenture interest, ete., and includ- 
ing £6,322 brought forward, show an available balance of £7,340, 
which the directors recommend be dealt with as follows :— 
Transfer to Dele ature redemption fund, £1,550; depreciation 
on free-wired installations, ete., £644, carrying forward £5,156, 


MESSR3. DRAKE AND GORHAM, LTD. 


The tenth annual report of Messrs. Drake & Gorham, Ltd.. 
shows that after payment of all charges, including boauies to the 
staff, there remains a net profit of £7,184 7s. 6d., which, with 
the sum of £1,242 4s. 9d. brought forward from the previous 
veer, makes a total of £8,426 124. 3d., which it is proposed to 
appropriate as follows :- - By payment of a dividend at the rate 
of 45°, per annum, £5,625; by writing off part of the under- 
writing commission, £1,500; by carrying forward £1,301 123. 3d. 
The improved results ere mainly due to the increasing popularity 
of the electric light, especially in view of the large reduction in 
first cost and running expeases. Tne wholesale departmeat has 
been further extended and aa additional warchouse will shortly 
be ready for occupation. 


ME35R3. WILLANS & ROBINSON, LTD. 

The 35th half-vearly report shows that after writing off the 
sum of £4,428 12s. 9d. as depreciation; paving £4,173 18s. 5d. 
interest on debenture stock ; and £348 93. Td., the cost of the 
upkeep of the Queen's Ferry Works, the result of the half-vear's 
trading shows a loss of £7.602 14s. 7d. as compared with 
£10,811 35. for the previous six mouths. Added to the balance 
£26,070 19s. 9d. brought forward from the previous half-year, 
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this brings up the total of the debit standing against the profit 
and loss account to £33,772 143. 4d. Although the company 
is securing its fair share of orders, the prices obtainable, due 
to the continued excessive competition, render these largely 
unremunerative. 


Diary. 


FRIDAY, OCTOBER 6. 

ASSOCIATION OF MINING ELECTRICAL 
Annual Conference, Glasgow Exhibition. 

SATURDAY, OCTOBER 7. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Visit by the 
President and Members to the Marconi Wireless Telegraph 
Company's Works at Chelmsford, leaving Liverpool-street 
at 1.55 p.m. 


ENGINEERS.— 


Monpay, OCTOBER 9. 

INSTITUTION OF MECHANICAL ENGINEERS (GRADUATES' 
ASSOCIATION).— Paper entitled “ The Advantages of the 
Steam Turbine as compared with the Reciprocatiny 
Engine,” by Mr. W. A. Hatch, Graduate, of Newcastle- 
on-Tyne. Chairman, Mr. Mark Robinson, Member of 
Council; 8 p.m. 

WEDNESDAY, OCTOBER 11. 

ASSOCIATION OF  ENGINEERS-IN-CiiaRGE.— Presidential 
Address by W. H. Maw, Esq, LL.D., M-Inst.C.E., 
M.LMech.E., ete., at St. Bride's Institute, Bride-lane, 
E.C., at 8 p.m. 

Tuurspay, OCTOBER 12. 

Britis ELECTRICAL AND ALLIED MANUFACTURERS’ 
ASSOCIATION (INCORPORATED).—Meeting of Council, Board 
Room, Olvmpia, 2.30 p.m. Inaugural Dinner, Hotel Cecil, 
7 p.m. (Tickets from Mr. F. B. O. Hawes, Olympia, and 
36-38, Kingswav; the offices of the ELECTRICAL 
ENGINEER ; or from addresses given in our last issue.) 

FRIDAY, OCTOBER 13. 

JUNIOR INSTITUTION OF ENGINEERS.—Visit to ^ The Model 
Engineer," Small Power Engineering and Scientific Ex- 
hibition at the Royal Horticultural Hall, Vincent-square, 
Westminster, 6.30 p.m. 


ELECTRIC TRAMS IN VIENNA. 


The municipality of Vienna has been obliged to face 
the problem of supplying railless communication in and 
around the city of Vienna by means of vehicles worked 
by electricity. As the municipality was unwilling to make 
experiments on its own account, it communicatcd with 
several firms of electrical engineers, with the result that the 
Oesterreichische Daimler Motoren A.G. and the Akkumu- 
latorenfabrik General-Representanz-Wien, combined, are 
to construct the electrical lines. "These lines will cover a 
distance of about two miles, and will be worked by the 
municipality when completed. The financial part of the 
arrangement seems curious. The concessionaires pay all 
expenses with the exception of office costs in respect of 
a subsidv of 67 hellers (say 6d.) per car-km. (excluding 
vehicles run empty) up to 380,000 car-km. vear. The 
distance travelled in excess of this pays only &d. per 
car-km. The total cost will be about Gld. per car-km., and 
is divided as above stated. There are also clauses in the 
agreement, which is for four vears, whereby the firm is 
obliged to increase the rolling stock bv two cars. Each 
car 18 to cover not more than 42,000 car-km., or less than 
35,000 car-kin. After two vears a notice of six months 
will terminate the agreement from either sid». 


According to the * Riga Industrie Zeitung," the Russian 
Government has two projects for electric railways under 
consideration. In one case it is proposed to form a company 
to build a line between Moscow and Sergigesk, about 40 
miles. The cost is estimated to be 8} million roubles. In 
the other the proposed line will be from Sebastopol via 
Jalta to Aluschka, through the finest part of the Crimea. 
the Russian Riviera. With a branch to Balaclava, the line 
will have a total length of about 75 miles, and the estimated 
cost is 28 million roubles, or a little under £3,000,000 sterling. 
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MAJOR'S INSULATING VARNISHES 


RETAIN THEIR EFFICIENCY UNDER 
SEVERE WORKING CONDITIONS. 


Have a Talk with us about your Insulation Troubles at the Electrical 
Exhibition, Olympia, (Stand No. 142.) 


WE THINK WE CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPLE | l MAIOR & CO., LIMITED, 
OFFER IS BEING MADE.  :: M-nufacturers:— SCULCOATES. HULL. 


This LOOSE LEAF LEDGER 


Opens FLAT end keeps FLAT. 


p Sent oval | m "9^ : 


ron Approval 


Consisting of 
CANVAS BINDER. 200 SHEETS. 
27 Division Index. 25 Nickel Markers. 


A T.oose Leaf Book is not necessarily a Loose 
l.eaf Ledger. We seil complete Systems for 
Office, Factory and Professional use—43 in 
stock — all sold on 10 days’ approval for 5/- each 


REYROLLE 


DRUM-TYPE 


Advertising Returns Orders Received 

Catalogue Indexing . Prospective Customers’ 

Seven Ledger Rulings Price List {List 

Cost of Production Quadrille Ruled Forms 

Employees’ Records Quotations Given 

Horizontal Ruled Forms Quotations Received 

Inst:lment Accounts Saleaman's Follow-Up 

Library Indexing Stock on Hand Fitted with patent “current growing” 


Many other Systems kept in Stock, all cealt with in 


resistance: overload, no-voit and 
our GREEN BUSINESS BOOK, sent post free. " ; ove » no age, 


push button releases. 


THE BOOK OF MOORE'S MODERN METHODS. 


An invaluable book is pub ished by Moore's Modern 
Methods, 160 pages, profusely tilustrated, written by 
experts, art cover. Sixpence, post free. Money re- 
funded on first order. 


MOORE’S MODERN METHODS, 
4X, St. Bride Street, London, E.C. 


Pamphlet 33 gives full particulars. 
SEND FOR A COPY. 


A. Reyrolie & Co., Ltd., Hebburn-on-Tyne, 
ENGLAND. 


BLAKE & INSULATING STAPLES 


Write for Samples and Prices 


FARADAY HOUSE. MOSSES & MITCHELL, 


ESTABLISHED 1889. 
Proprietors: The Syndicate ef Electrical Engineers, Ltd.) Chiswell Works, 122-124, GOLDEN LANE, E.G j 


"— — a VUICANITE 


Faraday House undertakes 


TURNED & MOULDED 


TESTS GOODS TO PATTERN. 

RODS, SHEETS, AND TUBES, 
of every kind of Electrical Machinery, Apparatus and F.CARSON & EVANS 
Material. 2^ Fenchurch Buildings 


THE ELECTRICAL STANDARDIZING LONDON, E.C. 
AND TESTING INSTITUTION. 


FARADAY House. 8 EBONITE 
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UNIVERSITY OF DURHAM. 


Electrical Manufacturer ARMSTRONG COLLECE, NEWCASTLE-UPON-TYNE. 


and 


Installation €ngineer. 


The Electrical. Engineer’s 
Monthly Supplement for 
Electrical Contractors. . 


Special Features of the issue for October 13th include :— 


The Domestic Applications of Electricity. 
| Electric Lighting, Heating and Cooking. 

Storage Battery Practice. 

Workshop and Factory Lighting. 


The Electrical Contractor and Centra; 
Stations. 


Contractors and the Law. — 


Some Special Features at Olympia. 


Manufacturers and Contractors. 


Etc., Etc. 


The ‘Electrical Manufacturer and Instal- 
lation Engineer" is not only issued gratis as a 
supplement to the Electrical Engineer once a 
month, but some 3,000 copies are despatched to 
buyers all over the kingdom, in addition to 


specially selected addresses abroad. 


The first number of the “ Electrical Manu- 


facturer and [Installation Engineer" received a 
Io Ser aOn ISDPIDCEE- 

. most cordial welcome from all sections of the 
Electrical trade. The second will be a sull 


better number. 


All announcements are placed under, 
over, or facing matter. Series rates from 


£3 10s. per page per insertion. 


Applications for advertising space can be 
made up to Monday, October 9th, to the Manager, 
Electrical Engineer, 149, Fleet Street, London, E.C. 


PrincipaL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Árts and Letters. 

Full particulars may be obtained on application to 


F. H. PRUEN, M.A., Secretary. 
Armstrong College, Newcastle-upon-Tyne, 


X PHCENIX . 


ASSURANCE COMPANY, LIMITED. 


ESTABLISHED 1782. 


HEAD OFFICE3: 


19 & 70, LOMBARD STREET, LONDON, E.C. 


£14,000,000 
£85 000,000 


Total Funds exceed x 
Claims Pald exceed - 


Chairman: RT. HON. LORD GEORGE HAMILTON, P.C.G.C.8.1. 


FIRE - LIFE - ACCIDENT - 
MARINE 


Loss of Profit«, following fire, Workmen's Compensation, Fidelity 
Guarantee, Burglary, Trustee and Executor, etc. 


Prospectuses and Proposal Forms may be obtained d DROVE to 
any of d Branch Ottices or Agencies, or to the Head Off 


General Manager: SIR GERALD H. RYAN. 


THE NATIONAL BOILER 


and GENERAL INSURANCE CO. LD. 


s Established 1864. 


Head Office :—8T. MARY'S PARSONACE, MANCHESTER. 
London Office :—60, QUEEN VICTORIA STREET, E.C. 


INSPECTION & 


INSURANCE of 


DYNAMOS, MOTORS, 
BOILERS OF ALL CLASSES, STEAM, CAS OR OIL ENCINES, 
HOISTS AND LIFTS, &c. 


SPECIFICATIONS PREPARED AND ADVICE GIVEN re NEW BOILERS, 
ECONOMISERS, SUPERHEATERS, ENGINES, &c. 
Economic Tests of 8team Power Plant, Investigations and 
Reports In Cases where Coal Economy, &c., Not Satisfactory 


EDWARD G. HILLER, B.8c., M.Inst.C.E., M.LMech.E., 


Chief Engineer-and General Manager. 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New inventions and Specialities. 


The Tantalum Competition. ` 


In last week’s issue we gave an illustration of one of 
the two designs which were selected by the judges as the 
best and most effective illustrations for " 
showcards for Messrs. Siemens Bros. Dynamo Works, 
Ltd. We now print a reproduction of the second of these 
designs. It will be remembered that a first prize of £75 
was offered and a second of £25. These two selected 
designs, differing widely in treatment, were bracketed as 
of equal merit and the two premiums were therefore added 
together and divided between Mr. L. Sutton Wood, of 
3, Featherstone-buildings. Holborn, and Mr. Frank M. 
Barton, of 2, Montague-road, West Ealing. It is the latter 
competitor's picture which we reproduce to-day. It is, 
as will be seen, of a humorous character, and conveys 
admirably the suggestion of the great saving effected by 
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means of the Tantalum lamp, as well as showing clearly 


the shape of the bulb and the arrangement of the filament | 


and indicating the brilliant illumination obtained by the 
use of these lamps. Appealing strongly to the consumer, 
this “ Little Bil! " design should be of material service 
to contractors. It is now in course of reproduction in 
colours in the form of showcards, supplies of which, 
varnished, eveletted and strung, will be ready for delivery 
in a few davs, and contractors desiring to displav it should 
make applications for copies to Messrs. Siemens Bros. 
Dynamo Works Ltd.’s Incandescent Lamp and Fittings 
Department, Tyssen-street, Dalston, Landon, N.E. 


Stage Lighting. 


The Adams Manufacturing Company, Ltd., have recently 
published two special pamphlets of an interesting. and 
thoroughly practical character dealing with stage lighting. 
The illumination of theatres has developed in quite recent 
times into a very special branch of engineering, as the 
modern requirements for lighting effects are usually verv 
axacting. During the reign of the carbon filament lamp, 


apparatus were quite content to use the liquid dimmer, 
and to produce very stagey effects. But with the advent 
of the metallic lamp, calling for greatly increased resistance 


to obtain the necessary gradations and effects, the liquid | 


dimmer has become impossible, and theatre engineers are 
daily finding out the difficulties to be encountered with 
their present installations. The result of this is that the 
present installations of liquid dimmers, which are so 
commonly seen in most theatres, will be gradua!ly replaced 
by the Metallic Dimmer. The first of the two pamphlets 


Tantalum " | 


TOIT. 427 


deals with the case of the metallic versus the liquid dimmer 
in a very comprehensive manner, while the second, which 
deals with stage lighting in general, reviews the whole 
question of the Adams metallic dimmer, and shows how 
it lends itself to present day requirements, alike as regards 
simplicity, ease of renewal, compactness of installations, 
and simplicity of the wiring. It may be mentioned that the 
Adams Manufacturing Company have a complete instal- 
lation of these metallic dimmers at the Little Theatre in 
the Adelphi. 


Messrs. Johnson & Phillips, Ltd. 


Messrs. Johnson & Phillips, Ltd., of Victoria Works, 
Charlton, Kent, informs us that, owing to representations 
which have been made to them by some of their contractor 


| friends, they have decided not to tender or accept orders 
|. for ordinary wiring work in future. Should work of this 


nature be included in any order thev receive for complete 
plant and cable installations they propose, where possible, 
to sublet it and distribute the work among their contractor 


, customers. 


| Electro-Medical Publications. 


We have received from Messrs. Siemens Bros. & Co., 
Ltd., of Caxton House, Westminster, two new electro 
medical publications, namely, supplement Nos. 12 and 13 
to their catalogue No. 506. The former describes and 
illustrates a new Pillar Stand for X-ray tubes. The notable 
features of this latest design are solid construction and the 
fact that it offers perfect protection to the patient and 
operator, while its universal movements render it most 
useful for radiography, radioscopy and radio-therapy. 
The second supplement describes the '* Oscillothermex,” 
à new apparatus which not only combines the valuable 
treatment of Diathermy in its surgical and medical appli- 
cations, but also may be used as a small X-ray and high 
frequency plant, connection being made to one terminal 
of the tube only. The fact that this apparatus can be 
used for so many purposes and that its price is very low, 
places it within the reach of almost every medical man. 


. The B.T.H. Company, Ltd. 


The British Thomson-Houston Company, Ltd., of 
Rugby, have just issued the following new lists, any of 
which will be supplied on request. No. 304, Mazda Holo- 
phane reflectors, domestic type. These have been specially 
designed for use in houses, etc., where artistic appearance 


| 1s essential, in addition to a high degree of efficiencv ; No. 


305, B.T.H. Ironclad oil break switchgear. These switches 
will operate under severe requirements of service on 
systems of 3,300 volts or less, and they can be fitted with 
any of the usual automatic accessories which can be 
operated with perfect safetv, even by unskilled workmen ; 
No. 306, B.T.H. non-luminous radiators. Shows the new 
type of B.T.H. radiator, suitable for a variety of purposes, 
such as publie building and hall-way heating, study and 


| small office heating, ships’ staterooms, cabins, tramcars 


| and shop window heating ; No. 307. new type Magnetite 


arc lamp for continuous current circuits. These lamps are 


| designed for giving the highest efficiency and light distri- 


bution at the minimum cost. In connection with Magnetite 
arc lamps, it is interesting to note that the largest single 
order for arc lamps ever received by a manufacturer has 


- ; lamp, | just been placed, the quantity being 6,000 of the latest 
theatre engineers and manufacturers of theatre lighting | 


type Magnetite arc lamps ; 
wire filament Mazda lamp. 


Cables. 
The India Rubber, Gutta Percha and Telegraph Works 


No. 308, the B.T.H. drawn- 


| Company, Ltd., of Silvertown, have just issued their new 


price list No. 40a, of twin cables, concentric and high- 
tension cables, flexible conductors and cords, copies 
of which will be sent on application. It 1s very complete 
and comprehensive and should be in the hands of all 
contractors for cable work. . | 
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Magneto Generators. | | Closing Electric Bell Circuits. 
30166.—1910. DRAPER LaTHAM MAGNETO Company, I, Madisor- | 19199.-—1910. C. HERRDR, 33, Gt. Queen-street, Holborn. In 


avenue, New York, U.S.A. This gererator comprises a 
series of annularly disposed generating coils ard two sets 
of radielly disposed pole pieces arrarged on opposite sides 
of the coils. The pole pieces in each set elternate in polarity 
and unlike poles are opposite one arother in two sets so 
that each two opposite poles form a megnet. A rotery 
shaft carries the pole pieces. A further petent 30167 pro- 
vides a generator which has a number of C-shaped per- 
manent magrets and a number of metallic coils arranged 
between the converging faces of the permanent magrets. 
The magnets erd cores are arranged for rcletive rotation 
and a coil is provided on each core. 


Controlling Apparatus for Electric Motors. 
498.—1911. Oris ELEVATOR Company, Yonkers, U.S.A. Magnet 
controlled switches in the motor circuit are adepted when 
closed to short circuit the main starting resistance. They 
are so connected that the rush of currer.t upon startirg the 
motor is kept within determined limits by auxiliary re- 
sistances, but is sufficient to cause them to open their 
contacts so as to insert the mein startirg resistances in the 
motor circuit. 
Dynamo Electric Machine. 


2003.—1911. O. F. Stre, 13, Avenue de Ste. Marde, Prris. 
The reciprocating movement of e helicoidal coil divided 
into sections is utilised in such a manner that orly the 
sections lying within the pole of the acting field are in 
circuit during the movement. 


Electric Contact Keys. 

5564.—1911. W. M. Crowe, 83, Fleet-street, E.C. The kev 
consists of two springs which co-operate with one another 
to make and break a contact. The springs normally terd 
to spring together, but are held apart by an insulating 
member attached to an operating plunger. The insulatirg 
member and the portion of the springs between which it is 
moved are so shaped that when the plunger is operatcd 
and the insulating member moved along the shaped portiors 
of the springs the sheped portions approach one another 
ard when the plunger is releascd the irsulatirg member 
in moving backwards along the spring forces them apart. 


Electrically Braking Polyphase Series Motors. 
1631.—1911. SIEMENS ScHUCKERTWERKE, G.m.b.H., Berlin. 
This is a method for braking polyphase series motors cor- 
trolled by the displacing of the brushes. The motor operatcs 
as a generator when the load reverses the direction of 
running and causes energy to be returned to the supply 
mains. 


Incandescing Bodies for Electric Lamps. 
8004.—1911. R. *cnwas, 42, Kantstrasse, Charlottenberg. This 
illuminating body consists of drawn tungsten wire contain- 
ing phosphorous in small quantities insufficient to appre- 
ciably affect the electrical resistance of the illuminating 
body, and, therefore, something under one-fiftieth per cent. 


Electric Arc Lamps. 

12735.—1911. SIEMENS SCHUCKERTWERKE A.G., Berlin. A 
ring or collar provided with channels surrounds the elec- 
trode tips. The fuel is led on to the collar and to the channels 
which distribute it evenly over the surface of the reccivirg 
electrode. 


Thermo Electric Batteries. 

12715.—1911. Dr. H. SucHTING AND F. Ororr, Humbold Strass. 
18, Germany. The extremities of the elements to be heated 
are adapted to enter a common space filled with a medium 
of high boiling point ard electrically non-conducting. The 

"space is heated by means of tubes analogous to a steam 
boiler which is surrounded by a vacuous chamber. 


Electro Deposition of Metals. 

13808.—1911. A. RopEck, 18, Via Principe Umberto, Mila». 
Between the anodes and cathodes bodies are placed which 
are themselves conductors or made conducting at the 
operative surface and provided with a porpus penctrable 
non-conducting coating which serves as a carrier of the 
electrolyte and are mechanically moved to serve as the 
transferring mechanism. 

Electric Switches. 

19071.—1910. G. A. G. Davies, AND H. W. Kent, 17, Berners- 
street, W. This improved Pressel switch is fitted with 
fixed and movable spring blade or plate contacts. One set 
has curved projections which spring into corresponding 
recesses on the other set. and constitute a hook for main- 
taining the switch “on.” The parts are disengaged by 
pressing a push rod which allows the switch to open. 


 ——— 


order to regulate the rapidity of closing an electric tell 
circuit in which the circuit is broken at the bell and simul- 
tareously at a separate automatic switch, an adjustable 
retarding device is provided which prevents the completion 
of the bell circuit until the automatic switch is closed. 


Condensers for Electrical Systems. 


28179.—1910. G. Girks, Hotel du Fauco, Freiburg, Switzer- 
land. These condensers are provided with two coatings, 
one of which is formed as a continuance surface in order 
to prevent the formation of needle effects. 


Supports for Metallic Filaments in Incandescent Lamps. 


29505.—1910. ALLGEMEINE CHEMISCHES LABORATORIUM OSKAR 
H. ARENDS, 106a, 61, Gitschanerstrasse, Berlin, S.W. The 
two rings from which the arms for engagirg the filament 
radiate are connected to the central rod by resilient wires 
which run more or less parellel with the direction of the 
rod. | 


Dynamo Electric Machines. 


30233.—1910. GENERAL ELECTRIC Company, Schenectady, 
U.S.A. The rotor of the machine is provided with ventilet- 
ing spece in which channels ere formed extending from 
one portion of the periphery of the rotar to another portion 
of such periphery. The arrzr gement is such that the forces 
tending to throw the eir out of the rotor will be different 
at the two ends of the chenrel. 


Electricla Contact Device. 


320.—1911. O. ENGEL, Heibronnerstrasse 7, Berlin. This is an 
improvement in contact devices fitted with thin rings 
having inwardly projected contact studs arranged in 
alternation with insuleting discs to form a combined closed 
hollow body within which movable contect pieces are 
mounted to rotate with the switch spindle. The improved 
device corsists in constructirg the contect pieces as short 
metel sectors which are embedded in the insulating discs 
ard project as tongues into cevities formed in the disc. 


Incandescent Electric Lamps. 


1907.—1911. G. F. RICHARDSON AND R. J. CROWLEY, 94, Queen 
Victoria-street, E.C. This is an improvement in lamps of 
the tvpe in which two or more separate filaments are con- 
nected with one of their terminals to separate contact 
pletes. A bridge piece is mounted on the bottom of the 
lamp and may be brought into contact with any one of the 
contact plates. The plungers in the lamp socket are always 
in contact with the common contact plate and bridge 
piece when the lamp is in the socket. 


Overhead Electric Trolley Wires. 


4397.—1911]. OrSTERREICHE-DAIMLER MoTorEN A.G., Wiener 
Neustadt, Austria. ‘This is a construction designed to 
enable railless electric tramways to cross an ordinary 
clectric tramway in which a movable gate is arranged in 
the trolley wire of the ordinary tramway. The gate consists 
of movable strips in line with the trolley wire so that when 
the trolley hauling cable of the railless vehicle pushes the 
strips aside the railless vehicle is enabled to pass. 


Lug Joints for Lids of Accumulator Boxes. 


69083.—1911. P. J. Barnes, 9, Bromley Common, Kent. The 
lug is enclosed by a non-contacting sleeve which exterds 
some distance below the hd of the box and prevents the 
electrolyte from splashing. The sleeve has oritices through 
which the gases evolved from the electrolyte pass. The 
sleeve is suspended by a rubber retaining ring which fits 
in a groove on the box lid. 


Telephone Intercommunication Sets. 


9375.—1911. NIEMENS & HALSKE A.G., Berlin. The busbars 
are connected to the instrument by waved connecting pieces 
fitted with attachment erms which prevent any contact 
bet ween the bars and the keys when the latter are in ringing 
position. The arms are fitted on alternate sides of the con- 
necting pieces, | 


Depolarisers for Galvanic Cells or Batterles. 


11906.—1911. CHEMISCHE FABRIK GniESHEIM. ELEKTRON, 
Frankfort am Main. A depolariser consisting of an acid 
manganite which on the one hard is capable of combining 
with the bases formed during the working of the cell or 
battery, and on the other hand is not capable of liberating 
acid from the salts of the electrolyte is proposed to be used 
in galvanic cells of the Leblanc type. 
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THE GAUSS MEMORIAL. 


A tower of medieval architecture has been erected at 
Dransfeld to the memory of the great German electrician 
and mathematician, Carl Frederich Gauss, who worked for 
half a century at the University of Gottingen. It stands 
on the apex of one of Gauss's own triangles determined by 
him in the course of his famous survey of Hannover. As 
long ago as 1833 Gauss wrote to Olbers that he was con- 
vinced of the feasibility of telegraphing not only whole 
words but even short sentences from Gottingen to Han- 
nover or from Hannover to Bremen. BEN 


NEW POWER STATION. 


The Societa Anonima perla Utilizzazione delle Forze Idrau- 
liche della Dalmazia, for which the Ganz Elektrizitats A. G., 
of Budapest, erected a few years ago a factory for making 
carbide of calcide at Sebenice, and also the turbines of 
32,000 h.p. to drive the same, the power being derived 
from the flow of the river Kerka, has now given a new 
and larger order to the same German firm. This time it 
is a question, of another tributary of the Adriatic, the 
Cetina. It is estimated that this stream can supply 200,000 
h.p. at Almissa, but it is"only to be asked for 40,000 h.p. 
at present. The station at Almissa will contain two turbine 
aggregates*of.20,000, h.p. each, the turbines and also the 


A Bill has been introduced into the Belgian Parliament 
to fix new prices for telephone subscribers. It is proposed 
to charge a fixed annual rent of from 110 to 130 francs, 
according to the size of the town, and to instituteasliding 
scale of prices for the actual use of the telephone, varying 
from 40 francs a year for not over 1,200 conversations to 180 
francs any number up to 10,000 conversations. At the same 
time the charge at the public telephone stations is to be 
reduced from 25 to 10 centimes. Thus a regular subscriber 
can hold 10,000 conversations per annum for a maximum 
of 310 francs. This works out at the rate of about 10 
conversations for threepence. 


In an interesting article by Dr. Gleichmann in the 
“ Elektrotechnische Zeitschrift," the conclusion arrived ‘at 
is that as compared with polyphase current a simple 
alternating current of 16% periods of from 10,000 to 15,000 
volts not only enables connections to be made with much 
less complication, but permits of regulation of the speed 
of the commutator motor over a considerably greater 
range. 


rm cod 


Applications are invited by the Ilford Urban District 
Council for the position of second engineer-in-charge?at 


four rotary current*transformers, each of 18,000 k.v.a., | the Council's electricity works. Particulars will be found 
| in our advertising columns. 


being so` far the largest in the world. 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEST METER 


IN THE 


WORLD (*'D.C.") 


IS THE 


EA STIAN WE T E Ee. 


THE BASTIAN METER CO., Ltd., Kentish Town, London, N.W. 


That Worried Look 


is caused by the Printing account he is inspecting, 
and the fact that despite its size he has had no 
Frankly, he could not look other- 
wise, because he has not had his work done by 
Our customers pay their bills cheerfully, for 
they get satisfactory results and increased trade _ 
from the use of our work. Remember—'' Smiths’ © — 
Printing Produces Purchasers," so don't wear a \ 


benefit from it. 


us. 


worried look, try us aS a cure. 


Head Office and Works: 


28-32, HUTTON STREET, 
WHITEFRIARS, E.C. 


Telephones: 1030 Holborn.: 13055 Central, 
Telegrams: ‘ Printable, London." 


PRINTERS OF THE ELECTRICAL ENCINEER. 


Sirus’ PRINTING Co. (7.3. LTD., 


Country: 


FLEET WORKS, 
ST. ALBANS. 


Telephone: 31 St. Albans. 
Telegiams: ‘ Printable, StAlbans.” 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Co., Marshgate-lane, 
Stratford. 

Johnson & Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messcl, 36, Mark-lane, 

London, E.C. 
Acid Proof Paints. 

Griffiths Bros., Mack's-road, Bermondsey,S.E. 
Ammeters and Voltmete.. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Arc Lamp Hoists. 


London Electric Firm, George-st., Croydon, 


Auto-Transformers. _ 
British Westinghouse Electrica! and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 

Belting. 
Willcox & Co., 36, Southwark-street, S.E. 


Boilermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros., Ltd., Floodgate Street, Bir- 
mingham. . 

Cable and Wire-Covering Machinery. 

Johnson & Phillips, Old Charlton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, 
T yssen-st., Dalston, N.E. 


Carbons (Arc Light). 
General Electric Co., 71, Queen Victoria- 
atreet, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 
Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender’s Cable and Construction Co., 

Hamilton House, Victoria-embank't, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co.,71,QueenV ictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 

Casings and Cleats. 

General Electric Co., 71, Queen Victoria- 

street, E.C. 


Ltd., 


Casting Plant. 
Aerators Limited, ‘“ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicais. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 

Phillips Commutator Grinders Co., Ltd., 

15, Hart-st., New Oxford.st., W.C. 
Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 

Condults. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co., 71, Queen Victoria-st, 

Metallio Seamless Tube Co., Wiggin-street 
Birmingham. 

Coppersmiths. 

Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London. N. 

Dore, J., & Co., High-st., Bromley-by-Bow. 

Harvey, G. A. & Co., Lewsham,London, S. E. 


——M—— —  —————————— a M M M M € — 
—— M — Á——M— B ul 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oli. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen's Engineer 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical ud Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lanca. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris-Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vuicanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Apparatus. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appilances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British ‘Thomson-Houston Co., Rugby. 
British Westinghouse Electrical iud Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallie Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 

Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 

Queen-street, Cheapside. 

Gencral Electric Co., 71, Queen Victoris 
street. 


Gibls, J. & Son, 72-76, Duke.street, Liver- 


pool. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 
Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lanca 
Hooper's Telegraph & Indiarubber W'orks, 
31, Lombardia. E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Efectrio Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 
Iyssen-st., Dalston, N.E. 
Electric Locomotives. 
British Thomson-Houston Co., Rugby. 
Electric Radiators. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 
Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria-st. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 
Engines. 
Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 

Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S. E, 
Willcox & Co., 36, Southwark-street, S.E. 

Engineers’ Stores. 
Willcox & Co., 36, Southwark-street, S.E. 


Ltd., 


Kings-road, 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 
Fire Extinguishers. 

Merryweather & Co., Greenwich, S.E. 


Galvanisers. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


Classware. (Holophane, Etohed, and 
l Bead Shades). 
Siemens Bros. Dynamo Works, Ltd., 


Tyssen-st., Dalston, N.E. 


Indiarubber Goods. 
Moseley, D., & Sons, Chapel Fields Works 
Ardwick, Manchester. 
Wilcox & Co., 36, Southwark-street, S.E. 


insulating Varnish. 
Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 

Insulators and Insulating Materials. 
Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack's-rd., Bermondsey, S. E. 
Hooper's Telegraph & Indiarubber Works,31, 

Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co., Washington China 

Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redoross-street, 

London, E.C. 

Jointing. 
John Hudson & Co.’s Successors, 4, Victoria 

Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson's Green, S.W, 
Lamp Columns for Arc Lighting. 
General Electric Co., 71, Queen Victoria- 

street, E.C. 
Hardy & Padmore Ltd., Worcester. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 
Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Eichner & Co., 29, Priory Avenue, 
Hornsey, N. 

Feld Bros., 25, Rudge Row, Cannon Street. 

General Electric Co., 71, Queen Victoria-st. 

Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 

Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 

Union Electric Co., Park street, Southwark, 
London, S.E. 


Lamphoider Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 

Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electrio Co., 71, Queen Viotoria-st, 
Lead-Covered Cables. 
Callender's Cable & Construction Co., 

Hamilton House, Victoria Embank't, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 

Playhouse-yerd, E.C. 

Manganesite. 
John Hudson & Co.'s Successors, 4, Victoria 

Warehouses, Mansell-street, E. 

Measuring Instruments—Electrical. 
British Thomson-Houston Co., Rugby. 
Edison & Swan United Electrio Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton. Kent. 
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To New Readers. 


The price of the ELECTRICAL ENGINEER has now been 
reduced to 2d. weekly, and the subscription rates are as 
follows :— 


12 months. 6 months. 3 months. 
United Kingdom 10s. Od. 5s. Od. 2s. 6d. 
Canada 12s. Od. 6s. Od. 3s. Od. 
Abroad 15s. Od. 78. 6d. 3s. 6d. 
for which sums, payable in advance, the paper is delivered 
post free. 


In announcing the reduction in price some weeks ago we 
expressed our confidence that it would enable us to serve 
a still wider field of usefulness than in the past, and our 
belief that there were many who are associated with the 
electrical industry who would willingly pay twopence for 
a newspaper identified with their profession while hesitating 
to pay a higher price. We are glad to be able to sav that 
this confidence has been justified by the sequel. The 
reduction in price, which began with the issue of September 
22, was folowed immediately by a largely increased 
demand, many wholesale newsagents increasing their orders 
nearly 25 per cent., and in some cases by 50 per cent. 
Further large increases have been notified during the past 
week, while new subscriptions at the reduced rate are 
coming in by every post. The last three issues have been 
completely sold out. 

Our present readers and subscribers can help us materially 
to enhance this increase if they will co-operate with us 
in bringing the change in price to the notice of their friends. 
To every reader securing for us three new annual sub- 
scribers in the course of the next six months, we shall 
have pleasure in sending the ELEcTRICAL ENGINEER post 
free for one year, and for a proportionate period if they 
secure one or two new subscribers. It is important to 
notice that the reduction in price carries with it NO 
DIMINUTION in the SIZE or QUALITY of the journal. 
On the contrary, both wil be INCREASED with the 
increasing circulation which this new development is 


bringing about. 


NOTES. 


LSEWHERE in this issue under the heading “ Are 
there too many Electrical Engineers?” there will 

be found several very interesting letters on the subject 
raised recently by Mr. Elder in the columns of the '* Daily 
Mail" Limitations of space prevent us from publishing 
in the current issue all the letters received on this question, 
but those which are printed will be sufficient to indicate 
that there is a good deal more than a mere division of 
opinion as to whether there are, or are not, too many 
electrical engineers. On the one hand we have ample 
testimony that more demands are made upon the technical 
institutions for qualified men than there are qualified men 
to supply; on the other, we have equally indisputable 
evidence of the fact that there are many qualified men, of 
first-rate experience and mature judgment, for whose 
services there is, apparently, no market. One of our cor- 
respondents suggests that the explanation of this anomaly 
may be found in the desire of large engineering firms to 
secure the services of young men fresh from the technical 
classes, whose knowledge is, so to speak, “‘ red-hot.” But 
do these large engineering firms intend to place these 


young men in positions of responsibility where judgments 
on large questions are required to be exercised * We venture 
to think they do not. Now and again you may get your 
Heaven-born electrician as you may get your inspired 
musician or your arithmetical prodigy ; but it is only on 
(roughly speaking) your hundredth man that you can 
count for all the anciliary qualifications which are required. 


Another important point, which is pat with almost 
brutal frankness by one of our correspondents, raises the 
direct question of what is meant by “ qualified " when 
“ qualified men" complain that they can only earn a 
scanty pittance or can find no opening at all for their 
knowledge and experience. This particular correspondent 
suggests that the reason for their failure may be found 
in the possibility that they are not abreast of the times 
in electrical engineering; that so much has happened 
since they left the schools, so many new conditions have 
arisen, and the electrical field has extended so enormously, 
that the knowledge acquired twenty or even ten years 
ago, is of comparatively small value. But is it quite con- 
ceivable that the electrical engineer, whose judgment and 
experience constitute such valuable assets, should permit 
himself thus to lag behind ? If he does, he certainly has 
only himself to blame, but it is difficult to believe that any 
electrical engineer worth his salt should be so blind to his 
own interests. 


[^ rtu contractors will note with lively interest 

the proceedings at the last meeting of the Marylebone 
Borough Council. At the outset there came a joint report 
from the Finance Committee and the Electric Supply Com- 
mittee which conveyed the rather surprising statement that 
the Sales Department had made a profit of £222, ex- 
penditure being set down at £5,979 and revenue at £6,201. 
This surplus the Committee reduced, however, to £197, 
but explained that even then no account was taken of the 
increase in the revenue from the supply of current due 
to the activities of the Sales branch. But the Committee 
were careful to point out once more (quoting the District 
Auditor, the Borough Accountant and the Secretary of the 
Electricity Committee in support) that “ it is impracticable 
to give an exact statement of the financial results arising 
from the sale of apparatus and works incidental thereto as 
distinct from the duties entrusted to the Electricity Depart- 
ment in connection with the development and general 
management of the business." The most difficult question 
to deal with, said the Committee, was as to the proportion 
of the salaries of the Sales Department staff (as well as 
certain establishment charges), which would “ represent 
the average amount of time occupied by such staff in 
obtaining new consumers, settling questions of tariff, in- 
vestigating complaints of consumers, and generally render- 
ing services in the direction of developing the business of 
electric supply," but they were of opinion that an average 
of 40 per cent. to cover publicity and general management 
expenses would be within the mark, while with regard to 
showroom and enquiry office expenses, they estimate that 
75 per cent. of the cost should be charged to publicity 
account and the balance to the sale section '' as repre- 


senting the value-of the showroom for the selling of appara- 


tus at a profit," though with regard to this they concluded 
the showrooms would form a necessary part of the electric 
supply business apart from sales work. | 
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Next there came a report from Mr. Seabrook on the 
revenue account for the June quarter, in which he stated 
that the net cost of the sales and publicity work had been 
reduced £rom £509 in June, 1910, to £258 during the three 
Amofths'-urider review. “The increased turnover as well 
55 the profitable character of the completed business and 
improved organisation," he said, “ has together brought 
about this result " ; and he pointed out that although they 
had now a much larger and more highly skilled staff, whose 
chief mission was to obtain customers for extended sales 
of current, the profit on the sale of goods and work inci- 
dental thereto had enabled them to carry on this branch 
of the department during the three months at a lower 
cost than that of the former publicity department. The 
figures previously quoted take no account of the accrued 
profit on the works in progress but not completed at June 
30, which this year amounts to £1,584, and last year 
amounted to £526. 


Then came the Electricity Committee’s report dealing 
with the communication from the Electrical Contractors’ 
Association conveying copies of the resolutions passed at 
a meeting of contractors in the Marylebone area, It may 
be of interest to put these resolutions on record in view 
of what may happen within the next few months. They 
run as follows: ** That the Association record the emphatic 


MESSRS. FERRANTI' S EXHIBIT. 


opinion of those present, being electrical contractors carry- 
ing on business in St. Marylebone, and paying rates in the 
Borough, that the existence of the Sales Department as 
at present conducted is unnecessary, unfair to the electrical 
contractors as such, and as ratepayers able and willing to 
supply all electrical requirements ; and protest against the 
methods of the department in making use of information 


would care to interview them, & good many of the mis- 
understandings which exist could be removed. 


After the prelude, the drama. Up rose Mr. Duncan Watson 
to oppose the first report on the fourfold ground that 
the Electricity Committee had a majority on the Joint 
Committee, owing to two of the members of the Electricity 
Committee being also members of the Finance Committee, 
that no data or information of any kind was placed before 
the Joint Committee of what had been done in similar 
cases elsewhere; that the time taken by the Committee 
was quite inadequate to discuss such a very important 
matter; and that a letter by the Manager of the Electricity 
undertaking was sent to the members of the Electricity 
Committee, and not to the members of the Finance Com- 
mittee, which said letter had to do with the policy of the 
Sales Department, though the chairman of the Joint Com- 
mittee declared that it had not. Then followed Mr. Oswald 
Lewis, who, criticising the statement of accounts, said that 
every penny of profit that could be shown—even that on 
uncompleted works—-was set down, but there had been no 
equal desire manifested to indicate every item of expendi- 
ture. Not one penny, he said, had been charged against 
the Sales Department in respect. of advertising, yet adver- 
tising had particular reference to the conduct of that 
department. What commercial undertaking like the Sales 
Department could be carried on without advertising ? He 
was sure the manager of the Sales Department would agree 
that sales had resulted entirely through the advertisements. 
A total of £221 was shown as the net surplus, while the 
working capital amounted to £10,000; that was a profit 
of less than 2} per cent. If so small a profit was shown 
even after the favourable treatment the accounts had 
received, then something was wrong somewhere. They 
were bound to dismiss the suggestion that the manager 
was incompetent, so all there remained to explain the 
smallness of the profit was that it was through price cutting. 


* I have never yet seen," added Mr. Lewis," so clear a 
proof before this Council that these constant charges of 
price-cutting by the Council's Sales Department have not 
some foundation. If, after taking all your profits and 
allowing nothing for your advertisements, you can only 
show a profit of less than 2} per cent., it shows that you 
cannot be earning a fair profit on the work you do. How 
is the private contractor to carry on his work without anv 
advertising, and live on a profit of less than 2} per cent. ? 
I think, whether you accept these accounts, or whether 
you do not, they will form a record of the truth of the 
assertion that has been made again and again of the way 
the work in this department is carried on. It enables the 
department to compete on terms which a private firm 
cannot hope to offer." 


Mr. Helsdon carried the matter a little further, and 
submitted an extraordinary instance of price-cutting. The 


obtained as the electricity authority to enter into unfair | department, he said, had submitted an estimate for the 


competition. That the Association, whilst expressing 
satisfaction at the decision of the Electric Supply Com- 


installation of electric light in a small flat and quoted 
£12 12s. The lady who required the installation then ob- 


mittee to discontinue the system under which all wiring | tained an estimate from a contractor who quoted £10 10s., 


work is done by one so-called contractor in the service of 
the Committee, disapproves of the proposal to select one 
contractor only for each district in the Borough, and con- 
siders that all wiring (not merely the wiring of licensed 
premises) should be open to competition by all contractors 
in the Borough, thus ensuring economy and satisfaction to 
all concerned ; and the members of the Association and 
other electrical contractors in the Borough pledge them- 
selves in the event of the latter policy being adopted to 
use every means in their power to make it a success." 
With these resolutions a letter was sent to the Mayor, 
asking him if he would receive a deputation on the subject ; 
as to which the Committee expressed the opinion that if 
a deputation of those members of the Association who are 
ratepayers, or of any electrical contractors in the Borough, 


and she at once wrote to the department saying she would 
not employ them to carry out the work, as she could get 
it done for two guineas less. The department promptly 
sent in a proposal to do the whole work for £10 4s. ! Even 
this was not all, for, said Mr. Helsdon, ** as soon as the man 
started on the work, the Council refused to lay the current 
on to this'particular flat, and began to insist upon the man 
carrying his connection through another flat, and so run 
round an area which caused some external piping, which 
was of a very expensive kind, and it had all to be bent 


|to a particular shape, and that alone cost £10, and yet 


the department quoted £10 4s. for the job. This depart- 
ment," added Mr. Helsdon, “‘ is being run in order to punish 
the private tradesman and in order to dish him out of his 
profits," and he suggested that the whole business was 
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“immoral.” This brought Mr. Russell to his feet. “ I've 
heard some speeches in this Council in my time,” he ex- 
claimed, “ but this beats cockfighting.” Just when they 
were reaching the time when the ratepayers should get 
some benefit out of the electricity undertaking, its critics, 
he said, were doing all they could to retard it. When there 
was a loss they objected, and now they found fault because 
it was successful. ‘‘ But," he added, ‘ they are not going 
to intimidate me.” Mr. Fettes, who followed, put the 
matter in a nutshell. ** These men outside," he said, '' are 
ratepayers, as we are, and I think they have a right to 
protest against what they say is unfair trading when we 
are using their own money to fight them. We are all 
anxious to make this thing a success, but we want to 
make it fairly a success.” Like Mr. Lewis, Mr. Fettes also 
protested against the Department showing a profit by 
omitting to charge the cost of advertising and of circulars 


and posters. 


The atmosphere was very electric when the Chairman 
of the Electric Supply Committee rose to defend the 
department. Colonel Hopkins began by denying that there 
was any irregularity in the composition of the Joint Com- 
mittee or that there had been anything in the nature of 
price-cutting. He quoted from the accounts : sundry sales, 
etc., £3,028, less prime cost, £2,104 16s., profit £923. “ If 
electrical contractors say that it is cutting prices to show 
a profit of £920 on a total of £3,000, then the electrical 
contractors must be very fortunate people." Referring to 
the published statement that there was a loss of £2,000 on 
the undertaking, Colonel Hopkins observed '* that was not 
the loss; it was the expenditure in excess of the receipta 
of the Joint Department," and he seemed a little surprised 
when this happy explanation was received with boisterous 
merriment. He defended strenuously the policy of not 
charging advertising to the Sales Department on the ground 
that it was the advertising of the whole undertaking. 
Finally, he challenged Mr. Helsdon's statement with regard 
to the work taken away from a contractor by the depart- 
ment’s under-cutting. “ Mr. Helsdon," he said, with some 
heat, * has made a most extraordinary statement. If it 
were true, I would not stand here for one minute to attempt 
to defend our department. Can Mr. Helsdon," he asked, 
“ give us the name of this customer ?" “ Certainly," said 
Mr. Helsdon with a promptness which Colonel Hopkins 
seemed to find very disconcerting. “ The lady is Mrs. 
Wheatley, the address is 71, Cornwall Mansions, and the 
contractor whose job was taken away from him is Mr. 
Bakewell, of St. John's Wood.” And he produced a letter 
from the lady herself, reciting all the facts as set forth. 
Colonel Hopkins could only reply that the matter should 
be thoroughly investigated and a report presented to the 
Council. This he managed to obtain before the Council 
rose. From the correspondence then brought up it appeared 
that a first estimate was given by the department for 
£9 6s., but the customer requiring sume additional work 
to be done, a revised estimate was sent totalling £10 4s. 
The lady then went to & contractor, who quoted £2 less 
and obtained the order, ‘‘ so that instead of us cutting 
out the contractor," said Colonel Hopkins, " the con- 
tractor cut us out.” Coancillor Helsdon, however, suggested 
that the version of the matter thus put forward was at 
variance with the facts, so doubtless we shall hear more 
of it. In the end, with some dissentients, the report was 


declared to be adopted. 


Something further, in fact, has been heard of the matter, 
not through the Council but from the electrical contractors 
concerned, who wrote to say that Colonel Hopkins' state- 
ment is “ entirely wrong.” They declare that the Council 
quoted £12 12s. for the work, and it was only because 
the lady thought this price too high that she sou ght another 
estimate. The contractors go on to say: “ The lady in 
declining the Council's estimate gave her reason for so 
doing, and informed them that she had received a price 


at two guineas less, and it was then that they quoted her 
the sum of £10 4s. When the work was near completion 
and the position of the service had to be decided they 
endeavoured to compel us to carry our mains from 
No. 7 block to No. 3, which alone would have cost about 
£6 10s., and it was owing to this attempt to compel us to 
lose money on the work that the lady and ourselves had 
agreed to instal the gas and pull out the wires already 
fixed if they would not bring the service into No. 7." This 
puts a very curious complexion on the matter, and we await 
with interest the next statement of the Council. 


p—— 


|! is interesting to learn—the more especially since the 
information comes from an American source—that 
British electrical manufacturers are able to hold their own 
against their United States competitors in at least one of 
the British dominions oversea. One of those commercial 
agents whom Cousin Jonathan is so fond of sending abroad 
to spy out the land, found that in New Zealand there was 
a singular prejudice in favour of British electrical ap- 
pliances. The principal of a prominent firm of electrical 
engineers told him why ; and he has transmitted home the 
firm's memorandum on the subject in order that this 
reprehensible condition of affairs may be remedied. It 
appears that in the first place better value for the same 
money is obtained in Great Britain, and where prices are 
on the same level, public taste favours the British-made 
article. In the second place the preferential Customs tariff 
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in force in New Zealand treats American goods as being 
of foreign manufacture, and as a result the duty on them 
is 50 per cent. higher. As most electrical appliances bear 
a duty of 20 per cent. ad valorem on the invoice value 
(plus 10 per cent.), the American article costs 11 per cent. 
more for duty alone. In the third place, before American 
houses will give a paying trade discount, arrangements have 
to be made either to send cash with order or take up a 
demand draft, whereas competing British firms frequently 
give 60 and 90 days sight and the receiver of the goods 
has a chance to turn them over before payment is actually 
made. And finally, the time taken by American suppliers 
to effect delivery of an order is usually longer than that of 
British, or even some European firms; and the home 
charges are usually much heavier in America than in Great 
Britain. 


With tenders for electric lighting or power work the 
public should remember that there are so many factors 
to be considered—the quality, the guarantee, the reputation 
of the firm tendering, their special adaptability for certain 
work, etc., that really the matter of price is often worthy 
of least consideration, and the plan of accepting the lowest 
tender is both unfair and unwise. 
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Thermometry at a Distance. 


At the Turin Exhibition a very interesting electrical | battery is connected to the instrument, and in releasing 
system of distance thermometry was exhibited bv the | the button, first the battery and then the thermometer 


Siemens-Halske Aktien Gesellschaft, and this system 1s 
now available in this country, being developed by Messrs. 
Siemens Brothers & Co., Ltd., of Caxton House, West- 
minster, S.W., for the purpose of measuring the tempera- 
tures in cold storage rooms, slaughter houses, store rooms, 
publie buildings, hospitals, schools, and other situations 
of a similar character. The general function of these instru- 
ments may be summed up by saying that they may be 
used in any kind of building where circumstances neces- 
sitate the measurement of temperatures on an extended 
scale and where it is preferable or convenient to provide a 
central indicator station. They are built on the principle 
of the variation of the resistance of a metallic conductor 
with the variation of the temperature. 


The thermometers themselves are fixed in the different 
rooms, or positions of which temperature indications are 
required, and each of them is provided with two connecting 
wires which lead to the indicator station, where thev are 
attached to the reading instrument by means of a push 
button arrangement or multiple-contact switch. ^ An 
installation of this system therefore consists of the resistance 
thermometers or elements, the connecting wires, the 
temperature indicator, a switching device, and a battery 
and accessories. 


Dealing first with the resistance thermometers or 
elements, these are platinum spirals fused into quartz 
glass and provided with a perforated protecting cover of 
sheet iron fixed on a calcareous slate base to be attached 
to the wall or ceiling of a room. The general appearance 
of one of these is shown in Fig. 1. The resistance of the 
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platinum spiral at 0° Centigrade is 50 ohms and varie 


about one ohm with every 50 Centigrade. Two copper wires 
are connected to each thermometer and lead to the indi- 
cating station. The direct reading temperature is a pointer 
galvanometer, this being a sensitive instrument on the 
Duprez-d'-Arsonval principle with a system fixed on a 


horizontal axis. The upper part of the case is provided | 
with a small screw which serves to adjust the pointer to - 


zero. The indicator as made in the round switchboard 
pattern, and with cast iron cover and nickel plated rim. 
The switch for connecting the single thermometers with 
the temperature indicator is a push button arrangement. 
At the side of each button there is an indicating tablet. 
One of the buttons serves to connect the testing resistance. 
The arrangement is such that in pushing a button anv 
other button pushed before will be automatically dis- 
connected before contact is made. This is not only done 
for the purpose of convenience but to avoid a connection 
of two thermometers with the galvanometer at thesame time 
because if this were done not only would totallv wrong 
readings be obtained but the instrument would be ereatlv 
endangered since the intensity of the current then passing 
through it would be a multiple of that necessary to brine 
the pointer to the end of the scale of this sensitive indicator. 
If the resistance be either too big or too small, or if the 
circuit be broken at this point, harm to the galvanometer 
may result, and'it must therefore be made impossible to 
complete more than one circuit at a time. This is auto- 
matically done by the push button arrangement, so that 
in pushing a button, first the thermometer and then the 


| quire “much 


| work, 


is disconnected. One of the push buttons, called the 
releasing button, serves to disconnect any one of the other 
buttons from the indicator. "These push button arrange- 
ments are standardised for the connection of 4, 8, 20, 
30,* 40 'and 60 thermometers. 

The battery as a rule is a¥dry cell or an accumulator 
with a small capacity only, since the use of current is but 
small on account of the short time during which the ther- 
mometers are connected to the indicator. The pressure of 
the dry call or accumulator battery when sinking through 
extensive use, is regulated by means of the regulating 
slide resistance mentioned above. The galvanometer and 
push button arrangement, together with the regulating 
slide arrangement, are fixed on a small marble table 
which has, at the back, in addition to the terminals for the 
wiring to the thermometers and the battery, the necessary 
adjusting resistance coils. This collection of apparatus, 
which makes the system a most compact and convenient 
one, is illustrated in Fig. 2. The practical advantages 


of such a thermometric system are too obvious to re- 
explanation. 


In many of the industrial 


processes, such as brewing, cold storage, furnace 
etc., regulation of temperature is a prime 
necessity, and in addition to this the importance of tempera- 
ture to health in public buildings, such as schools, hospitals, 
and the like, is too great to be neglected. With this 
apparatus it is possible to measure the temperature of 


| various parts of an industrial plant or a portion of a building 
from a central office by simply depressing one of the push 


buttons on the switchboard, which will be recognised 
às a great advantage over the old method of using ordinarv 
mercury or spirit thermometers in the various rooms 
distributed over buildings and read periodically by 
attendants. The old method necessitates walking to each 
thermometer, opening and closing doors, thus causing 
the temperature in the various rooms to fluctuate. It is 
obvious that a method which enables engineers of a large 
establishment to ascertain and thus control the tempera- 
ture of the various rooms from a central point without 
the help’ of assistants and without leaving their: offices 
must be of great convenience. The apparatus therefore 
is culsalated to b» of @r*itb value Fos a large range of 
purposes, and i3; therefore of considerable interest. , 
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Special Notes on Leading Exhibits. - IV. 


Messrs. A. Reyrolle & Co., Ltd. 


Stand No. 149. 


Messrs. A. Revrolle & Co.. Ltd., of Hebburn-on-Tyne, 
have a very fine exhibit of the manufactures with which 
their name has been associated for upwards of a quarter 
of a century, We give herewith a detailed description of 
the most important of these exhibits. 


FIO. A. 


Draw-out Pillars. The illustration (Figure A)shows a 
draw-out pillar type gear specially designed. for. mining 
work. The design is such that the pillars can be used as 
separate units. or anv number of them can be combined 
to form a switchboard. 

As will be seen from the illustration. the whole of the 
gear is mounted on a substantial cast tron pillar with the 
busbars in a chamber at the top, the switch being arranged 
to plur into suitable contacts and to slide on the rails 
shown. 

The interlocking gear is shown on the right-hand skid, 
and the arrangement is such that the switch handle must 
be in the “off” position before the switch can be with- 
drawn from contact with the busbars. and a swing door is 
provided which ean be locked in position, in order to cover 
the contacts when the switch is removed, 


In the illustration the dividing box is shown entering 
the underside of the gear, but dividing boxes can also be 
provided at the top and at the ends of the busbar chamber 
if necessary. 

The advantages of this gear will be obvious in that, in 
the event of adjustments being required on the switch 
itself, it can be readily drawn out and taken to ‘ bank " 
without disturbing any other part of the gear ; or if work 
ix necessary on the cable controlled by one of these panels 
it. is only necessary that the switch should be drawn out 
sufficiently far to enable the swing lid to be locked in 
position after which there is, of course, no possibility of 
the cable being made alive. 


Fit. R. 


Messrs. A. Revrolle & Company are making this gear in 
two styles, viz., explosion-proof and dust-proof. 

New Type Self-aligning Porcelain Fuse Handles. These 
handles (Figure B) have recently been put on the market 
by Messrs. Reyrolle & Company, and while retaining 
the advantages of their well-known ventilated type, a 
valuable feature has been added in the self-aligning con- 
tacts. Instead of being rigidly cemented into the porcelain 
as hitherto, these are now secured by a single screw and a 
patented ball and socket arrangement which enables the 
contacts to take up anv position within limits, thus ensuring 
that. perfect contact is made with the clips even if these 
are not in perfect alignment. All sizes from 25 amps. to 
600 amps. are being made. A complete line of protecting 
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caps for the clips can also be supplied, thus making the 
fuses conform :n every way with the 1910 Home Office 
recommendations. 

Distribution Boxes. These boxes (Figure C) are of stout 
cast iron and are fitted with the firm’s new self-aligning 
fuse handles. 

In place of the porcelain caps referred to above, it has 
been found advantageous in the case of these distribution 
boxes to protect the terminals by means of screens of 


FIG. C. 
insulating material suitably shaped, so as not to interfere 
with the insertion or withdrawal of the fuse handles. 

Lever Type Starters. A very wide range of lever 
type starters is shown, the general appearance of these 
being as illustrated by figure D. 

These starters are fitted with renewable contacts and 
magnetic blowouts in all sizes above 15 h.p., and in all 
cases with the firm's well-known patent '* current-growing " 
resistance. 


FIG. D. 


Since this resistance was exhibited at Olympia six years 
ago it has been brought to a very high state of perfection 
as regards stability under most severe overload conditions. 

We may remind our readers that the special feature of 
this resistance is that it is unnecessary to slowly move 
from step to step when starting up a motor, as all that is 


FIG, E. 


necessary is to bring the lever to the starting position and 
to wait there until the motor gets up a good speed, after 
which the resistance can be cut out practicallv at once. 

These starters are made in all sizes from 4 h.p. up to 
250 h.p., and can be fitted with no-voltage, no-load and 
overload releases. 


Drum Type Starters. 
type starter fitted with the patent resistance described 
above, and this apparatus has a further advantage in that 
it is entirely self-contained, and makes it unnecessary to 
have any other switch or fuses on the motor circuit. 

The double-pole double-break circuit breaker is inter- 
locked with the handwheel in such a way that immediately 
the cireuit breaker opens the handwheel returns to the 
starting position, and the starting operation must be com- 
menced afresh. 


FIG. F. 

Also the circuit breaker is free on all positions of the 
starting handle, so that if the operator fails to observe the 
instruction to “ Wait on the first stop until the motor 
starts," the excessive current simply brings out the circuit 
breaker, and the starting operation has to be repeated all 
over again. 

An adaptation of this starter is shown in the firm's double 
revolution drum type starter, the internal construction of 
which is exactly the same, except for the addition of the 
shunt regulating contacts, which are brought into use only 
on the second revolution of the handwheel. 
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FIG. G. 


With this apparatus it is impossible to start up on a 
weak field, as the shunt regulating assistance is auto- 
matically cut out of circuit on bringing the handwheel 
back to the starting position. 

Switchboard Type Oil Switch. These switches (Figure F) 
can be supplied either in the non-automatic type or fitted 
with one, two, three, or four trip coils, the coils being 
arranged for tripping on no-voltage, overload, no-load, or 
any combination of these. The fixed contacts of these 
switches are of the firm’s well-known swivelling type, 
which have also a cleaning action on the contact bars. 

A special feature of Messrs. A. Reyrolle & Company’s 
stand is their show of explosion-proof apparatus, including 
distribution boxes, pillar type gear, drum type starter and 
oil break switches. | 


Figure E herewith shows a drum 


It is now coming to be recognised that the expression 
** gastight " is a misnomer, and that, while apparatus may 
be reasonably gastight when sent out of the works, it is 
next to impossible to keep it so, and recognising this fact 
several years ago, Messrs. A. Reyrolle & Company set out 
to design a line of apparatus which, while not gastight, 
is flame and explosion-proof in so far as, although an ex- 
plosion may take place inside, no flame can be emitted, 
and also, of course, the parts are proportioned to with- 
stand the maximum internal pressure which can possibly 
occur. 
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FIG. H. 


There are also shown types of Messrs. Reyrolle's 
explosion-proof distribution box with explosion-proof 
ammeter; pillar type gear with explosion-proof switch ; 
explosion-proof drum type starter; explosion-proof 50 
ampere oil switch, and explosion-proof 200 ampere oil 
switch with explosion-proof ammeter. 

Figure G illustrates a “‘ quick make and break " oil 
switch specially designed for controlling squirrel cage 
motors. The handle of this switch can remain in two 
positions only, viz., " full-on ” and “ full-off," thus making 
it perfectly safe to entrust the starting and stopping of a 
squirrel cage motor to unskilled labour. 


SHOWING JOINT BUCKLED IN JOINT BOX. 


Figure H shows an Oil Immersed Starter. To meet the de- 
mand for thoroughly reliable small power motor starters at a 
low price, the starter illustrated has been put on the market. 
The resistances are immersed in oil and these starters are fitted 
with no-voltage releases only. By a novel method of con- 
struction, the contacts move under the brush and a power- 
ful magnetic blowout is die which acts on all steps. 

Wall Plugs. A very full range of wall plugs is shown, all 
of these being fitted with arrangements for earthing as 
required by the Home Office Regulations. In the 5-ampere 
size, the earthing arrangement consists of phosphor bronze 
scraping contacts between the base and the cover, thus 
ensuring that a good earth is made as soon as the plug 
part is put into position. In the 10/20 ampere and 50 ampere 
sizes, however, an extra pin is provided, and this is arranged 
so that the earth contact is made before the circuit is com- 
pleted, and also that it is broken last. 

“ Vernier " Joint. This joint is the invention of Mr. C. 
Vernier, of Messrs. the Newcastle-upon-Tyne Electric 
Supply Company, and was designed to obviate occurrences 
of the kind illustrated herewith, where it will be seen 
that, owing to expansion of the conductors, the joint has 
buckled in the joint box, and, although it cannot be seen 
from the illustration the conductors were forced through 
the insulation into contact with the lead box. 


THE ELECTRICAL ENGINEER, OCTOBER 


435 


I3, Torr, 


The next figure shows the interior of a three-phase joint and 
the fittings may be briefly described as follows :—The cable 
ends are cut to leave a gap of 3 in., and a piece of brass 
tubing having flexible braids secured to it axially is slipped 
over the ends, and the ends of the braids are in turn secured 
to the cable. The cable ends are thus constrained to move 
in a straight line, and the flexible braids ensure continuity 


INTERIOR OF 3-PHASE JOINT. 


of circuit. The whole joint may be enclosed either in a 
lead box or in a wrought iron pipe with special ends and 
glands for taking the lead covering and armouring. 

There is also on exhibition the 600 ampere mono-break 
Controller here illustrated, and the interesting feature 
of the design is that the current is not broken under 


JOINT ENCLOSED. 


each contact in turn, as in the usual design, but all the 
breaking is done on one contact only, and as a very powerful 
magnetic field can be concentrated on this point, burning 
and the chances of arcing are reduced to a minimum. A 
complete line of controllers on this principle is at present 
being developed at the firm's works in Hebburn. 


MONO-BREAK CONTROLLE t. 


A complete 20,000 volt panel typical of a large number 
supplied for the north-east coast companies is on exhibi- 
tion. The general design is similar to the firm's well- 
known 12,000 volt switchgear already described in these 
columns, but it is, of course, very much larger to meet 
the increased pressure. A number of 6,000 and 12,000 
volt panels are also on view. 


Brimsdown Lamp Works, Ltd. 


Stands Nos. 100 and 115. 


The Imperial Lampworks ( Brimsdown), Ltd., of Kingsway 
House, Kingsway, and Brimsdown, Middlesex — whose 
trading title is about to be altered to the Brimsdown Lamp 
Works, Ltd.—have a very fine display of the Colloid- 
Tungsten metal filament lamps, now so widely known as 
** Brimsdown Lamps.” Manufactured under the Colloid- 
Tungsten and improved patents under which the exhibitors 
possess the sole rights of manufacture in Great Britain>the 
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special advantages claimed for the Brimsdown process are 
a more homogeneous filament, a longer average life and the 
greatest possible efficiency per unit. 


Guided by the company’s well-known signs, “ After 
Sundown, Brimsdown,” and “ See things in a better light," 
artistically displayed by means of Colloid-Tungsten lamps, 
and by models of the equally well-known poster depicting 
John Bull shouldering a giant Brimsdown bulb, visitors will 
have no difficulty in finding the Brimsdown Company’s 
exhibits. The lamps are displayed in every variety of shape, 
size and candle-power, for service on circuits from 25 volts 
to 260 volts, and giving from 8 to 1,000 c.p., and adapted for 
the lighting of houses, shops, public buildings, and streets. 
For all these purposes the special advantages which are 
claimed for the Brimsdown lamps are that they are four 
times as efficient as the best carbon-filament lamps, that 
when compared with carbon-filament lamps, they give double 
the light for half the consumption of current, that a 25 c.p. 
Brimsdown lamp burning for 40 hours will consume one 
unit of electricity only, that they have a life of 1,000 to 
5,000 hours and show no appreciable drop in light after 
burning 1,000 hours, that when Holophane reflectors are 
employed with Brimsdown lamps, an average increased 
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British Aluminium Co., Ltd. 


Stand No. 266. 


The British Aluminium Company, Ltd., of 109, Queen 
Victoria-street, London, E.C., have an extremely effective 
display of Aluminium in the various forms in which it has 
become so important an adjunct to the electrical industry. 
As is well kn6wn, this beautiful metal is now extensively 
used for almost all classes of conductors where formerly 
copper alone could be economically employed. One of the 
largest fields for Aluminium is in bare cables for overhead 
transmission lines, and the British Aluminium Company 
are exhibiting samples of these cables for currents from 2 to 
2,000 amperes, as well as all the jointing and other material. 

Aluminium in bar and rod form is also now extensively 
employed for all kinds of switchboard and central station 
connections, and the company are exhibiting a complete 
switchboard panel with aluminium connections. — Their 
exhibit also includes examples of all the different forms in 
which the metal is supplied, together with a collection of 
electrical fittings and apparatus in which Aluminium plays 
an important part. 


THE BRIMSDOWN EXHIBIT. 


light equal to one-third of the total is obtained, and that 
they do not blacken. They will burn in any practical 
position on any commercial circuit, and they are * British 
made by British labour." 

The company's works at Brimsdown, Middlesex, about 
10 miles from the Liverpool-street terminus of the Great 
Eastern. Railway, comprise several blocks of modern 
factories covering an area of about 5 acres, and are specially 
designed for the manufacture of metallic filament incan- 
descent lamps under the Colloid-Tungsten and improved 
patents. The severa! departments of the works dealing with 
the many processes of manufacture, consisting. of the 
chemical laboratory, filament factory, glass-blowing, lamp- 
making exhausting, photometric and testing rooms, ete., 
are equipped on the most modern principles—the whole 


forming one of the best appointed factories in Great Britain | 


for the manufacture of metallic. filament lamps from 
inception to completion. Here employment is given to 
hundreds of skilled workers under the best possible hygienic 
conditions. 


It should be mentioned that the facia of the Brimsdown 
stand is outlined with an entirely new reflector illuminating 
strip, and there is also being shown a complete range of 
other illuminating specialities, which will doubtless attract 
the careful attention of all interested in the electric lighting 
industry. 


A very Interesting exhibit is the bare aluminium coil as 
used for tramway motors, alongside of the equivalent- 
copper coll, showing the large saving in dead weight of the 
former, together with better cooling. The exhibit also 
includes a number of samples of aluminium insulated cables 
of various types, as supplied by the company. 


Messrs. G. M. Boddy & Co. 


Stand No. 297 (Gallery). 


Messrs. G. M. Boddy & Co., the old established electric 
lighting specialists, who have recently removed from 
their old address in Grays Inn-road to more central and 
convenient premises at Leadenhall-street, London, E.C., 
exhibit a great variety of electrical appliances of all 
descriptions, but are making their speciality the new 


| drawn wire Tungsten filament lamps, the ** Mazda," the 


display of which in operation affords conclusive evidence 
of their brilliant lighting effects. 

In this connection it may be mentioned that since the 
recent patent litigation Messrs. Boddy & Co. have adopted 
the * Mazda " and have ceased to deal in the “ Metalite,”’ 
for which thev made so excellent a reputation throughout 
the world. This course they have adopted, among other 


| reasons, because the drawn wire filament constitutes so 
great an Improvement on the pressed. filament. 
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The metal filament has already worked a revolution 
in electric lighting, but, until the advent of the ‘‘ Mazda " 
drawn wire lamp, the filament, in which the metal used 
was brittle and non-ductile, has been subject to one 
drawback, namely, its extreme fragilitv. In factories and 
places where vibration is considerable it has been found 
hitherto impossible to use a metal filament lamp. The inven- 
tion of the drawn wire filament embodied in the “ Mazda” 
lamp is an achievement of immense value, as it entirely 
removes this defect. The efficiency 1s the same as in the 
pressed filament lamps now in use, but whether subject 
to vibration or not, it is claimed for the “ Mazda " drawn- 
wire lamp that it has a very much longer life than any 
other make of either carbon or metal filament lamp. The 
prices, which remain the same as for the ordinary lamp, 
are subject to a liberal discount. 

It may be added that Messrs. Boddy & Co. have been 
electric lamp specialists for the last 18 years, and make 
a point of being closely in touch with all improvements as 
they occur. 


Messrs. Mawdsley’s, Ltd. 


Stand No. 74. 


The exhibit of Messrs. Mawdsley's, Ltd., of Zone Works, 
Dursley, Gloucestershire. consists of continuous current 
dynamos and motors, constructed on the well known 
Mawdsley Patent Zone svstem of winding. The patentee, it 
may be mentioned, is managing director of the firm. There 
are now about 15,000 machines made under these patents 
in daily use, varying in size up to 300 kw. | 

There is also shown a 50 kw. single bearing dynamo, 
direct coupled to an 80 h.p. oil engine, also a 50 h.p. motor 
complete with pulley and slide rails. Smaller machines 
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MESSRS. BERRY. SKINNER & Co'S. STAND. 


driving “a } Worthington centrifugal pump, gear pumps, 
and a Lugard’s planer gear are also on view.  Visicors to 
the Exhibition should make a special point of inspecting 
this last-named apparatus. 

Other exhibits include a motor-generator as supplied in 
very large numbers for cinematograph work and for 
batterv charging ; a completely watertight motor, having 
mounted on its frame a " Sirocco " fan, ard intended for 
use on board ship, where in bad weather the motor is 
liable at times to be submerged: a totally encloscd lift 
motor with crank handle as used by many of the leading 
lift makers, and a motor fitted with back gear to reduce 
the speed of the second motion shaft. Special note should 
be taken of the trunking arrangement of the bearings 
in which this shaft is carried. 

Attention may also be specially directed to a motor of 
the tvpe used in connection with the Thomas Transmission. 
This is one of many supplied for use on petrol driven 
vehicles, whereby the power during acceleration is trans- 
mitted from the engine to the wheels through a dynamo and 
motor embodying the principles of the sun and planet 
gear, through a triple concentric transmission shaft. These 
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motors were fitted to the chassis which recently successfully 
went through a 5,000 mile Automobile Club trial. 

The smallest machine on the stand is one which develops 
about } h.p. at 1,000 r.p.m. It is built on the same lines 
as regards construction and rating, as larger machines, 
and is similar to that supplied in large numbers to one of 
the principal Government departments. Messrs. Mawdslev's 
machines, it should be mentioned, are characterised 
throughout by a very conservative rating, a quality which 
is becoming more and more rare in these days of keen 
competition. 


Messrs. Lundberg’s * Lektrik " 


Accessories. 
Stand No. 90. 


At Stand No. 90, in what is practically the central area 
of the Exhibition, is to be found the exhibit of Messrs. A. 
P. Lundberg & Sons, of 477 to 487, Liverpool-road, N. As 
everyone knows, this firm are specialists in numerous kinds 
of small switches, plug-connections, and other accessories ; 
and the ingenuities and niceties of their constructions are 
things to marvel at. When the common tendency is to 
estimate the importance of a thing according to its size 
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(a verv erroneous idea, of course), it Is something to be 
thankful for that we have here a firm which devotes its 
energies to the design and perfecting of very small apparatus 
which, after all. is essential to the proper working of any 
electrical installation. 

Messrs. Lundbergs’ rate of output of new designs, im- 
provements. and new methods of connection is as great 
as ever it was, and their standard of constructional excel- 
lence is as high as ever. Thus we have had no difficulty in 
culling plenty of material which has not yet been laid 
before our readers. 

Not content with the already almost perfect features of 
their * Pivot " single-way switch, Messrs. Lundberg have 
introduced yet another refinement, in the shape of an 
independent quick-break action. The advantages of a 
quick-break which takes place independently of the 
operator of the switch are that the sparkwear at the switch 
contacts is reduced to a minimum and that the contacts 
keep clean much longer. Fig. 1 will give some idea of this 
valuable addition. 


Fig. 2 shows a cord-pull switch for cheap wiring. Special 
terminals are provided for the attachment of the flex. 
which enters through an insulation-bushed hole in the 
cover. The cord then passes through insulating buttons 


or eyes on the ceiling, and terminates at the lamp pendant 
or other fitting. 

In Fig. 3 is shown the new large size of the now well- 
known * Twinob" switch. This has a capacity of 10 
amperes per way, Le. 2 amperes altogether; and the 
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moving contact-arms are of the * chopper" type, with a 
double-break to each. In addition to its ordinary uses, 
this switch may be modified in three ways, which res- 
pectively convert it into the following types :—20 ampere 
single-way, 10 ampere single-way with quadrupje break, 
10 ampere double-pole. 


Fig. 4 illustrates how both sizes of “ Twinob switch 
are modified for a.c. motor-starting work. One of the 
levers which has to spring off as soon as released, has fitted 
to it a kind of box which encloses the knob of the other 
lever. This ensures the necessary simultaneous putting-on 
of both levers. We understand that Messrs. Lundberg 
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have devised a number of other special arrangements for 
motor work, particulars of which will be published shortly. 


Those who prefer the double-push type of flush switch. 


will find the pattern illustrated in Fig. 5 of interest. This 
figure shows a single-way type, and it is of importance to 
note that the same action can be applied to both the two- 
way and intermediate types as well. These articles are 
supplied in iron boxes. 

The now well-known * Marvel ”? switch has already been 
described in these pages, and it will be remembered that 
intermediate points of control are secured by using the 
" Marvel Intermediate " switch. A new surface form of the 
latter is shown in Fig. 6. Both these switches are now 
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obtainable on 21 in. diameter bases for flush work. Some 
people are inclined to think that “ Marvel” switch circuits 
are too complicated for ordinary work. That is because 
thev do not understand them, or the varieties of lamp 
contro! which they afford. That the “ Marvel” circuit is 
a thoroughly practical and effective one is evidenced by 
the facts that there are ahout 50€ of them in use at the 
Strand Palace Hotel, London, and that another large 
building, whose identity cannot at present be divulged, is 
also to be fitted with a very large number. 

Fig. 7 illustrates a new pattern of 10 ampere metal-cased 
watertight push-and-pull switch which has been supplied 
to the Admiralty. The box in of * Naval” brass, with 
three stout lugs for fixing it to its support. Stuffing boxcs 
are provided for the passage of the leads, the operating 
plunger passes through a similar box, and the screw-on 
cover has a soft metal packing ring. The inner end of the 
plunger is insulated by a porcelain reel from the contact 
parts of switch. The most important features of this 
accessory is its independent make and break, its action 
being quite unaffected by slow or uncertain operation of 
the plunger, or by the tightness of the packing around the 
latter. The special form of terminals, it will be noticed, 
allows of ease of wiring and security of connection. 

The * Narrow-Oblong " pattern of flush two-pin plug- 
connection seen in Fig. 8 is now made in all three standard 
Lundberg sizes, viz. :—“ Dot” (21 amps.), ** Universal ” 
(5, amps.), and * Magnum” (15 amps.): and its general 
construction has been improved. One use for this pattern 
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is for grouping alongside the single-way, two-way, inter- 
mediate, or double-pole types of “ Klymax " flush-panel 
switch, in the iron boxes provided for the latter. — 

As regards plug-connections for earthing, in line with 
Home Office requirements, Messrs. Lundberg state that 
pl have already several patterns available, but that 

are not yet standardised, as various improvements are 
still being introduced from time to time. 


The fibre-disc two and three-pin plugs for all kinds of 
socket are now provided with extra insulation in the shape 
of mica bushes and washers. This improvement has been 
patented. 

In garages, stables, storerooms, workshops, and number- 
less other places where portable hand-lamps, heaters, or 
motors are used, or where accumulators are charged, the 
form of plug-connection seen in Fig. 9 proves extremely 
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useful. The idea in view is to prevent the plug being acci- 
dentally pulled out of its socket ; and this end is attained 
bv the simple (patented) device of fitting side pins in the 
cap of the plug and drilling a hole in the spring-hinged 
shutter of the socket. The plug is also fitted with a cord- 
grip entry for its flexible. 
Speaking of plug-connections and accumulator-charging 
reminds us of the fact so many people entrust this work to 
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careless outsiders when often they could do it themselves 
at home. 

All that is necessary is that a direct-current supply 
should be available. If this is the case, the combination of 
switch and plug seen in Fig. 10 is fitted in place of any 
single-way switch, and the accumulator connected to the 
lugs at the end of the flex, after the polarity thereof has 
been ascertained. The switch is a two-way one, and the 
connections (Fig. 11) are such that in one position the 
lamp is alight without the accumulator, while in the other 
position they are in series. 
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Though the “ Auto-Combmations” (Fig. 12) may not 
be entirely novel to some of our readers, it certainly merits 
notice here. It consists of a “ Pivot Combination” of 
single-way switch and two-pin plug-connection, with an 
automatic interacting device which causes the switch to 
fly off while the plug is being withdrawn, and which keeps 
the switch off as long as the plug is out. Below the two 
sockets 1s a plunger which is so linked to the cradle of the 
switch that the latter flies off and the plunger flies out 
while the plug is being withdrawn. Tf the plug be put in 
place the plunger is pushed in, and the switch may then 
be operated in the usual way. The object of the device, 
which is made in 5 and 10 ampere sizes, is twofold :— 

(a) It ensures the breaking of the circuit at the switch 
contacts, should the plug be thoughtlessly withdrawn 
while switch is on. This automatic switch-break action 
comes into play before the plug actually leaves the socket, 
and the plug and socket are consequently kept free from 
spark wear. 

(b) It ensures the socket being cut out of circuit while 
the plug is away. Though the switch may be put on when 
the plug is out, it flies off again immediately it is released. 

The above are but a handful—so to speak—of the 
thousand and one accessories congregated at Messrs. 
Lundbergs' stall, where there are possibly a greater number 
or articles to the cubic yard than anywhere else. 

Numerous “ Demonstration Switchboards” form an 
outstanding feature of this exhibit, and enable the varieties 


of control afforded by various tvpes and combinations of 
switches to be examined with live circuits. 

These boards are portable, measure about 18 in. by 12 in. 
and are joined-up to teh supply by means of a connector 
at one side. A typical example of one is shown in outline 
in Fig. 13. there being some 30 or 40 in all. 

The circuits shown in the figure comprises a “* Twinob,” 
"Pivot Intermediate,” and two-wav switch and two 
lamps; and the arrangement is technically known as the 
'" Twinob " master-switch circuit. 

In practice, of course, there would generally be a number 
of lamps in circuit, andvoften_two or more intermediate 
switches to) give additional points of. control. 
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So long as the “ Twinob " switch has one knob on and 
the other off, the circuit acts a8 a two-way and intermediate 
one, giving control of the lamps from any of the switches. 
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The master action of the * Twinob " switch takes place 
when both knobs are put *on," or when they are both 

ut “ofi.” In the first case the lamps are kept alight 
independently of any action of the other switches, while 
in the second the current is cut off the circuit entirely. 

The uses of such a cireuit are very numerous, and in 
most cases the “ Twinob " master switch would be located 
where it was only accessible to a certain person or persons. 

To take an example, the circuit might control the whole 
of the staircase lights in a house or other building. The 
“ Twinob " switch could then be put in the housekeeper's 
room, the two-way switch on the top floor, and the inter- 
mediate switch or switches on the intermediate floors. 

These demonstration boards afford a liberal education 
in themselves, and now form a regular selling line much 
favoured bv contractors and others, who find them useful 
in explaining to customers what up-to-date switching 
means. The enterprising contractor can secure many an 
order bv their aid. 


Dussek Bitumen Co. 
Stand No. 242. 


Visitors to this stand should make a point of asking for 
the pamphlet issued by the Dussek Bitumen Company 
(Canal Bank, Deptford, London, S.F.), dealing with the 
manufacture of bitumen and box compound. Engineers 
will find in these brochures much to interest and, perhaps 
in some cases, to surprise them. 


THE STEMENS' STAND. 
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The exhibits include samples of “ Trinidite " joint box 
compound (of which the Dussek Company are the sole 


manufaeturers), refined Trinidad bitumen, resin oil, bitu- 


minous paint (for preserving iron and steel 
work), and greases for frames and covers, 
lubricating and other purposes. All these 
products are in such general use as to need 
no special description, but it may appro- 
priately be mentioned that the principals 
of the company have heen connected with 
the manufacture of bitumen, etc., for over 
20 vears, and their experience also extends 
to the actual laying of these materials in 
connection with mains work. 

It is claimed, too, that ** Trinidite”’ com- 
pound not only gives the highest tests, but 
the prices of this and other goods manu- 

 Ífactured by the company, keep the cost of 
services, extensions, etc., as low as possible, 
and invariably provide engineers with con- 
siderable saving in expense. 

Their works being situated on the water-side 
in London, thev are in a position to deliver 
any required quantity of bitumen, compound, 
etc., from large stocks always on hand. 


Engineering Instruments, Ltd. 
Stand No. 74. 


Messrs. Engineering Instruments, Ltd., of Skerne Works, 
Darlington, show a variety of ironclad, heavy type motor 
control gear. Most of thisisin the form of panels mounted on 
walls, and in addition, there is an oil circuit breaker entirely 
enclosed and mounted on a pillar for fixing to the floor. 
This is designed for use in mines, workshops, etc., as 1s 
all the rest of this gear, and to comply with this latest 
regulations for the supply of electricity in mines, factories, 
workshops, ete. This circuit breaker is illustrated and 
described on Sheet 35 of the firm's catalogue. 

There is also a motor control panel for a 50 h.p. continuous 
current motor. In the top section 1s an ammeter with 
double pole fuses and double pole quick break main switch. 
The middle section has a verv massive type of starter, 
fitted with no volt and overload releases, the contacts 
being so arranged that the only sparking which takes place. 
is that due to the increment current on each step, the main 
current being carried by a separate set of contacts. 
The no volt release on this starter is of somewhat novel 
design and is so arranged that a very slight magnetic 
pull is sufficient to keep the arm rigidly locked in the 
“on " position, until automatically released by the failure 
of the supply pressure. In the bottom section is a shunt 
regulator for varying the speed of the motor. The whole 
gear is enclosed in an iron case with a door to each 
section, all operating handles being on the outside of 
the case. 

Mounted on the wall is a double pole switch and fuse 
box with ammeter, also a triple pole box, one 15 h.p. 500 
volt semi-enclosed type ** Direkton ” starters and a 73 h.p. 
totally enclosed `“ Direkton " panel with switch and fuses, 
also ammeter. The great advantage of these * Direkton " 
starters is that one motion on the part of the operator 
only is necessary to switch on the motor. When the starting 
handle is pressed home a spring is compressed and this 
spring drives the starter arm over the contacts against 
the suction of a totally enclosed oil dash-pot. Thus the 
operator has no control over the speed at which the resist- 
ance is cut out of the armature circuit and the overload 
and no volt releases are operative during the whole time of 
switching on. 

Examples are also shown of a new standard type of 
starter just brought out by this firm, in which the note- 
worthy feature Is a special tvpe of easilv renewable contacts. 
To renew any one of these contacts, it is only necessary 
to take out one screw and there is no need to touch any 
nuts at the back of the starter. The resistances are of 
ample section and the starters are intended for heavy duty. 


O'her examples are those of totally enclosed fool-proof 
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MESSRS. MAJOR & CO., LTD. 
switch fuses, totally enclosed standard motor starting 
panels, starters and switch fuses on angle iron frames, 
ironclad fuses and sundry other similar items. This 
switchgear throughout is characterised by substantial 


design and heavy construction. 


The “ Auto " Recorder Co. 


Stand No. 228. - | 


The “ Auto " Recorder Company, of Kent-street Works, 
Leicester, are showing their “ Midland " patent Controlled 
Draught Furnace and their * Auto " COg Recorder. The 
draught furnace is exhibited complete ready for 
laying in a boiler flue. Of the recorders, two 
instruments are shown in operation, and a third is also 
at work, but with the outer case removed and with a glass 
central water vessel, so that the working can be plainly 
seen. A fourth instrument will be entirely taken to pieces 
in order to allow the details of the inner construction to 
be shown. The Auto Recorder has already been fitted in 
a very large number of factories both at home and abroad. 
and in the British dominions oversea 
proved its great efficacy in checking the 
wasteful consumption of coal. Its object, 
simply stated, is to analyse every few 
minutes a sample of gases passing from 
furnace to chimney and to record on a 
chart the percentage of carbonic acid gas 
contained therein. By this means it is 
possible to keep a perpetual check on the 
operation of the furnace and to permit of 
the admission of only the right quantity 
of air to burn the coal. 

Losses, as every engineer knows, are 
brought about alike by a shortage and by 
a surplusage of air. A 10 per cent. loss of 
coal through these causes is quite common, 
and losses up to 30 per cent. are by no 
means unknown. This ingenious instrument 
will enable it to be seen at any moment 
whether or not the coal is being burnt to 
the best advantage, and will immediately 
detect and record any waste which may be 
taking place. In ordinary boilers if there is 
15 per cent. COs the loss is practically nil ; 
if 10 per cent., the loss is approximately 
1 cwt. per ton; if 7 per cent., 2 cwt. per 
ton. The Auto Recorder Company have 
proved, by weighing the coal and measuring 
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the boiler-feed water, that they gain a 
10 per cent. increase in evaporation, with 
the same amount of coal, between days 
when the charts only showed 8 per cent. 
COs and those when 15 per cent. was 
obtained. The recorder is fixed in a 
convenient place, as near to the boiler 
as possible. A 4-in. pipe is fixed from 
the flue to the recorder, and the " Auto " 
patent filter supplied is placed in the 
pipe near the boiler flue to remove the 
dust and keep the pipe from choking. 
Only a small water supply to work 
recorder is required, capable of deliver- 
ing a few gallons an hour—also a drain 
from the the recorder. Starting up is a 
very simple operation, and when once 
started its action is automatic. It 
cannot get out of adjustment owing to 
temperature changes or evaporation of 
liquids ; all these are automatically kept 


right. The recorder. requires two or 
three minutes attention a day to 


change the chart, etc., the filter needs 
cleaning about twice a week (time 
required ten minutes), and the caustic 
solution wants changing about every 
two to four weeks, according to hours 
worked. The cost is less than a penny 
a day for caustic and water. 


This evening, at 8 p.m., Mr. R. Borlase Matthews will 
lecture on the “ Therol System of Cooking." at the Central 
Supply Station’s stand at the Olympia Electrical Exhi- 
bition. 


In India all wires carrying currents of à pressure over 
250 volts must be enclosed throughout their whole length 
in separate screwed armoured insulated conduits. At the 
same time the Government raises no objection to wires 
carrying three-phase currents, working at a much higher 
pressure than could be produced between two direct 
current wires carried in the same conduit, being run together. 


Recent investigations go to show that the illuminating 
value of one red or blue light wave is extremely inferior 
to that of a green or yellow wave. Consequently a lamp 
producing the largest amount of green or yellow waves 
would be most efficient in use, but by reason of the sacrifice 
of blue and red rays the light given by it would not be 
suitable for general purposes. 
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ELECTRICAL ENERGY FOR TRACTION. 


Joint Committee’s Recommendations as to the basis 
of Charge. 


We give herewith the report of the Joint Committee of 
the Incorporated Municipal Electrical Association and the 
Municipal Tramways Association on the question of 
charges for electrical energy supplied for traction purposes 
from combined stations. The committee was composed as 
follows :—1.M.E.A.: Messrs. J. Christie, S. L. Pearce, 
Thos. Roles, C. E. C. Shawfield, H. Talbot, S. J. Watson 
and T. P. Wilmshurst; M.T.A.: Messrs. H. E. Blain, 
J. Dalrymple, A. R. Fearnley, J. B. Hamilton, J. M. 
McElroy and C. J. Spencer. Subject to the reservations 
and general notes which follow, these gentlemen recommend 
that the following broad principles be adopted as the 
basis for the charge :— 

(1) That the charge should be based upon the actual cost of 
production. 

(2) That in order to escertain the actual cost of production 
it is necessary that the " standing costs" and the " running 
costs " should be properly separated, and the following allocation 
is suggested subject to the general observations subsequently 
made ia this report, viz. :— 

Standing Running 


Costs. costs. 
Per cent. Per cent. 

Coal . : i T ES bs 25  .. 75 
Oil waste end water 25 sa a 25 .. 75 
Repeirs— 

(a) Building sis - 100 — 

(b) Steam boilers, piping, ete.. - 19... 25 

(c) Engines and gezer:zting pla it e 50  .. 50 
Repairs of joint mains in case of high ten- 

sion stations 109 


Wages at generating stations — .. is £0  .. 50 


Wages at sub-stctions 100 
Naluries of operating officials .. 100 
Rents, rates and taxes on joint asscts 
(not including income tax) 109 — 


Management expenses (salaries of admin- 
istrative officials) v4 50 .. — 
Interest in respect of all capital which is 
used in common for the various classes 


of supply.. ie 100 .. — 
Depreciation in respect of all assets used 

in common for the various classes of 

supply 100 .. — 


(3) That the tramw avs department' S proportion of the 
standing costs should be the ratio which the maximum demand 
for traetion purposes at the generating station bears to the 
total maximum demand on the generating station, such maximum 
being arrived at in the same manner in each case as hereinafter 
set forth. 

(4) That the tramways department's proportion of the 
running costs should b^ the ratio which the total number of 
units delivered to feeders at the station for traction purposes 
beara to the total nu-nber of units delivered to feeders at the 
station for all pu po :'s. 

(5) That the trection maximum demand should be taken to 
be the mean of the figures representing :—(1) The maximum 
traction demand 4t any time of the vear and (2) the average 
of the daily maximum traction demand (Sundays excepted), 
taken over a period of à month coincident with the maximum 
d^maad on the station. 

The method of ascertaining the traction maximum shall be 
taken as the maximum observed load, deducting therefrom 
20 per cent. 

(6) That in cases where storage batteries are in use the figure 
to be adopted as the traction maximum demand and used for 
allocating to the tramways C beeen their proportion of the 
standing costs under the headings of : 

(a) Rents, rates, and taxes, and 

(b) Manazement expenses 
should be the generating plant maximum plus the battery—and 
for the purpose of allocating the remaining standing costs-—i.e., 

(a) Coal. 

(b) Oil waste and water. 

(c) Repairs. 

(d) Wages at generating and sub-stations, and 

(e) Solaries of operating staff, 
the maximum demand to be adopted should be the maxim aim 
demand of the generating plant orly. 

Thet the two-hour reting of any storage battery should be 
deemed to be its kilowatt capacity, and that ell repairs to the 
batterv which could be used for the dual purpose of li: zhting 
and traction should be dealt with in the same manner gs repzirs 
to engines and generating plaat. If, on the other hand, it is put 
in for purely traction. purposes it should be desit with under 
the heading of repeirs to exclusive traction plent. 


(7) That the total costs in respect of traction feeders and any 
other apparatus connected exclusively with traction distribution 
should be wholly allocated to the tramways department, such 
costs to include interest, depreciation and repairs. 

(8) That it is desirable as a matter of ordinary commercial, 
prudence that there should be established in connection with 
electrical undertakings a suitable reserve fund for meeting 
any extraordinary expenditure in any year, and that the tram- 
ways department should bear their proper proportion 
of the & ual sums to be set aside for establishing such reserve 
fund, but it should be an understanding that the tramways 
department should be a party to the fixing of the annual amounts 
to be so set aside. 

(9) That the total actual cost of production of current for 
traction purposes may be summarized under the followirg 
heads, viz. :— 


(a) Proportion of standing costs (ascertained as per paragraphs 
2 and 3). 

(b) Proportion of running costs (az per paragraphs 2 and 4). 

(c) Total cost of traction feeders, ete. (as per paragraph 7). 

(d) Proportion of reserve fund (as per paragraph 8). 

(10) That the question as to what amount of profit (if any) 
siould be paid to the electricity department by the tramways 
department is a matter which each municipality should settle 
for itself. The Joint Committee have only endeavoured to lay 
down what they consider to be the correct method of ascertaining 
tne actual cost of preductioa, and upon which they suggest 
the charge should be based. 


Referring under the head of ‘ Reservations" to para- 
graph 5 of the foregoing report, the Committee 
observe that although this method of ascertaining the 
traction maximum could equitably be apphed to the 
mijority of tramway undertakings it might not be appli- 
cable in cases where there are very severe gradients or 
in the case of towns having to deal with “rush” traffic. 
They point out also, with regard to paragraphs 2 and 3, 
that although thev consider this the most practicable 
method of treating the question of the capital charges 
in the ascertainment of the costs of traction supply, they 
are aware that circumstenc’s may arise in connection 
with the development of electrical undertakings which 
might properly justify some departure from the method 
suggested. 

In the case of stations where the principle of dealing 
with the capital charges on the “ common plant " basis, 
or the “ pooling system,” would not be in the best interests 
of either the electricity or the tramways undertakings, 
they suggest as an alternative basis that “the tramways 
department's proportion of the charges for interest on 
capital expenditure in respect of generating and trans- 
forming plant and boilers should be based upon the cost 
per kilowatt for such plant at the time of its installation, 
the amount of such plant to be ascertained on the maximum 
demand principle plus a reasonable allowance for reserve 
or spare plant to be determined in accordance with the 
local conditions ; that the tramways department's pro- 
portion of the interest on the capital in respect. of land 
and buildings should be based upon the proportion which 
the kilowatt capacity of the traction plant bears to the 
total kilowatt capacity installed. 
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THE JUNIOR INSTITUTION OF ENGINEERS. 


The Secretaryship of the Junior Institution of Engineers, 
rendered vacant by the resignation of Mr. Walter T. Dunn, 
has been filled bv the appointment of Mr. A. Clifford Swales, 
engineering assistant to the City Engineer of Leeds. Mr. 
Swales served two years of his articles under the late Mr. 
Thos. Hewson, M.Inst.C.E., City andWaterworks Engineer, 
of Leeds, completing the same under Mr. W. T. Lancashire, 
M.Inst.C.E., City Engineer of Leeds. Apart from his ex- 
perience in the city office, Mr. Swales was for some time 
engaged on the new Leighton Reservoir for the Leeds 
Corporation at Masham, the !holding capacity of which 
will be 1,136,000,000 gallons. He was for four vears honorary 
secretarv of the Yorkshire Ássociation of the Institution 
of Civil Engineers, and was last year awarded a “ Miller 
e ” by the Institution of Civil Er ngineers for his thesis 

“Cement and Concrete.” 


Messrs. Willans & Robinson, Ltd., of Rugby, have 
received an order from Messrs. D. Napier & Son, Ltd., 
for a Willans-Diesel oil engine to drive a 200 kw. direct- 
current dynamo, for installation at their works at Acton 


Vale, London, W. 


THE SCHULZ FUEL ECONOMISER. 


By Walter E. Rogers, A.M.I.E.E. 


Thanks to our British patent law, a type of feed-water 
heater, or fuel economiser, which is practically unknown 
in England will shortly be procurable here, and of British 
construction. I refer to the feed-water heater, the patent 
rights of which are held by Messrs. M. R. Schulz, Ltd., of 
Brunswick. The first salient feature of the Schulz ap- 
paratus, is the use of mild steel tubes of comparatively 
small diameter. To anvone accustomed to the cast-iron 
abominations of this country, the mention of imld steel 
sounds attractive. On a reference to the current price of 
pig-iron one is at once struck by the high price one has to 
pay for this commodity in the guise of an economiser. The 
mild steel tubes of the Schulz heater are usually U shaped, 
or where very high duty in very small space is required 
W shaped tubes are employed. Amongst the many claims 
advanced by the Brunswick firm are the facts that no 
tube scrapers are necessary, hence driving gear motors, 
etc., are eliminated. The general design lends itself very 
readily to its application in crainped or confined situations, 
its principal potentiality in this direction may be ascribed 
to the fact that it is immaterial whether the tubes are 
horizontally or vertically arranged. One of the most 
serious yet neglected factors relating to economisers as 
found in Great Britain to- dav, is their cleaning, under 
which heading may be included boring-out incrusted 
tubes, or the removal of soot from the chamber beneath 
the tubes. With the apparatus under review, no boring 
out of tubes is necessary, nor is it apparently possible to 
do so. The makers are very reticent as regards the cleaning 
operation, and beyond recommending that the tube ex- 
teriors be brushed down about once & week or so, decline 
to divulge their full cleaning process. Yet the Einigkeit 
Works of Ehmen, who have had a Schulz economiser in 
constant use for some five years, record the fact, that after 
four years’ constant work, " on examiuing their econo- 
miser they found a scale about one milimetre thick on the 
tuhe interiors. This was readilv removed by heating and 
tapping the tubes of the apparatus when dry. A “well: 
known London consultant in a written communication to 
the author, states that “ It is a fact established bv lengthy 
experience in all the plants installed, that there is no 
swcating ; that the tube outside surfaces keep themselves 
permanently clean of any hard, cakey deposit, and, almost 
wholly clear of loose, dry ash and soot; and that their 
interiors reniain for many vears free from incrustation 
with water of from 7 to 10 degrees hardness per 1,000 
parts, and that when slight incrustation occurs, they are 
easily cleaned out, without injurv to the tubes and without 
interruption of the working use of the economiser, at a 
cost which is reckoned in shillings and not in pounds." 
During six years’ working of 33 economisers no single tube 
has burst or burned out. Continuous automatic records 
of temperature show that the heating efficiency does not 
fall off during the weekly or fortnightly periods between 
external cleaning. On the Continent of Europe, Schulz 
economisers are now serving an aggregate of boiler heating 
surface of approximately 300,000 sq. ft. j 


MACHINE TOOL ASSOCIATION. 


A notable addition to the Board of the Machine Tool 
and Engineering Association, Ltd., was made at the last 
meeting by the election to a seat thereon of Mr. Edwin 
Adams, of Messrs. Hulse & Company, Ltd. The Associa- 
tion continues to gather strength, included amongst recent 
new members being the following: Messrs. Craven Bros., 
Ltd. ; Hulse & Company, Ltd. ; Birmingham Small Arms 
Company, Ltd.; S. Osborn & Company. Ltd. : Consoli- 
dated Pneumatie Tool Company, Ltd.: B. & s. Massey : 
Roberts Bros. ; Hoffman Manufacturing Company. Ltd. ; 
Dron & Lawson, Ltd. ; Joshua Heap & Company, Ltd. 


— a ——— 


Mr. L. Edwards, St. Margaret’s-road, Twickenham, has 
taken over the dr e Copper Company's, Ltd., sole 
agency for London and the south, the eastern and the 
western districts of England and South Wales for all elec- 
trical goods manufactured by them. 
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The Right How W. Hayes Fisher, M.P., has joined 
the Board of the Investment Registry, Ltd.. taking the 
seat rendered vacant by the resignation of Lord Elcho. 
Mr. Hayes Fisher will act as chairman of the company 
at the express wish of Sir John Rolleston, M.P., who, 
although retiring from the chairmanship, retains his seat 
on the Board and his interest in the company. 

Owing to the increase of business, Messrs. Brotherton 
Tubes and Conduits, Ltd., have been compelled to remove 
their stores from  Bennett's-vard, Marsham-street, to 
Brewer's Green-yard, Victoria-street, S.W., where they 
have more commodious premises, which will enable 
them to give prompt attention to all orders. A new illus- 
trated catalogue of the company’s various manufactures 
is now available and will be sent on request. 
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THE ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS. 
Annual Conference at Glasgow. 

The voungest of all the electrical associations, but by 
no means the least vigorous, the Association of Mining 
Electrical Engineers held its Annual Conference on Fridav 
last within the precincts of the Scottish Exhibition at 
Glasgow, under the Chairmanship of Mr. William Maurice, 
F.G.8., M.E.E.E., M.Inst.C. E.,, the president. 


THE LUNCHEON. 

The proceedings began with a meeting of the General 
Council of the Association, which was followed by a 
luncheon at which some 200 members and friends were 
present. The toast of the Mining Industry was proposed 
by Mr. W. C. Mountain, of Newcastle-on-Tyne, and res- 
ponded to by Mr. C. A. Carlow, of Leven, Mr. D. M. Mowat, 
of Coatbridge gave the toast of “ the Association," whose 
birth, he said, had been greeted with great pleasure by the 
Scottish coalowners, who looked forward to its future with 
hope and confidence. Mr. Maurice, responding to the 
toast, said the Association of Mining Electrical Engineers 
was not a rival to any existing Society, but claimed to have 
a distinct field of its own, and that of a purelv educative 
character. It was a society of engineers and electricians, 
whose interest lay in the application of electricity to 
mining purposes, and its object was to diffuse knowledge 
amongst the mining community, to minimise mining risks, 
and to overcome those prejudices which arose from lack 
of information. Other toasts included `“ The Clyde Trust," 
proposed by Mr. A. B. Muirhead, Glasgow, and replied to 
by Mr. D. M. Macintyre, assistant manager of the Trust ; 
“ The Electrical Industry,” by Mr. W. H. Telfer, Glasgow, 
replied to by Mr. Alexander Anderson; and * The Iron, 
Steel, Shipbuilding, and Allied Industries" which was 
proposed by Mr. Matthew Brown, Glasgow, and respondea 
to by Mr. R. Hood Hoggie, London. 


ANNUAL MEETING. 

At the annual meeting in the Conference Hall of the 
Exhibition, the following gentlemen were elected office- 
bearers for the ensuing year :—President, Mr. William 
Maurice, Hucknall Torkard, Nottingham ; vice-presidents, 
Mr. W. €. Mountain, Newcastle, and Professor William 
Robinson, Nottingham; treasurer, Mr. €. F. Jackson. 
The Council reported that the Association was making 
rapid progress. During the year branches had been formed 
in the Kast and West of Scotland, the present membership 
of the former being 54 and the latter 109. The President, 
in the course of his address, said that the Association 
entered that day upon the third year of its existence as a 
technical society and upon its full session as an incorporated 
body. He explained that the essential object of the Asso- 
ciation was to encourage the use of right materials and 
right methods and to cultivate a feeling for honest crafts- 
manship. What they as an Association wanted to produce 
was thoroughly capable and reliable colliery electricians, 

THE New LirE-SAvING APPARATUS. 

In the course of the proceedings, Mr. Henry Bagge, 
representing -the ELECTRICAL ENGINEER, gave a demon- 
stration of the new Breathing Machine for promoting 
artificial respiration in cases of apparent death from mine 
gas poisoning, electric shock, drowning, ete. The keenest 
interest was evinced by the large numbers of members 

resent in the operation of the apparatus, and especially 
in the rapidity with which it could be put into action. A 
member of the Association kindly volunteered as a 
" patient " and in a few seconds the necessary adjustments 
were made and the apparatus was in effective action. The 
perfect unison of movement assured by the autoinatic 
action of the machine excited unqualified admiration, and 
it was unanimously agreed that the apparatus alike in its 
simplicity of action and effectiveness, was a triumph of 
inventive genius. On the motion of the president, Mr. 
Maurice, a cordial vote of thanks and appreciation was 
tendered to the ELECTRICAL ENGINEER. A demonstration 
was also given of Mr. Ralph's invention for testing mines 
for firedamp. 

Civic RECEPTION. 

At night there was a civic reception in the Civic Cham- 
bers to which the Lord Provost (Sir Archibald McInnes 
Shaw), Lady MeInnes Shaw and Miss McInnes Shaw 
welcomed some 600. ladies and gentlemen. In a brief 


address the Lord Provost observed that the application of 
electricity to mining was one of the most important develop- 
ments of the electrical industry. Electrical apparatus in 
mines got over the difficulties incidental to mining in a 
way that no other form of machinery could possibly do. 
It was, therefore, not surprising that electrical mining 
engineers should already be sufficiently numerous to form 
an association with branches established all over the 
country. The Association had ten branches, with a total 
membership of about 1,000, and the West of Scotland 
Branch with 131 might, therefore, be said to be one of the 
most important units of the Association. While electricity 
made for economy 1m mining and was very convenient for 
driving mining plant, it was found early in the day that 
the working conditions in mines rendered electric cables 
liable to damage and rapid deterioration unless where 
they were laid and maintained by skilled and competent 
electrical engineers. The first mission of the Mining Elec- 
trical Association, therefore, was to improve methods in 
connection with the installation and maintenance of 
electric plant in mines, and they had done this part of the 
work so admirably that before long one might safely 
prophesy no man would be allowed to handle electrical 
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apparatus in connection with a mine who did not hold a 

certificate from the Association as a guarantee of his 

technical and practical skill. 

Mr. William Maurice, the president, said they realised 
that in coming to Glasgow they had come to a great pioneer 
city. In regard to electrica! works he need only mention 
the name of Lord Kelvin. Then thev had James Bowman 
Lindsay. a student of St. Andrews University, who antici- 
pated wireless telegraphv by over 60 years, and similarly 
anticipated electric welding. A citizen of Glasgow, Mr. 
John M. M. Munro, lighted the first private house by 
electricity, and also inaugurated the first electric railway. 
The first railway station in the world to be lighted by 
electricity was St. Enoch, and the first Post Office to be 
lighted by electricity was that of Glasgow. 

Saturday was largely devoted to sight-seeing and to a 
trip down the Clyde. 


On Monday a further demonstration of the Life-Saving 
Apparatus was made with equal success at the Glasgow 
Corporation Electricity Works before Mr. W. W. Lackie, 
the Electrical Engineer, and members of his staff. 
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Are there too many Electrical Engineers ? 


In an editorial note in last week's issue we referred to 
the fact that the periodically recurring controversy as to 
whether or not the electrical engineering profession is 
overcrowded, had been raised once more by a letter in the 
daily press, in which Mr. T. E. Elder referred to the diffi- 
culty experienced by many large engineering firms in ob- 
taining the services of young men properly trained in the 
erection and installation of electrical machinery and in 
the carrying out of contracts. On this, it will be remem- 
bered, Mr. J. H. Squire, of Taunton, retorted that “ the 
profession of electrical engineering is already over-crowded 
with qualified men earning either a miserable wage or else 
unable to obtain a position in any capacity." Commenting 
on Mr. Squire's view, we ventured to observe that so far as 
properlv qualified electrical engineers are concerned it 
was our experience (confirmed by the heads of numerous 
technical organisations) that they are always in demand 
and find no difficulty in ‘‘ making good." For this confession 
of faith we have been taken severelv to task by several 
correspondents, but on the other hand, as the subjoined 
letters indicate, Mr. Elder's proposition finds many sup- 
porters. We have only space in this issue to print a small 
proportion of the large number of letters received. 


A Hopeless Quest. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—It is not often I find myself in disagreement with 
the ELECTRICAL ENGINEER, of which J have been a constant 
reader for the past 16 years, but I am bound to say that so 
far as my experience goes, you &nd Mr. Elder are utterlv 
wrong in regard to the demand for qualified electrical 
engineers. 

I am, as you will see by the heading on this letter, a 
consulting electrical engineer. I am a “ consulting " elec- 
trical engineer simply because I can get no practical work 
to do. I am in every respect a thoroughly qualified man 
and have carried out installations of the first importance, 
superintending the construction and equipment of works 
from first to last and securing high commendation for the 
work. It is four years, however, since I last did work of this 
kind and in the interval I have sought without success to 
obtain every appointment that I could hear of or that 
was advertised both in this country and abroad, but it 
has been a hopeless quest. 

There cannot be any doubt that the profession is hope- 
lessly overcrowded and if you or any of your readers can 
assist me to get an appointment I shall be eternally grateful. 

Yours, etc., 
M.I.E.E. 
Westminster, S.W. 
October 7. 


Trained Men at Seven Shillings a Week. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir, —From Mr. Elder's letter to the “ Daily Mail” one 
would think that his firm were in great need of properly 
trained men and would only be too pleased to get hold of 
some. 

Coming to this conclusion, and wishing for a situation in 
an electrical engineering works, I applied to Falcon Works, 
Loughboro'. 
engineering at the Universitv of Sheffield for three vears 
and obtained my degree in these subjects, and hence 
thought that my qualifications would suit. Much to my 
surprise, J received a letter from the general manager saying 
that they wanted men who had been through their own 
works, thus being familiar with their own specialities, and 
suitable for drafting into other branches. 

This I take to be an insinuation that technically trained 
men are no good, but I maintain that owing to their much 
broader and deeper contact with the subject they ought 
to be better than the less fortunate men who have not had 
the eame opportunities of acquiring knowledge, and whose 
thoughts must consequently run more or less in a somewhat 
narrow groove, bounded in many cases—though not always 


I had studied mechanical and electrical ; 


—by the particular lines in which they work. If such is the 
case with technically trained men, the only conclusion one 
can arrive at is that technical institutions are sadlv failing 
to accomplish the object for which they were built, and 
that the thousands of pounds spent annually upon their 
upkeep is simply money wasted. 

Of course, there are cases where men have not done 
justice to their education, but these are exceptional, and 
it is a failing of himan nature to condemn thousands for 
the sins of a few. 

As regards a firm's specialities, a man with an average 
amount of common sense and a good technical knowledge 
can familiarize himself with them in a few weeks or he is 
not worth the name of an engineer. 

I am somewhat of the same opinion as Mr. J. H. Squire, 
whose comments you quote. A fellow student of mine has 
gone to a large power station in another part of the country. 
He gets 10s. per week for the first year and £1 during the 
second, the excuse for this small wage being that he has 
had no “ experience "—but still only “ trained ” men are 
required! When he had been there two or three days he 
had the *' experience " thrust down his throat, for he was 
left in charge of a sub-station, for which responsibility an 
ordinary man would require 30s. or £2 per week. 

I also heard last Saturday that another well-known 
electrical firm were wanting “ technically trained " men at 
the magnificent remuneration of 7s. per week! Evidently 
only people with a private income and who wish to work 
for pastime and charity have a chance of getting into some 
firms. 

However, the latter part of vour much appreciated 
observations contains some glimmer of hope, and should 
any of vour kind readers have room for an electrician I 
should be very pleased to hear of such. I have a good 
knowledge of mechanical and electrical engineering—in- 
cluding the design of D.C. and A.C. machinery—also good 
experience in the testing of mechanical and electrical 
machinery and apparatus, and can furnish excellent 
references if required. 

I am at present engaged on the organising staff of a large 
engineering firm in the Midlands, and would be pleased to 
accept a similar situation in an electrical works. 

Yours, etc., 
R. HEssLEwoop ROBINSON. 
26, Warrington-road, Sheffield. 


A Struggle to Live. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—Mr. Elder writes glibly about the demand for 
electrical engineers and you declare in your note on his 
letter that it is vour experience, confirmed, you say, by 
that of the heads of various technical institutions, that 
the demand for such men is greater than the supply. If 
that is so, all I can say is it is a pity there is not some 
means of communication between firms or companies who 
want qualified men and qualified men who want appoint- 
ments. I have been right through the mill and have kept 
myself in touch with all modern developments, but though 
I am only 42 and can scarcely yet be subject to the “age 
bar," I found it a great struggle to live. In fact for nearly 
five vears past my income has not averaged £250 per 
annum. | 

I enclose you my professional card and should be glad 
if any of your readers would communicate with me, through 
you, if they have anything in the way of an appointment 
to offer. . 


Yours, etc., 
A. MUNRO. 
October 9. 


ameme eaman 
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The Wage of a Mechanic. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—If Mr. Elder were to consult such prominent men 
in the electrical industry as Mr. Emil Garcke or Mr. Hugo 
Hirst, I think he would find reason to change his opinion 
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about there being plenty of demand for qualified electrical 
engineers. I am a thoroughly qualified man in all branches 
and a member of the Institution of Mechanical Engineers 
as well as of the Institution of Electrical Engineers, and 
I have in the past carried out large electrical engineering 
works with great success. Yet at the present moment and 
for two years past I have been unable to earn much more 
than the wages of the average mechanic. 

I note the offer you make to advertise free in your paper 
the needs of qualified men and gladly avail myself of it. 

H. T. C. 
Old Broad-street, E.C. 
October 6. 


—— —á— 


The Need for Keeping Abreast of Modern Practice. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—Is it not quite possible that Mr. Elder and Mr. 
Squire may both be right with regard to the demand for 
electrical engineers ? 

The former referred to the difficulty experienced by large 
engineering firms in obtaining the services of young men 
properly trained in the erection and installation of elec- 
trical machinery, etc. Mr. Squire ignores the reference to 
young men and may very possibly have in his mind the 
case of men whose qualifications were excellent 20 years 
ago, but who know little or nothing of modern develop- 
ments, especially, for instance, in relation to alternating 
current work. There are many phases of electrical engineer- 
ing where it is necessary to unlearn much that was learned 
in the 'eighties and even in the 'nineties, and numerous 
other phases of which nothing was known or even speculated 
upon in those days. 

There is no profession in the world, not even that of 
medicine, in which it is so necessary for a man ta keep 
abreast of all new developments as it is in that of electrical 
engineering, and no engineering firm in these days of acute 
competition can be blamed for preferring the services of a 
young man acquainted with the most modern practice 
to those of a middle-aged man whose college or university 
work dates back 20 or 30 years. : 

Of course, there is another side to this question, and & 
very important one. The young man fresh from the classes, 
may be chock full of brand new information, but he is at 
the same time utterly lacking in experience and if he is 
suddenly placed in a position of responsibility, his judg- 
ment would probably not be worth a row of beans, and he 
would have to be continually under direction and control. 
The dilemma of the engineering firms is thus this: is it 
better to have knowledge and no judgment, or judgment 
and-*-I will not say no knowledge—but knowledge which 
belongs to the period of twenty years ago ? 

My own experience, and it is a pretty wide one, is that 
the electrical engineer who believes in his profession and 
in himself, keeps himself thoroughly up to date in every 
branch of his work, and in these days of new developments 
no man can call himself a thoroughly qualified electrical 
engineer who does not keep himself up to date. Heaven 
knows there are books enough published to enable him to 
do so, and if he does not use them, and remains content 
with what he learned when the present generation of young 
electrical engineers were in the nursery, it is his own fault 
if, as Mr. Squire puts it, he finds himself either “ only 
earning a miserable wage ” or “ unable to obtain a position 
In any capacity.” 

Yours, etc., 
An ELECTRICAL ENGINEER. 

Rugby. 

: October 8. 


PERSONAL. 
Mr. R. Borlase Matthews, Wh.Ex., M.I.E.E., informs 


us that he is relinquishing his present work as a consulting 
engineer, to become manager to Messrs. Ozonair, Ltd., 
96, Victoria-street, Westminster, S.W. 


Mr. Robert W. Willis, A.M.I.E.E., of Perth, has been 
appointed chief assistant electrical engineer to the Swindon 
Corporation. 


Correspondence. 


The Editor is not responsible for, nor does he necessarily endorse 
"s ts 


opinions advanced by cor respondents. 
THE ELECTRICAL INDUSTRY OF GREAT 
BRITAIN. 
To the Editor of the ELECTRICAL ENGINEER. 

Sir,—I have read with much interest in your paper the 
letter dealing with the “ Electrical Industry of Great 
Britain," and as one who represents a certain British firin 
in South Africa, I was much interested in Mr. D. O. Evan's 
reference to the Victoria Falls Power Company, and he 
rightly says “that is an absolute disgrace that after 
sacrificing some of the best blood of the land and spending 
over £250,000,000 in keeping South Africa, that the first 
plum in the industrial line, viz., the Victoria Falls Power 
scheme, should be hawked around Great Britain and 
eventually allowed to pass into German hands." 

The state of the trade of a country spells welfare or 
ruin ; if we cannot hold our trade then we cannot hold our 
nation. The taxes of the British public increase by leaps 
and bounds, while her trade does not increase in the ratio 
it should. 

Insurance Bills, Old Aye Pensions, etc., are brought 
in and passed, but what Trading Bills are brought in, 
let alone been passed ? When no money passes from the 
would-be British Colonies to the Mother Country who is 
going to pay for the charitable institutions mentioned 
above. Henroosts being things of the past and Earls and 
Dukes non-existent. 

If an industry is to be built up at honie the Government 
should be prepared to back it up in every way and possibly 
more especially where her Colonies are connected so 
directly as South Africa is with the industries at home. 

South Africa cannot be expected to place all her orders 
with Home firms, but stiH surely in the case of the electrical 
industrv England should have a greater share than what 
she is getting at the present moment. 

One need not always blame the manufacturer for the 
want of better trade, the English manufacturer of to-day 
is doing all he can to cater for business and is ready to 
quote for anv ascertained wants. 

Take Question 13—'' It has recently been stated by 
a British Consul that. ‘German firms are securing business 
which might be, and formerly was, done by British firms, 
simply because British firms to-day endeavour to sell 
what they want to sell instead of what the foreign merchant 
wants to buy.' Is there, in vour view, any truth in these 
allegations ? "—] should say this was more or less true 
in the past before the days of keen competition out here, 
but to-day certainly not. 

(1) Is the present condition of the electrical industry, 
in vour view, as satisfactory as it might be? If not, 
have vou any general views as to the cause ?—So- 
called * Free Trade.” 

(2* What remedies do you suggest ?—Reform of Tariffs. 

(3) Is un extension. of the principle of combination in 
vour opinion desirable ?—Yes, to a certain degree. 

(5) Would you advocate the establishment in this country 
of an Electrical Industrial Bank ?-—Yes. 

(6) How would you remedv such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, by investing £3,000,000 in Debentures, 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ?— 
(Government interference. 

(7) Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ?— Yes, provided red tape 
can be kept well under control. 

(8) Do you approve the suggestion that technical attachés 
should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 
British manufacturers regarding local. conditions ?— 
Yes, if the right man can be found. 

Johannesburg, Yours, ete., 

September 13. M. I. WiLniaus-ErLis, 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 


MEN. 
RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, 
generallv. 

QuEsTions.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 


QUESTIONS. 


Problem No. 1260.—4A series-wound crane motor runs 
only about half speed with controller gu!lon, and takes 
twice the full load current. It behaves exactly similarly 
with or without load except in the latter case the 
current is reduced a little. What is the cause? TIn- 
eul«tion between poles and earth is good.—“ QUERY.” 

Problem No. 1261.—Compare the following three-phase 
induction motor starters (squirrel cage rotors) for 
performance, reliableness, repairs and cost. Ntar 
delta, auto transformer, non-inductive resistances, 
air and oil cooled, and liquid resistances for motors 
up to 300 h.p. 50 ~ 220/440 volts, To start against 
1 full load ?—'' START.” 

Problem No. 1262.—Describe a type of inotor equally 
suitable for all single-phase and three-phase a.c. 
circuits: show its connections and general construc- 
tion and give hints as to its calibration. About what 
losses might be expected within the meter ?—M. T. 

Problem No. 1263.—At a small lighting station there is a 

60 kw. c.c. shunt machine with commutating poles 
being driven by belt. | Another machine built on 
identically the same lines is installed, and intended to 
run in parallel with the first machine, the direction of 
rotation of the two machines being the same. The 
new machine on being run up to specd fails to excite, 
but excitation takes “place when current is supplied 
to the shunt coils from the batterv. 
is cut out, it still fails to excite. By changing over the 
shunt leads the machine is made to exc ite, but vives 
its voltage in the reverse direction. The busbar con- 
nections are then changed over, but still it 1s impossible 
to run it in parallel as the sparking at the brushes is 
excessive, State the cause of such behaviour and its 
remedy.—-A. P. 

Problem No. 1264.—In a telephone exchange worked by 
“line and earth " circuits, it is necessarv to make 
provision for a number of new subscribers for whom 
“metallic circuits" are provided. It is known that 
an: earth connection made to the latter destroys 
quietude and impairs efficiency, so that it is not 
advisable to connect the single lines direct to the 
double ones. Suggest a way out of the difficulty.-— 
J. H. E. 

Problem No. 1265.— Describe and illustrate a method for 
electrozincing iron objects. There secms to be great 
difficulty in securing an even, adhesive coating of 
good quality. What sort of zinc should be used as 
anode *—“ Krrry." 


ANSWERS. 


SPARKING OF MOTOR. 
Further Replv to Problem No. 1259. 

Problem No. 1259.—A bi-polar series wound 1} B.H.P. 
motor wound for 210 volt c.c. circuit, tends to spark 
on the trailing edge of the brushes when run at full 
speed (1,850 r.p.m.). The armature is gramme wound, 
the diameter of the commutator being 2! in. The 

carbon brushes of which there are two are 1} in. by 
1 in. on face. Without lowering thie speed of the 


and electrical engineering work . 


Before it 1s possible to understand the methods which 
can be used to induce good commutation in a d.c. motor, 
it is necessary to appreciate fully the process of sparkless 
commutation, and the defects which cause sparking, or 
imperfect commutation. The coils on the armature whose 
ends are just going to pass the brushes carry current in 
one direction and those which have just passed the brush 
carry current in the opposite direction. During the passage 
of the particular segments under the brush, the current 


in the coil commutated has to be reduced to zero and built 
. up in the opposite direction, and if the commutation is 


perfect, the current just reaches its full value as the short 
circuit Is removed. If the reversal is not complete there is 
a great rush of current at the last instant, and this may 
even be prolonged after the segment has left the face of the 
brush, with the result that arcs or “ sparks ” are set up 
between the brush and the departing segment. If the 
reversal is completed before the removal of the short 
circuit, there is caused a great increase in current density 
near the leading edge of the brush causing overheating, 
and its consequent sparking. With carbon brushes, and 
to a lesser degree with copper brushes, the increased 
current densities at tip and heel caused by over or under 
reversal respectively introduce automatically increased 
brush contact drops which tend to even out the current 
over the face of the brush and to induce good commutation. 
When the brushes fail to cope with the reversing, it is 
necessary to induce a sinall voltage in the coil to hasten 
the change, and this is done by shifting the brushes forward 
or backward ax the case may be, so that the coil, while 
under short circuit is moving in the fringe of the neigh- 
bouring pole tip. This would form a complete solution of 
the problem, were it not for the fact that the necessarv 
voltage, and available fringe both change, and in opposite 
directions, with change in armature current. A combina- 
tion of the induced v oltage and the brush contact resistance 
control generally solves the problem. The brushes are set 


. 80 that at half-load the induced voltage is doing all the 


When the latter | 


machine, are there any means by which this sparking : 


can be put a stop to, short of modifving the design 
of the machine ; if the latter, what modifications would 
you suggest 7 


work, and then at full-load the brushes ate assisting the 
induced voltage, and at no-load they are opposing its 
influence. This combination fails, and particularly so in 
the case of C tvpe bi-polar mac hines, because the effect of 
the polar fringe has a tendency to become ov erpowering at. 
no-load, and practically useless at full-load, due to the 
effect of the current in the armature. 

To improve the commutation of a machine known to be 
bad, we have first, to carry out the adjustment. suggested 
above; second, to increase the effect of the brushes; 
third, to decrease the change in the shape of the polar 
fringe from no-load to full-load. 


To increase the effect of the brushes, the thing to do is 
to increase the normal current density under the brush to 
as high a value as is consistent with the heating of the 
commutator. This value may reach 35 to 40 amperes per 
square inch. We may also slightly increase the width 
(circumferential) of the brush and so give a longer time 
for the commutation. In this particular case brushes 
3 in. wide by 1 in. would probably be a great improvement. 
To steady the polar fringe and render its action more 
certain we must increase the reluctance of the path round 
the armature circumferentially. To do this we may chamfer 
off the backs of the pole tips, and also we may cut a deep 
slot, parallel to the shaft, across each pole face. These 
last should not be carried out on €. tvpe bi-polars, but mav 
he done on EJ bi-polars or on multipolar machines, because 
on C type machines the symmetry of the flux distribution 
is disturbed and this, in the case of ring armatures is con- 
ducive of sparking. 

In particularly obstinate cases, a coil wound in tunnels in 
the pole face containing the same number of ampere turns 
as the armature will fix the flux distribution absolutely ; 
I am not, however, suggesting this for a 2 h.p. motor. 

There are certain mechanical defects, too, which cause 
sparking. Their nature suggests their remedy. Excessive 
vibration of the brushes and their holders due to flimsy 


construction or to looseness is a frequent cause. A flat on 
the commutator is another. So, too, 1s upstanding, or badly 
worn mica, which should be perfectly even with the copper. 
And lastly, if one segment is particularly burnt bv the 
sparks, a loose armature connection is almost certainly the 
cause.—J. F. Forrest, 61, Musgrove-road, New Cross. 


COMMUTATING POLES FOR D.C. MACHINES. 


Mr. Walter E. French sends us the following answer to 
Problem No. 1258—“ Give theoretical method of calculat- 
ing dimensions and winding of commutating poles for direct- 
current machines. State and explain any differences that 
may be found between calculated results and results 
actually found in practice "— which was crowded out of 
our issue of September 22. 

Figs. 1 to 6 allow a very clear insight into the flux re- 
lations existing in auxiliarv-pole machines. Curve 1 shows 
the main field alone, excited to the value required at full 
load. In Fig. 2 the commutation pole field is depicted, 
being obtained by lifting off the brushes, and exciting 
commutation pole only. The lines of force take their path 
from auxilary to auxiliary pole. In Fig. 3 the brushes are 
replaced, the main field 1s not excited. Part of the lines 
take their path through the next main pole of opposite 


FIG. 1. 


sign; thus magnetic disturbance is due to the current in 
the coils shorted under the brushes. In Fig. 4 we have the 
main and the auxiliary force together. This curve supplies 
another indication that the lines of force of the auxiliary 
poie will pass through the consequent main pole of opposite 
sign, as soon as the armature poles are not the only scat 
of magnetic potential. In Fig. 5 the armature reactive 
field, and the effect the commutator poles have on its 
distribution, is represented ; while Fig. 6 is a super-position 
of the previous curves.* The last clearly indicates the 
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FIG, 2, 


double function of the auxiliary poles. They should, in 
the first place, completely compensate the armature 
reaction ; secondly, they should provide the necessary 
field to commutate the current in coils shorted by the 
brushes. (Therefore): The ampere-turns on the auxiliary 
poles should provide for compensation of the armature 
reaction, and, at the same time, create a field strong 
enough to affect commutation. 
A simple calculation determines the first : 


Let R = Armature reaction in AT, per pole. 
n = Number of active armature conductors. 
C = Load current of machine. 
P = Number of poles. 


* For further information see E.T.Z., 1905, from where curves have been taken 


—— e es 


Then R = Jp% p* per lap winding. 


x P=P/. per wave winding. 
These are one part of the AT, to be placed on the com- 
mutation pole to annul armature reaction. 

To find the commutation field 1s a matter of greater 
difüculty : but the following calcul.tion secures results 
satisfactorv for all practical purposes. 

Let E, = Reactance volts in coil under brush. 
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FIG. 8. 
L, = Co-efficient of mutual induction. 
C = Current. per circuit. i 
O = Overlap of brush, or commutator segments 


covered by brush. 


w = Brush width. 
aw, = Width of Segment. 


d = Diameter commutator. 
^. = Frequency of commutation. 
T = Revolutions per minute. 
Z = Number of commutator segments, 
Then E, = 279 x ~. x L, x € 
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The next step in the determination of E, is to obtain L, 
and is best accomplished by Hobart’s method. 
If there are N conductors in each coil side, then N, 


AT, must be per “ embedded length,” and2- AT, should 
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Flo. 9. 
be used for the * free length " of armature coils, which may 
readily be gathered from an inspection of Fig. 7. 
Now, taking the induction as 
4 C.G.S. lines per AT. per cm. “ embedded length ” 


| and 
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‘8 C.G.S. line per AT. per cm. “ free length " of coil 


4:44 is assuming that commutation follows 
we can compute the co-efficient of mutual induction 


sine lead. a 


and E,. 
It will be best to show this by an example : 


Design the auxiliary poles for a 10 B.H.P. 500 volts 


900 revs. 17 amps. motor, with wave wound armature : 
24 conductors per slot. 
J segments per slot. 


Brush width = ‘375 
No. of comm. segments = 129 
No. of slots = 43 
Diam. of commutator = 6:8 
Slot pitch = 84 
6-8 x v x 900 
~= x33: = 430 
0 = 375 x 129 29.95 
T x OR 


FIG. 6. 


From Fig. 9 we have 
Total “ embedded length” = 30 cms. per turn. 
Total “ free length ” = 60 cms. per turn. 
. lines per AT. of “ embedded length " =30 x 4 2120 lines. 
» » Of © free length " =60 x R =48 ,, 
The overlap is 2-25 segments per brush, which means 
that 2 groups of coils are shorted simultaneously. Each 
group has 4 turns, and as two coils are shorted together 
that is equivalent to 8 turns. The motor lias four poles, 
its armature is wave-wound; therefore, this must be 
inultiplied by two, these groups being connected in series 
in wave or series-wound armatures. Fig. 10 shows clearly 
the conditions which may prevail under brushes. 


We have, therefore, the equivalent : 
16 turns for “ embedded length." 


7 = 8 turns for free length. 


hence, the total lines per amp. in coils for embedded length 
=16 x 120 =1930 
the total lines per amp. for free length = 8x 48- 380 
.. total lines per amp. = 2310 
and the inductance of one coil of 4 turns. 
L, = 4x2310x10-8 = :000094 henry. 
BB, = 2r x 430 x 000094 x 8-15 =2°15 volts 
at 10 B.H.P. 
The commutation voltage of short-circuited coils : 
E, = 444x Tx -,xFxS,xax10-8. 
T =turns per segment or coil. 
S, =Segments shorted bv brush. 
F =Flux producing Æ, or flux of commutation 
field. 
for lap winding. 


a= 


for wave winding. 


E, = E, x 8, x a. 
^. S,xa E,-444x Tx -,xFxS,xax10-8 
"E, = 444xT x -—xFx10-8 
2:15 = 444 x4 x430 x F x 10-8 
“. flux F = 28,000 lines 
allowing cross leakage of 20°, 
^. flux = 1-2 x 28,000 233,560 lines. 

The choice of thickness of auxiliary pole rest largely 
with mechanical considerations, apart from the fact of 
increased leakage to main pole, and reduction of magnetic 
reluctance in the path of the flux from the short-circuited 
coils. With small thicknesses of auxiliary pole, say less 
than a tooth pitch, the pole will fail to swing, thus causing 
the motor to “ hunt or surge." Another advantage of wide 
pole is that the neutral zone is much larger; we have. 
therefore, some latitude with regard to brush shift, and 
the machine is not sensitive in its commutation-operation. 

A good average rule is to choose the pole width froin 
1:2 to 1-5 slot pitch. 


Sig. g 
1 A] 

` width of comm. pole = 1-2 x 84 = Lin. 
The choice of axial width depends largeiv on the view 


of the designer. When we, however, consider that the 
auxiliary poles have to compensate as well as commutate, . 
it becomes obvious that the concentrated commutator 
pole does the former only very incompletely, at the best, 
with full number of poles, and full axial length, viz., com- 
mutator pole length equal armature iron length. Hence, 
when reducing number of poles or axial length, one beuins 
to reduce the utility of the auxiliary pole, for to compensate 
efficiently, the compensating field would have to spread 
round the armature surface, everv armature ampere bar 
should have a compensating ampere bar opposite to it, 
which condition is approached in the De’ri-winding. A 
hard and fast rule cannot be made and must be left to 
individual judgment. To continue example let us chouse 
2 in. as width of pole: 


dra. 10 
+ " 


. Cross-section =" 
Air-gap at comm. pole =:1z0. 
Equivalentair-gap — =1-15 x -120 =-138. 
Equivalent air-gap has been introduced by Professor 


Kapp for a.c. machinery, and space does not permit to 
discuss the point here. 
path has been substituted by an equivalent air-path in 
the AT, calculation of the machine. 


It simply means that the iron- 


Average flux =30;000 (on this/base calculation). 
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.. density at pole face 5M = 15,000 lines 1 Q” 
_ 30,000 TP 
Density at top of tooth = 3e 10 17,000 lines 1[j 


` average gap density = 16,000 lines 19” 

- AT, ='3133 x 1600 x -138 x -8 =560 AT, 
to produce the necessary commutation field. 
. AT, armature reaction of this motor =2,200 AT,-pole 
as these must be compensated, the necessary AT, on 


commutator pole = 2200 
+ 560 
2760 AT, 
. 2760 = 1-25. 
2200 


It is accepted, as a general rule, that the AT, on each 
auxiliary pole 21-25 to 14 x armature reaction-pole, 
according to the difficulty of the commutation problem. 
The motor under consideration presented a case of easy 
commutation, hence we may point out that above method 
agrees well with practice. 


Alternating Current 
Calculations. 


(Continued from page 319.) 


Section XIII.—Polyphase Power. 


EXAMPLE 1.—A_ three-phase induction motor delivers 
100 B.H.P. at the pulley when the power-factor is 0-8, and 
the commercial efficiency of the motor is 90%. The pressure 
of supply is 400 volts. Determine: (1) the current in 
each phase winding of the motor, and (2) the current in the 
mains. 

As is well-known, there are two methods of inter- 
connecting windings and appliances in three-phase circuits, 
termed respectively the star and mesh groupings, and 
shown diagrammatically in Figs. la and 1b. Now, whilst 
the three windings will absorb the same power, whether 
connected as star or inesh, provided the conditions are 
the same, the distribution of the voltage and currents 
differ with the tvpe of interconnection. Thus, when the 
pressure between the respective pairs of mains is E, the 
voltages of the phase windings of the three-phase motor 
will be ej, eg and es, as shown, and the virtual values of 
€1, €», and es, are, in general, the same. In the case of the 
mesh grouping E is obviously equal to ei, e», and es, whilst 
in the case of the star grouping, E is the resultant of 
cı and es, of es and es, and of es and e. In the case of 
the currents, it will be assumed that each phase receives 
the same amount of power, and I; = I; = 134. With the 
star grouping îi, = te = 33 = l,, but with the mesh 
grouping the line current is decomposed into two com- 
ponent phase currents with a phase relation of 190°. 

From first principles the power received bv each phase 
winding is ej t1, cos $, where œ is the phase angle between 
the current 4j, and the voltage ej, consequently the total 
power received by the motor is 3 ej ñi, cos @ But in 
the case of the star grouping ej is not obtainable by direct 
measurement, nor is ?; obtainable in the case of the mesh 
grouping. ‘n order to obtain the relationship between 
ey and E in the one case, and hetween ?, and T, in the 
other, let us consider the vectorial diagram given in Fig. 
2, in which OA;, OB, and OC, (120° apart) represent 
the virtual values of the voltages 2, es and «s in the case 
of the star grouping, whilst Oa, Ob and Oc making angles 
$ with the corresponding voltages are the vectors repre- 
senting the virtual values of the currents 7), 7 and iz. 
In this case the magnitudes of these currents are the same 
as the line currents, and are given by an ammeter placed 
in the main current. 

In the case of a star grouping. the actual potential 
of the neutral point O for a balanced load will be zero, 
but in any case, let it be denoted bv Vo, and similarly 
let the actual potentials at the points A, B and C be denoted 
bv V,, V, and V,, so that 

V. — V, = 61; Vi— Vo = e2 
and V, — V, = c3. 


IQII. 


p P dh 


Now the difference of potential between the terminals 
A and B is V, — V, = E), therefore 
E; = V.— V, 
= V, — Vet Vo— Vn 
= (V. TL Vo) E (Vo a Vo) 
= €; — €9 
a result which indicates that to obtain the resultant of 
e, and es between which a phase relation of 120° exista, 
one of the components e> must be treated as a negative 
quantity, or in other words, that the vector OB, must 
be reversed when obtaining the resultant of OA, and 
OB, graphically. This is shown in Fig. 2, from which 
it is obvious that the diagonal OD of the parallelogram 
is the resultant of OA, and OB, ; t.e. of ej and es, theretore 
OD is the vector denoting E, in magnitude and phase. 
Since OD makes an angle of 30° with OA1, we have 
OD = 2 OA, cos 30? 


V3 


=D €1 X z 
= M30 
therefore Hy = 4/3 €i 
Ls 
and (= V3 E, 


1 

— E; and 
V3 

since 44 = t2 = 4g = I, the measure of the total power 
received by the motor is 


In a similar manner, we have eo = ¢3 = 


qv 
Qe F 
; € vz i) oo? 
Ag. i D 200253990 
22732. 
225 C 
Is 
T 
a EPUM 
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Fic. 1. 
P = 3¢,12, cos o 


] 
=3x--. El cos 
x J3 p 


= 4/3 EI cos $ 

With the mesh winding eq = eg = e3 = E, and a little 
consideration will suffice to show that 1, = 7% = ?3 = Ut 
so that the measure of the power received by either tvpe 
of three-phase motor is P = yo HI cos ¢, an expression 
which only introduces line pressures and currents. _ . 

In the example under consideration, no mention is 
made respecting the type of winding, therefore it will 
be necessary to consider each separately. 

(a)—Star Winding. ù =I 


Since P = 4/3 El coso 
l P 
tu dr d des suos cet 
' » ^3Ecos $ 


x 100 x 146 


= 149-6 amperes. 
This is also the line current for both the star and mesh 
groupings. 
(b) —Mesh Winding. = va 


Since P = V3 EI cos $ 
we have pP = 4/2E4/31;cosop 


— 


_ 90 x 100 x 746 
3 x 400 x 03 
86-3 amperes. 


EXAMPLE 2.— Determine the percentage increase in the 

wer-factor of a three-phase motor, when the current taken 
for a load of 50 h.p. falls from 159-5 amperes to 147-1 amperes 
us the speed is increascd by a definite amount. The pressure 
of supply is 200 volts, and the percentage commercial effi- 
ctencies are 90 and 91, respectively. What is the power- 
factor in the second case ? 


Let cos'¢, and cos de denote the power-factors in 
the two cases, then we have 


nw nm ae -~ 


n - 

C = 4/3 x 200 x 159.5 x cos, 
pre a = 4/3 x 200 x 147-1 x cos de 
Cos ġe 09, 159-5 
Cosó, O91 147-1 


'. percentage increase = 7:25. 
The power-factor in the second case is 
50 x 746 
Cos $e = 


0-91 x 4/3 x 200 x 147-1 
= 0-8044. 


THE MODEL ENGINEER EXHIBITION. 


This exhibition, which opens to-day at the Roval Hor- 
ticultural Hall, Westminster, S.W., and closes on October 
21, is the third of its kind. It demonstrates the recent 
progress which has been made in model or small power 
engineering both as a hobbv and as a useful factor in 
technical education. The activities of model engineers 
extend to the construction of model locomotives, steam 
engines and boilers, gas engines, petrol motors, turbines, 
model aeroplanes, motor boats, motor cycles, dynamos, 
electric motors, “‘ wireless” telegraphy and X-ray ap- 
paratus, miscroscopes and experimental mechanical and 
scientific appliances of every description. 

The special features of the exhibition include a mode! 
railway, 76 ft. long, on which steam and electric loco- 
motives will be running. Some of the models will pull one 
or more passengers; and an engineering workshop, fully 
equipped with lathes and light machine tools, in which 
daily demonstrations of model making and metal working 
processes will be given. These two features will be under 
the management of the London Society of Model and 
Experimental Engineers. Demonstrations and experiments 
in the phenomena of motion will be made by Mr. V. E. 
Johnson, M.A., who will show a working model electric 
gyroscopic monorail car, several types of harmonographs 
and geometric pens drawing most beautiful curves, and a 
number of other interesting pieces of apparatus. 
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A collection of about 100 models has been entered in 
competition for gold and silver medals. The entries include 
a model of the historic locomotive “ C Agenoria," bv a 
member of the London Stock Exchange; a model of the 
steamship “ Mauretania," by a bricklayer aged 67; a 
model motor car by a L.G.O.C. bus driver: a model steam 


-traction engine by a self-taught gardener; a model steam 


engine bv a competitor who has just reached his 80th 
vear; a microscope made bv a commercial traveller ; and 
a number of other models of an equally interesting 
character. Some of the work shown reaches a very high 
standard, equally that of the best professional mechanics. 
There is also a junior class for boys of 16 and under, in 
which Harrow and several other well-known schoo!s are 
represented. 

There is also a loan section, containing a number of 
models of a specially interesting nature. Chief amonyst 
these is a perfect scale working model of a modern engineer- 
ing workshop, to the building of which Mr. E. J. Windsor, 
a North London optician has devoted his spare time for 
16 vears. It is a beautiful piece of work, reproducing in 
their smallest details screw-cutting lathes, milling and 
planing machines, benches, hand tools, overhead travelling 
crane, and even the steam engine which drives the shop. 
Mr. Windsor derived his knowledge from occasional visits 
to Woolwich Arsenal and from a text-book on engineering 
drawing. 

Another exhibit in this section shows some of the smallest 
working model engines in the world, one of which will 
stand on a threepenny-piece. 

Other features are a model aeroplane section, organised 
by the Aero Model Association (branch of the Motor 
Union), which contains a fine display of the latest ideas 
in aviation model making, including a number of com- 
petition models, and a trade section, in which will be found 
an extensive array of tools, castings, and materials required 
by mode! engineers. Most of the leading houses in the 
trade are represented in this section. 

The music is provided by Herr Meny’s Blue Viennese 
Band. The organisers of the exhibition are Messrs. Percival 
Marshall & Company, of Poppin’s-court, Fleet-street, 
proprietors of ' The Model Engineer." 


e 
Diary. 
FRIDAY, OCTOBER 13. 

JUNIOR INSTITUTION OF ENGINEERS.—V isit to“ The Model 
Engineer,” Small Power Engineering and Scientific Ex- 
hibition at the Royal Horticultural Hall, Vincent-square, 
Westminster, 6.30 p.m. 

Monpbay, OcToBER 16. 

Sir JOHN Cass TECHNICAL INstItuTF, Jewry-street, 
Aldgate.—Inaugural lecture of the courses on Fuel, by 
Mr. J. S. S. Brame, “ Coa! for Steam Raising ; its Purchase 
on a Scientific Basis and its Economic Use.” Chairman, 
Mr. Sydney O. Nevile; 7 p.m. 

TUESDAY, OCTOBER 17. 

THE FARADAY Society INSTITUTION OF ELECTRICAL 
ENaIxerrs.—Adjourned discussion on the following papers: 
“The * Paragon’ Electric Furnace and Recent Develop- 
ments in Metallurgy,” by J. Hárdén; “ Progress in the 
Electrometallurgy of Iron and Steel," by Donald F. Camp- 
bell ; ** The Hering ‘ Pinch Effect ^ Furnace," by E. Kilburn 
Scott, M.L.E.E., A.M.Inst.C.E. 8 p.m. 

Fripay, OcTOBER 20. 

INSTITUTION OF MECHANICAL ENGINEERS, Storev's-gate, 
S.W.—Paper: “ The Endurance of Metals; Experiments 
on Rotating Beam at University College, London," bv Mr. 
E. M. Eden, Armstrong College, Newcastle-on-Tyne, Mr. 
W. N. Rose, and Mr. F. L. Cunningham. 8 p.m. 

Evectro Harmonic Soctety.—First Smoking Concert 
of the season, Holborn Restaurant, 8 p.m. Chairman, Mr. 
R. Kaye Gray. 

FRIDAY, OCTOBER 27. 

PuysicaL Society or Lonpon.—Imperial College of 
Science, South Kensington. Council meeting, 4.30 p.m. 
Papers: by the Hon. R. J. Strutt on “ Further Observa- 
tions on the Afterglow of Electric Discharge and Kindred 
Phenomena,” by Prof. C. G. Barkla and J. Nicol on “ Homo- 
geneous Fluorescent X-radiation of a Second Series.” 5 
p.m. 
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Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


"this district. Current is already being supplied in Salisburv- 
road, Alcester-road Chantry-road, and Park-hill, and in 


Lighting, Power, Telegraph, Telephone, and General | Reddings-road, Russell-road, Wake Green-road, and Oxford- 
, road, the mains are expected to be laid within a verv short 


Business Notes. 


Beurast.—Mr. P. C. Cowan, C.E., has held a Local. 
Government Board inquiry into the application of the 
Corporation for sanction to a loan of £40,000 for extensions 
to the electric light undertaking. Mr. J. M'Cormick, Town 
Solicitor, presented a summary of the estimate for the loan 
as follows :—Plant, £12,850; distributing mains, £9,500 ; 
feeders, £6,100 ; services, £8,550; mains, indicators, and 
time switches, £2,000. Mr. T. W. Bloxam (City Electrical 
Engineer) said the probable demand for electricity for the 
coming winter was 4,600 kw., and for the winter of 1912 
4,920 kw. The total plant capacity for lighting at present 
was 7,300 kw., and it was necessarv to have a reserve, The 
available plant was therefore reduced to 5,500 kw. It 
would he necessarv to have additional plant after 1012. 

CHELTENITAM.—At a meeting of the Town Council it was 
resolved, on the motion of Mr. Merrett, chairman of the 
Electricity and Lighting Committee, that application be 
made to the Board of Trade for a Provisional Order amend- 
ing the Cheltenham Electric Lighting Orders of 1890-1900 
bv extending the area of supply to the outlying parishes of 
Leckhampton, Swindon, Prestbury, Bishop’s Cleeve, 
Southam, Brockhampton, Woodmancote, Badgeworth, 
Shurrington, and Up Hatherley, in the respective rural 
districts of Cheltenham and of Wincheombe. The Council 
has taken powers to supply the light to Chariton Kings, 
and the only compulsory main to be scheduled in the new 
order would be an extension of the cables along the Prest- 
bury-road, at an estimated cost of £790. Referring to the 
progress of the undertaking, he said that, starting with 
107) customers in 1895, they had added an average of 
between 80 and 100 every vear, and if they could spread 
the charge for wiring over tlie charge for current and put 
in penny-in-the-slot meters, as the gas company did, they 
would be able to supply all classes of houses and ensure 
a «reat future for the undertaking. 

HannonNEÉ.— The Birmingham Electric Committee have 
secured a site in War-lane, whereon a sub-station will be 
erected. This will be used as the centre for the general 
supply ef Harborne, and also to provide a duplicate bulk 
supplv to Selly Oak. A sub-station aiso will be necessary 
for the supply of King’s Norton and Yardley. 


HrssLE.—Àfter two vears' negotiations the Hull Corpora- 


tion Electricity Committee has refused to supply the Hessle 
Urban District Council. with bulk electricity at the rate 
of 2d. per unit up to 70,000 units per annum and 14d. per 
unit up to 100,000 units for a period of ten years. 

Hornsey.-—Mr. R. H. Bicknell has held a Local Govern- 
ment Board inquiry into the application of the Borongh 
Council to expend £550 for purchase of land for the exten- 
sion of the electricity works. 

Lewrs.—At a meeting of the Town Council it was re- 
solved by 14 votes to 7 to accept the electric street lighting 
tender of the Lewes and District Electric Supply Company, 
Ltd., it being estimated that as compared with gas lighting 
the adoption of electricity would effect a saving of 15s. 4d. 
per annum for each lamp. 

MippLEsBROUGH.— The accounts of the Electric Lighting 
Committee for the year ending March 31, submitted at a 
meeting of the Council on October 4, show that the total 
cost, of the undertaking amounted to £116.457, of which 
£31,226 has been paid off. The income for the vear 
amounted to £18,852, and after meeting all charges, 
there was a balance to be transferred to the reserve account 
of £2078. The total number of units sold during the vear 
was 2,021,886, as compared with 1,810,265 units the 
previous vear, and the cost per unit was 1:083 pence 
compared with 1:157 pence the previous vear. 

MosELEY.— Considerable progress has been made with 
the extension of the Birmingham Corporation's mains to 


. fime. 


A showroom has been secured at 162a, Alcester-road, 
to meet the convenience of residents in Moseley and King's 
|! Heath. The whole of the current for the supply of Moseley 
will be generated at Summer-lane, with the sub-station at 
Court-road, Balsall-heath, as the local distributing centre. 

Swinpon.—At a meeting of the Council it was decided 
that a 250 kw. Diesel oil engine set be installed at the 
Council's electricity works instead of the proposed 500 kw. 
steam turbine set, at an estimated cost of £5,600, and that 
it be an instruction to the electrical engineer to prepare 
the necessary details, plans, and estimates in connection 
with the application to the Local Government Board for 
the necessary borrowing powers. The Electrical Engineer's 
estimate for the plant, ete., 1s as follows :—One 250 kw. 
Diesel engine, £4.330; fuel tank, £100; road tank, £50 ; 
foundations, £300 ; copper and piping, £300 ; switchgear; 
£200; contingencies, £320; total, £5,600. In the course 
of the discussion which preceded this decision, Mr. John 
Davies, general manager of the Midland and South-Western 
Junction Railway, pointed out that Diesel engines for 
tramwavs and electrical purposes had not received any 
lengthy trial, but the saving of expense was stated to be 
considerable. Steam turbine engines were preferable because 
they were absolutely proved machines, and while the saving 
on Diesels was in fuel consumption, there would be more 
cost in capital outlay. It was pointed out in reply that the 
Electrical Engineer's judgment was that from both engin- 
eering and financial standpoints Diesel oil engines, as 
distinct from steam turbine engines, were a sound proposi- 
tion, and thev represented a saving in initial capital ex- 
penditure of £1,037. 

TEIGNMOUTH.—At a meeting of the Urban District 
Council, the Gas Committee recommended with regard to 
the proposed application of Dr. J. W. Purves for an electric 
lighting order for the district, that the clerk be in- 
structed to employ a Parliamentary agent, and if necessarv 
to engage an clectrical engineer to advise the Council with 
a view to putting before Messrs. Purves the clauses which 
the Council would require in any provisional lighting order, 
and that the clerk then approach Dr. Purves on the subject. 
It was resolved to discuss the matter privately in committee 
later on. 


i 


TRACTION NOTES. 


BinMINGHAM.—The Tramwavs Committee of the Corpora- 
tion, after a tremendous discussion, have withdrawn their 
service of link Jines in connection with the numerous 
tramway extension proposals, thus leaving the Greater 
Birmingham Tramway Committee a free hand. The ex- 
tensions which are to go forward include the following :— 
Bordeslev Green route through the Batchelor's Farm to 
Stechford, and new lines joining up this terminus with the 
Washwood Heath system near Sladefield-road ; Stratford- 
road route to be advanced to Fox Hollies-road, and a new 
service for Acock's Green bv means of a single line com- 
mencing at The Mermaid, running along Warwick-road, 
and terminating at Shirley-road, a double line commencing 
by a junction with the existing tramway in Islington-row, 
near Five Ways, and running along Hagley -road to the 
King's Head, a branch line commencing at Chad-road and 
running to Hivh-street, Harborne, along High-street, 
Lordswood-road, and Court Oak-road, terminating near 
Queen’s Park-road, a short single track traversing Balden- 
road, and joining up with the proposed hght railway in 
Beech-lanes. 

GLOUCESTER.— At a mecting of the City Council, Mr. 
Ford, in submitting the minutes of the Light Railways 
Committee, presented a comparative statement for the nine 
weeks from July 20 to September 20, showing that during 
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that period they had run 3,533 more miles, had carried 
53,931 more passengers, their receipts were £190 65. more, 
they paid £114 2s. 10d. less for current, and £55 4s. 3d. 
more in wages. They had therefore a net gain in revenue 
of £249 4s. 7d. The wages had increased considerably 
owing to the bonuses paid to motormen. He regretted, 
from the point of view of the Electricity Committee, that. 
their demand for current was not so great as before. When 
they remembered that they ran 3,500 more miles and still 
saved £114 in current, it showed what the men could do 
if put to the test, but what they were not able to do or 
would not do before the meters were put in. Mr. Bibby 
said that less than six months ago they spent £100 in the 
purchase of 32 meters, and they had saved £114 on current 
m nine weeks, despite the increased mileage. the net gain 
in revenue for that period being £249. He thought that was 
positively phenomenal. 


YORKSHIRE NOTES. 


Electric Winding—Diseussion on Mr. Thursfield's 
Paper. 


At a meeting at Barnsley of the Midland Institute of 
Mining, Civil and Mechanical Engineers, presided over by 
Mr. J. Ellis, the paper read at a former meeting by Mr. F. 
Thursfield (Leeds) on Electric Winding, with especial 
relation to deep shafts, came under discussion. Papers on 
the subject by Mr. George Hann (Cardiff) and Mr. J. A. 
Watts (London) were read by Mr. Blake Walker, the 
Secretary. 

Mr. Hann, in his contribution, expressed the view that 
Mr. Thursfield had carried his advocacy of electricity too 
far when he suggested its use where steam was already 
available for the purpose. The arrangements of main 
winding engines and air compressing engines, driven. by 
steam, and exhausting into mixed pressure turbines, was 
more economical. in first cost and also in cost of running 
than any electric system. The province of the electric 
winder was at the colliery where the boilers could be 
entirely done without and the generating plant could be 
concentrated at existing neighbouring collieries, where 
preferably the bulk of the power could be obtained from 
either coke, oven gas or exhaust steam, supplemented by 
a supply of live steam. Then the economv due to the con- 
centration of boiler and generating plant was considerable 
and would be felt chiefly during the hours when the collieries 
were standing. Where power could be obtained from a 
power company the all-electric system would not come 
out cheaper than the steam winding engines with exhaust 
steam turbines, unless the supply of power was exceedingly 
cheap ; the price should not exceed 25d. per unit delivered 
at the colliery. 

Mr. Watts referred to the fact that steam winders and 
mixed pressure turbines had been decided upon for the 
Thorne and the Clifton and Kersley Collieries, so that it 
would almost appear that this combination was the success- 
fal rival of electric winding. He submitted that the control 
of the electric winder must be greatly improved from what 
they were accustomed to at present in electric traction 
before they could believe that the’ shock of the winding 
rope was less than with a steam engine. 

Several members took part in. the discussion which 
followed the reading of these contributions, Mr. €. E. 
Rhodes and others voicing the view that electric winding 
was, for many reasons, preferable to steam winding. 

Mr. Thursfield, replying, said he was in favour of 
electric winding, not only because of its simplicity, 
safety and reliability, but also its economy. On 
this latter point, he said that with regard to capital 
cost he did not think it would be possible to 
design. any system, including generating plant and all, 
which would be cheaper. In regard to working costs, if 
it were a case of winding only it would be difficult to produce 
electric current at 3d. per unit. But if electric power were 
already used for other purposes it should. be possible to 
produce the extra units needed for winding at considerably 
less than 3d. per unit. If steam was produced for winding 
only, 3d. per unit would be much too low an estimate of 
the cost after making proper allowance for heavy stand-by 
charges. In all these questions of working cost it was 
necessary to have some regard for the near future. It 
was generally admitted that with a well designed electric 


a 
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winding scheme the actual fuel consumption (taken over 
the whole vear) would be less than with steam. In regard 
to shock, he thought any impartial observer of a well- 
designed electric winder would admit that there was less 
shock and more smooth running with electricity than with 
steam winding. 


SCOTTISH NOTES. 


Railless Traction for Edinburgh—Report of the 
Inspection Committee—Probable Adoption of the 
Scheme. 


The Committee which was appointed by the Edinburgh 
Town Council to inspect the railless electric traction schemes 
in operation at Leeds and Bradford and report upon the 
advisability or otherwise of adopting a similar scheme for 
Edinburgh has presented its conclusions on the subject. 
The Committee is quite enthusiastic with regard to the 
simplicity and reliability and especially with regard to the 
economy of the system. 

“ We have formed the opinion,” they state, “that this 
method of conveyance is capable of satisfying the require- 
ments of many districts in and around Edinburgh not 
already provided with public transit, in a practical and 
economical manner. It offers the great inducement of being 
able to provide an excellent service at a minimum cost, 
and that, indeed, is the chief feature of the system, enabling 
routes to be equipped that might under other systems prove: 
quite unprofitable. The financial advantages as compared 
with the electric overhead tramways are the reduced cost 
of equipment (being not more than one-seventh part of 
the cost of constructing and equipping the overhead tram- 
way): a saving In maintenance of permanent wav, and 
the reduced costs of operating. The pre-eminence of the 
trollev car in comparison with the motor-" bus, on the other 
hand, is proved bv its easv running, its freedom from 
smoke or odour, the reduced vibration of the car in motion, 
and its freedom from shock in starting and stopping, and 
above all, its reliability. We therefore consider it eminently 
suitable for new districts which could not be expected to 
provide a profit upon the capital and working cost of 
tramways. Whilst providing for the development of new 
districts, this system,” they add, “ may be readily trans- 
formed into, and completed, as a regular overhead tramway, 
should the traffic increase so as to exceed the relatively 
limited. capacity of the trolley car. At what stage this 
transition from the railless to the completed. tramway 
should take place is a matter to be determined by ex- 
perience still to be acquired, and by the development of 
local conditions of trade, and the amount of traffic which 
this system is capable of overtaking. Further, the alleged 
objection to tramway lines along suburban roads is done 
away with, because the roads are left free from the presence 
of rails, and its overhead equipment is so unobtrusive, that 
people speedily become unaware of its presence. We would 
direct the special attention of the Corporation of Edinburgh 
to the plan and policy adopted at Bradford, of the creation 
of a circular route, bearing such similarity as Bradford does 
to the radial routes of the Edinburgh system, stretching 
out from a common centre in diverse directions, but quite 
unconnected at or near to the extremities; the object in 
view being the uniting of those divergent routes by a new 
circular route." 

The Committee point out that although at Bradford only 
1} miles of railless traction is in operation, the Corporation 
intends in the next session of Parliament to promote an 
Order for the equipment of an additional length of nine 
miles on the circular plan. The estimated cost of this 
extension, together with the purchase of twelve cars and 
depot accommodation, was £26.500 ; and the annual charge 
£2,247, or about £250 per mile per annum. ‘The road 
formation over which the present equipment operated was 
partly paved with granite setts, but for the greater part 
of the road the formation was ordinary macadam. No 
special treatment was given to the road, and the deputation 
could trace no evidence of any extraordinary wear upon 
the road, and it was not anticipated that the surface would 
suffer from the running of the trolley car. The current 
was supphed by the Corporation at a penny per unit, and 
the current used in the driving of the car was about 095 
of a unit per car nile, beme about one-half the current used 
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for driving an electric tram. The capital cost of one-and-a- 
quarter miles had been at the rate of £1,734 per mile, while 
the two cars cost £700 each. The deputation did not ex- 
perience any discomfort from vibration. The manager of 
the tramways in Bradford says that the cost of operating 
should not exceed 54d. per car mile. 

At Leeds the new line began in the centre of the city, 
and proceeded thence in a radial direction for a distance 
of four miles (one mile along a busy street crowded with 
vehicular traffic) until it reached the Farnley outskirts of 
the city, which were of quite a rural character. So far, the 


experience of the Leeds Corporation in the working of 


the new line had been in every way encouraging ; 
there had been no interruptions in the working of the line, 
and there had been no accidents, notwithstanding the con- 
gestion of the traffic on portions of the route. Tlie surface 
of the road over which the cars ran was paved partly with 
wood and partly with granite within the city, whilst in the 
outskirts it was ordinary macadam formation. The running 
of the car was smooth and unattended by any abnormal 
vibration. The capital cost of the four miles route on the 
new system was £1,246 per mile, and the cost of the cars 
to hold 28 passengers £700 per car. The actual revenue 
per car mile in Leeds was, so far, 8°78 pence, and the 
operating costs, all inclusive, were estimated at 54d. per 
car mile (exclusive of interest and redemption of capital), 
so that a considerable profit was thus anticipated. 

The general feeling in Edinburgh 1s cordially in favour 
of the proposals, and it is regarded as practically certain 
that they will be carried into effect. 


Electricity in Mines. 


The recent paper on Electricity in Mines and the Avoid- 
ance of Accidents, by Mr. Robert Nelson, H.M. Electrical 
Inspector of Mines, was discussed at a joint meeting of the 
members of the National Association of Colliery Managers 
(Scottish Branch) and the East and West of Scotland 
Branches of the Association of Mining Electrical Enigneers 
held in the Heriot-Watt College, Edinburgh, under the 
chairmanship of Mr. George Gibb, president of the National 
Association of Colliery Managers. 

The discussion was opened by Mr. George L. Kerr, of 
Glasgow, who pointed out that the ignition of firedamp had 
become a question of first-class importance. The echo of 
recent accidents was apparent in the stringent regulations 
sought to be made in the Coal Mines Bill, with regard to 
the installation and working of electric plant in collieries, 
the result of wluch if passed into law would be to prohibit 
the use of electricity in a large number of mines. The 
accidents at West Stanley and Hulton were suspected of 
having been originated by electricity, but after searching 
inquiries no proof whatever was found that either had been 
caused by the use of electrical plant. Was there, asked Mr. 
Kerr, more or less likelihood of an ignition of fire-damp by 
electricity than by the unknown presence of a defective 
safety lamp ? When one considered that there were approxi- 
mately three-quarters of a million safety lamps in use 
underground, and that, in comparison, electrical apparatus 
amounted to only & mere fraction of that total, one could 
not help realising wherein the greater danger lay. In all 
accidents there was a factor which was far too frequently 
overlooked—the human factor. A careless lampman might 
put a lamp together improperly, or a careless miner might 
injure his lamp, and a serious explosion might take place. 
There were ten chances to one in favour of a safety lamp 
causing an ignition of fire-damp as compared with elec- 
tricity. In view of the present outery—much of it wild 
talk—against the use of electrical plant, the Goverument 
might give a grant in order to have the question thoroughly 
investigated. 

Mr. McPhee, of Holytown, expressed the view that if a 
careful test were made between compressed air and elec- 
tricity in relation. to their suitability for underground 
operations, the comparison would be entirely in favour of 
compressed air. Mr. John M'Luckie, of Larkhall, said that 
if it were perfect, an armoured cable was better than an 
unarmoured cable, but if it was faultv, it was more danger- 
ous. He thought it was best to go in for unarmoured cables 
until they were satisfied that thev had got a perfect 
armoured cable. Mr. J. Parker, Cowdenbeath, was strongly 
opposed to the introduction of electricity into collieries 
where there was anv danger of an ignition of fire-damp. 
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Compressed air as a means of transmitting power was not 
one whit inferior to electricity, but it had suffered because 
engineers had produced machinery which was not capable 
of giving the best results. Mr. Bailey, Heriot- Watt College. 
said it ought to be recognised that the conditions of elec- 
trical engineering underground were much more difficult 
than those aboveground, and safety could not be obtained 
until it was acknowledged that the cost of installations 
underground was bound to be considerably more than that 
of those on the surface. Mr. A. B. Muirhead, electrical 
Engineer, Glasgow, Mr. W. Walker, Chief Inspector of 
Mines in Scotland, and others also took part in the dis- 
cussion, which indicated much diversity of opinion. 


SOUTH AFRICAN NOTES. 


The Effect of Atmospheric Phenomena on Overhead 
Transmission Lines. 


At the August meeting of the South African Institute 
of Electrical Engineers, an important paper on the creation 
of atmospheric phenomena to the production of over- 
voltages in overhead transmission lines was read by Mr. 
G. V. Adendorff, and gave rise to an interesting discussion. 
Mr. Adendorff pointed out that there was no doubt that 
the high potential disturbances, produced in electric 
circuits by atmospheric phenomena, as well as by other 
causes internal to the circuit, were of the greatest im- 
portance to the electrical engineer. In view of the import- 
ance of continuity of supplv, any phenomena conducive 
to an interruption of this condition should be thoroughly 
investipated. The main items which come under the 
category of atmospheric phenomena, and which, directly 
or indirectly, are connected with the production of over- 
voltages, he classified as follows: (1) temperature effects ; 
(2) altitude effects; (3) rain, snow, and hail storms; (4) 
wind and dust storms; (5) atmospheric electrification ; 
(6) thunderstorms. 

After analysing these phenomena in the light of recent 
research, Mr. Adendorff presented the accepted conclusions 
with regard to atmospheric electrification, and the energy of 
lighting discharges, with high frequency currents in con- 
ductors, electrostatic stress, and the complex phenomena 
of “ travelling waves " and of oscillations. He arrived at 
the following conclusions. 

The onlv protection against the possibility of a direct 
discharge on to the line is the use of lightning conductors 
on each pole. If the poles are made of wood this becomes 
practically essential, but if the poles are of metal the use 
of lightning rods becomes unnecessary. There is no doubt 
that the overhead guard wire, if properly earthed. affords 
a good method of protection, in that it acts as a lightning 
rod, i.e., its action in this case is entirely preventative 
and not curative. Again, there is the possibilitv of a dis- 
charge on to one of the poles taking the overhead guard 
wire as an earth in preference to jumping on to the line 
and then over the insulator to earth, but when a direct 
discharge takes place there is so much “ side flashing ” 
occurring that it is impossible to say how and where the 
discharge will distribute itself. 

The problem of dealing with static charge consists in 
designing a piece of apparatus which will continuously 
conduct away the charge and at the same time offer an 
enormous resistance to the line voltage. There are, at any 
rate, four well-known methods of dealing with this trouble, 
(1). The line may be earthed through a choking coil whose 
self-induction is regulated to carry, sav, about ‘l ampere 
of the line current. Such an apparatus constitutes a com- 
plete earth for static charge, without causing any serious 
disturbance to the system, and as the normal line current 
flowing through it to earth ie very small, and at the same 
time wattless, the energ; lost is also very small. In practice 
the choking coil is made like a transformer with only a 
primary coil, one end being connected with the line and 
the other to earth. (2). Another method is to earth the 
line by means of a water jet earthing arrangement. In this 
the line is continually earthed bv a jet of water spraved 
apon it. This method is in extensive use on the Continent, 
and answers its purpose very well, but at the same time 
at a power station where water is not in 2bundance tlie 
maintenance may prove expensive, and also the apparatus 
requires a fairly large space, and comparatively speaking, 
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careful attention. (3). There is also the gap arrester 
method, whether of the horn or multigap type. It may 
be contended that gap arresters are not primarily intended 
for dealing with static phenomena, yet at the same time, 
if no other protective device is in commission, they have 
to serve as protection. The objection to this form of pro- 
tection from static over-voltage lies in the fact that they 
do not conduct the static charge away continuously. The 
device only becomes operative when the static potential 
has risen to a value sufficiently high to jump the gap, and 
conseyuently the potential may have risen to a dangerous 
value before the device operates. Moreover, supposing the 
device operates safely, there is the trouble which may occur 
owing to the dynamic current of the line following the 
static discharge. (4). Lastlv, there is the method adopted 
of earthing the neutral, either of the generator itself, or of 
a transformer on the line side. Earthing the neutral of a 
generator is quite feasible, where the generator operates 
at line voltage, but the objection to this arrangement 1s 
the fact that it introduces the question of the third 
voltage which is one of the fundamental causes of the third 
harmonic voltage which is one of the fundamental causes 
of induction in telephone lines. The second method of 
earthing the neutral is quite extensively carried out, and 
consists in having an idle transformer on the line, whose 
high tension (1.e., line) winding is starred and secondary 
winding meshed. Provided a sufficient number of trans- 
formers is distributed over the system, this method is 
probably the best, although undoubtedly the most ex- 
pensive. 

In grounding the neutral of a system, the greatest caution 
must be exercised, as there is also the danger of the short- 
circuit surge being developed through the occurrence of 
a fault on the line. Grounding the neutral on a systein, in 
which an “ arcing yround " has developed, would, of course, 
immediately convert the oscillating arc into a short circuit 
arc, and so into a short circuit surge. It is safe, however, 
to ground the neutral with a non-inductive resistance. 

With resistance in the neutral there is no likelihood of a 
short-circuit surge developing, and an arc discharge to 
ground so dangerous to the system, immediately forms a 
dead short circuit of a current which is limited by the 
resistance. The resistance should be made as high as 
possible, but at the same time sufficiently low to allow 
enough current to operate the feeder switch, and so cut 
out the disabled feeder. Great care must be taken to make 
the resistance absolutely non-inductive, as any reactance 
in the neutral circuit would tend to increase the dangers 
of a surge, and consequently in all cases the resistance 
should take the form of a water tank. The water tank 
should be kept enclosed, so as to be free from contact with 
any matter which would tend to alter its resistance, and 
for safe operation the water resistance to earth should be 
periodically tested for standard value. 

For dealing with over-voltage due to impulses and 
standing waves, there are at present four well-known 
devices on the market, the Horn Arrester, the Multigap 
Arrester, the Aluminium Arrester, and the Moscicki Con- 
denser. The fault of all arresters built on the gap principle 
is the trouble of extinguishing the arc after the arrester 
has operated. The arc once started is almost invariably 
followed by the dvnamic current of the line which has then 
to be broken, and the mere fact of rupturing the current 
has a tendency to create another over-voltage, and unless 
the resistance to ground is made sufficiently high this 
danger is always present. The multigap arrester is suitable 
only for low power systems. This arrester allows a passage 
for a lightning discharge, limiting it somewhat, and ruptures 
the power arc, by means of non-arcing gaps, with con- 
siderable effect. The most promising type of arrester for 
high tension, high power svstems is probably the aluminium 
arrester. Its principle and application are both ideal and 
simple, in that it provides a path to ground through 
which the normal line current cannot flow, while offering 
an easy path for lightning discharges. The objections to 
this arrester are—the electrolyte must be pure or the film 
will be easily punctured ; the arrester must be kept cool, 
and must always be kept level to prevent the electrolyte 
from flowing over the edges of the plates; the electrolyte 
must not freeze, as it becomes inoperative when frozen ; 
and lastly, it is difficult to insulate the series of plates at 
the edges. The Moscicki condenser is comparatively a new 
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type of arrester, and has not as yet been in operation in 
this country, although there are a large nuniber installed 
on the Continent. In this type there are no horn paps 
in the earth path, the line being connected dead to the 
earth through a series of condensers. The principle involved 
is one of capacity pure and simple, and its action is depen- 
dent on the fact that a high frequency current prefers a 
capacity path to any other. Since the charging current of 
& condenser is proportioned to the frequencv, it is clear 
then that a condenser placed between line and earth offers 
an easy path for a high frequency over-voltage. At the 
hne frequency the condenser is inoperative, and onlv 
operates when subjected to a high frequency surge. It will 
thus be seen that as far as lightning discharges are con- 
cerned, in which the frequencies are usually very high, the 
principle is ideal, but as a protection against a low fre- 
quency surge it is valueless. The great feature of this 
arrester is undoubtedly the fact that at no time during its 
operation does it allow the flow of the line current, and 
there is consequently no dynamic arc to break, and no fear 
of subsequent surging being produced. 

It is quite obvious that complete protection from atmos- 
pheric phenomena can be obtained by putting the lines 
under the ground, but in cases where this is not possible 
an alternative is to put the ground over the line. In other 
words, this is equivalent to using grounded overhead wires. 
It is well known that there is no electric force within a 
closed conductor, and the obvious method then is to com- 
pletely surround the line in a metallic shicld. While this 
is not easily obtainable in practice, it is found that good 
protection is in most cases secured by placing a grounded 
wire above each phase of the line, provided the wires are 
of good conductivity and are grounded at as many places 
as possible. To make the protection as complete as possible 
the wire should be grounded at every pole, and no expense 
should be spared in order to obtain a thorough and satis- 
factory ground. Capital expenditure on securing a good 
system of grounded wires is money efficiently spent. There 
can be no doubt that, if a svstem of installing grounded 
wires on either side as well as on top of the line were adopted 
the extra expense would be justified by the better pro- 
tective results obtained. The main objection to the use 
of grounded wires are : 

If, owing to a mechanical fault in the construction, the 
wires are not strung up strongly enough they become 
loosened, with the result that contact with the line is 
probable, causing trouble. The initial cost of installing 
them is high where good protecton is necessary. However, 
there can be little doubt that an effective svstem of grounded 
wires affords more protection from atmospheric phenomena 
than any other piece of apparatus on the market. Finally, 
the problem of protection from disturbances due to atmos- 
pheric phenomena is threefold. (1) to guard against the 
entrance to the station of disturbances from the outside. 
(2) To guard against disturbances creating other dis- 
turbances. (3) To discharge to earth any disturbance easily 


and quickly. 


ASSOCIATED MUNICIPAL ELECTRICAL 
ENGINEERS (GREATER LONDON). 


At the last meeting, the Association elected the fol- 
lowing officers :—President, Mr. W. C. P. Tapper (Stepney) ; 
vice presidents, Messrs. F. A. Bond (Battersea), L. L. 
Robinson (Hackney), A. H. Shaw (llford) ; hon. treasurer, 
Mr. G. G. Bell (Hammersmith); hon. auditors, Messrs. 
J. G. Bruce (Willesden) E. Calvert (Finchlev); hon. 
secretary, Mr. Norman Staniland (Hornsey); Council, 
Messrs. S. W. Baynes (St. Pancras), J. H. Bowden (Poplar), 
H. H. Couzens (West Ham), C. S. Davidson (Barnes), 
A. J. Fuller (Fulham), F. Hill (Hammersmith), W. Innes 
(Poplar), C. Newton Russell (Shoreditch), P. E. Rycroft 
(Heston), E. Sayer (Hampstead), A. H. Seabrook (St. 
Marylebone), W. C. Ullmann (East Ham). By the kind 
permission of the Institution of Electrical Engineers, the 
Association meetings are now held at the new Institution 
buildings, and the dates of the meetings will be fixed in 
advance. The Association had under consideration at 
their meeting, various matters of interest, including the 
question of a defensive combination between the power 
and light authorities (including gas companies), in. times 
of general strikes. 
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Electrical Contractors Section. 


Contracts Open and Accepted, and Business Prospects. 


WO WwIOz. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 189, Fleet Street, London, B.G. 


CONTRACTS. 


HE DUBLIN UNITED TRAMWAYS COMPANY 
(1896), LIMITED. 


The Company is prepared to receive Tenders for the 
Supply of General Stores, including Car Fittings, Iron, 
Steel, Castings, Oils, Paints, Glass, Brushes, Ironmongery, 
Harness Materials, Electric Supplies, Timber, etc., for the 
year ending December 31, 1912. 

Forms of Tender (price 2s. each), conditions, and all 
information can be obtained and patterns seen at the 
Secretary’s Office, 9, Upper Sackville-street, from October 
16 to 31, 1911. 

Tenders, sealed and marked on the outside “‘ Tenders for 
Stores," and addressed to The Chairman, Dublin United 
Tramways Company, must be lodged with me on or before 
November 6, 1911. 

By Order, 
R. S. TRESILIAN, Secretary. 
9, Upper Sackville-street, Dublin, 
October 12, 1911. 


APPOINTMENTS. 


IREMAN WANTED.—Water Tube Boilers, Glasgow 
District, to take charge of 8 hours shift, must have 
boiler house experience. Wages to commence, 32/6 per 
week of 56 hours, rising to 35/- after one year’s satisfactory 
service.—Address with copies of testimonials to Box 
No. C320, Tug ELECTRICAL ENGINEER, 149, Fleet-street, 
London, E.C. 


Contracts Open. 


HOME. 

Epmonton.—The Guardians of the Edmonton Union invite 
tenders for the installation of eight telephones with equipment 
of line wires, and also for the overhauling of two casting 10- 
wire exchanges at Chase Farm Schools, Enfield. Particulars 
£1 from Messrs. May & Hawes, Caxton House, Westminster. 
October 25. 

GRIMSBY.—The Corporation invite tenders for the supply 
of (a) paper insulated lead-covered cables; (b) house fuse 
boxes ; and (v) cast lead main service boxes. Particulars from 
Mr. W. A. Vignoles, M.1l.E. E., Borough Electrical Engineer. 
October 16. 
 HasriNGs.—l'he. Board of Guardians invite tenders for the 
installation of electric light in the Workhouse. Particulars from 
Mr. N. Bumpstead, 11, Wellington-squarc. October 18. 

Loxvon.—-The directors of the Great Western. Railway are 
prepared to reccive tenders for one year's supply (Group No. 1) 
and three years’ supply (Group No. 2) of various stores comprised 
under 72 heads. See official notice in last week's issue. Par- 
ticulars relating to No. 1 group can be obtained at once from 
the office of the Stores Superintendent at Swindon, and of No. 
2 group on and after October 23. Tenders No. 1 Group, October 
16; No. 2 Group, November 7. 

SWANSEA.—The Corporation invite tenders for the installation 
of electric light at the Cattle Market and Slaughterhouse. Par- 
ticulars £1 Is. from Mr. C. A. L. Prusmann, Electricity Depart- 
ment, Strand, Swansea. October 16. 


OVERSEAS. 


ADELAIDE.—Tenders will be received at the office of the 
Deputy Postmaster-General, Adelaide, up to November 15, for 
the supply of (1) telephone cords and earpieces, (Z) seven magneto 
awitchboards, (3) three milammeters, six relays, and one set of 
Wheatstone fast-speed duplex repeaters, (4) ten tons of hard- 
drawn copper wire, and (5) one electro motor (Schedules Nos. 
192-6 inclusive). Particulars from the High Commissioner for 
the Commonwealth, 72, Victoria-street, S.W. 

AvuSTRALIA.—'"l'enders will be received at the office of the 
Deputy Postmaster-General, Melbourne, as follows: (1) Up 
to November 21, for the supply of a portable photometer 
Schedule No. 578); (2) Up to November 28, for the supply 


TECHNICAL CLASSES. 


UNIVERSITY OF OURHAM. 


ARMSTRONG COLLECE, NEWCASTLE-UPON-TYNE. 


PrincipaL: W. H. HADOW, M.A., D.Mus. 


SESSION 1911-12. 
Commencing September 25, 1911. 


Departments of Mechanical, Marine, Civil, and Electrical 
Engineering, Naval Architecture, Mining, Metallurgy, 
Agriculture, and of Pure Science, Arts and Letters. 

Full particulars may be obtained on application to 


F. H. PRUEN, M.A., Secretary. 
Armstrong College, Newcastle-upon-Tyne. 


of 2,000 ebonite earpieces (Schedule No. 581); 6 calculagraphs 
(Schedule No, 483); and 5,000 stoneware insulators (Schedule 
No. 584). 'Penders will be received at the office of the Deputy 
Postmaster-General, Adelaide, up to November 29, for the 
supply of (1) 3,500 copper binders, 1,500 jointing sleeves, 3,500 
copper tapes, and 11 tons of hard-drawn copper wire (Schedule 
No. 197); and (2) a portable hand-driven desiccating plant 
(Schedule No. 198). With reference to the notice relative to 
a call by the Deputy Postmaster-General, Brisbane, for tenders 
for the supply of 880 yards of paper-insulated, lead-covered 
cable, 4 nauts of submarine telegraph cable, and 440 yards of 
silk and cotton insulated switchboard cable (Schedule No. 
191), the Imperial Trade Correspondent at Brisbane (Mr. M. 
Finucan) reports that the time for the receipt of tenders has 
been extended to November 22. 

AvsTRIA-HUNGARY.—l'enders will be opened on October 15, 
at the offices of the “ Gemeindevorstehung der Stadt Nad- 
wórna," Nadworna (Galicia), for the erection of a central electric 
light generating station and for the establishment of water 
works. 

Brazu.-— The British Vice-Consul at Rio. Grande do Sul 
(Mr. E. J. Wigg) reports that tenders are invited by the municipal 
authorities of Pelotas for a 40 vears’ concession for the supply of 


electric power and light and the establishment and working’ 


of electric tramways in the town. Tenders will be received 
by Nenhor Luiz M. da N. Pennatiel, Secretario, Intendencia 
Municipal, Pelotas, up to 1 p.m. on November 14. A deposit 
of 5,000 milreis (about. £330) is required with cach tender. to 
be increased by the successful tenderer to 25,000 milreis (about 
£1,670). Further particulars (in. Portuguese) may be seen. by 
British contractors at the Commercial Intelligence. Branch of 
the Board of Trade, 73, Basinghall-street. London, E.C. 

Brishank.- Tenders will be received at the office of the 
Deputy Postmaster-General, Brisbane, up to November 8, for 
the supply of the following material :—(1) ironwork (Schedule 
No. 1710) ; (2) switehboards (Schedule No. 180); (3) measuring 
instruments and protectors (Nchedule No. 181); (4) telegraph 
instruments (Schedule No. 182); (5) switchboard parts and 
accessories (Nehedule No. 183): (6) telephone instruments 
(Schedule No. 184). Particulars from the High Commissioner 
in London for the Commonwealth of Australia, 72, Victoria- 
street, S.W. 

Maprip.—The 5 Gaceta de Madrid " announces that tenders 
will be opened by the “ Junta especial de Subastas, Ministerio 
de Marina," Madrid, on à date to be announced later, for the 
supply of two radio-telegraphie installations, one of a naval 
type, and the other capable of being carried by a landing part y. 
The upset. price is put at. $2,000 pesetas (about £1.050), and a 
deposit of 2.200 pesetas (about £80) will be required with each 
tender. 
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INSULATING VARNISHES 


RETAIN THEIR EFFICIENCY UNDER 


SEVERE 


WORKING 


CONDITIONS. 


Have a Talk with us about your Insulation Troubles at the Electrical 


Exhibition, 


Olympia, (Stand No. 142.) 


WE THINK WE CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPLE 
OFFER IS BEING MADE. : 


Tenders Accepted. 


BRAv.—Supply of cable for Council's electricity extension 
scheme: The Union Cable Company, Ltd. 

HasriNGDEN.- -Instruments, ete., for the Corporation's elec- 
tricity Department (switchboard and accessories): Messrs. 
Ferranti, Ltd. Static transformers: The British Westinghouse 
Electrical Manufacturing Company, Ltd. 


| 
l 


HackNEv.-— Extension. of telephone system at Homerton 


Workhouse and offices for the Guardians of the Hackney Union : 
The Pinah Telephone Company, Ltd. £252 10s. 
RoTHERHAM.---Vulcanised bitumen cable for the Council's 
Electricity Department: Messrs. Callender's Cable and Con- 
- struction Company, Ltd., £914. Stores for Tramways Committee : 
British Westinghouse Company, armature coils (DK. 25a) ; 
Dick, Kerr & Company, armature coils (DK. 9); Anti-Attri- 
tion Metal Company, armature brasses and axle brass keeps : 


Callender’s Cable and Construction Company, Ltd., anti-friction | 


metal; British Westinghouse Company, okonite tape, gear 
wheels; Brecknell, Munro. and Rogers. trolley bushes; Le 
Carbone, London, carbon brushes; electricity meters, Messrs. 
Ferranti, Ltd. 

WEDNESBURY.—]1O h.p. motor starting pillar ard electric 
pump. 15,000 gallons capacity for Corporation: The General 
Electric Company, Ltd. 


Openings for Trade. 


MAJOR & CO., LIMITED, 
SCULCOATES,  HULL. 


LAKE & INSULATING STAPLES 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, &.0. 


GUARANTEED QUALITY 
PROMPT DELIVERY 
F. CARSON x EVANS. 

J^FENCHURCH BUILDS LONDONEC 


GRASSINGTON.—À new sanatorium is to be built here {for the 


" Bradford Town Council. 


CaRLISLE.—The Courcil proposes an expenditure of £9,7550n ' 


extensions to the electricity undertaking. 


Carpirr.—Completely equipped laundry at Ely Workhouse , 


for Guardians of Cardiff Union. 
Queen's-chambers. 

STOCKPORT.— New Central Library for the Council. 
Bradshaw & Gass, architects, Silverwell-street, Bolton. 

Torquay.—New Council School at Homelands. Messrs. E. 
Appleton & Son, architects, Abbey-road. 

WEYBRIDGE.—Technical Institute for Surrey Education 
Committee. Messrs. Jarvis & Richards, 10, Queen Anne’s-gate, 
Westminster, architects. 

York.—-Central Stores, ete., for North Eastern Railway's 
Hotels Department. Mr. W. Bell, architect. 

MACCLESFIELD.—Ccokery centre, workshops, 
Town Council. 

FarLswonTH. -New elementary school (1,000 places) for 
Lancashire Education Committee. Mr. H. Littler, Ribblesdale- 
place, Preston, architect. 

CONSETT.- -New Primitive Methodist Church, Sunday Schools 
and caretaker's house. Messrs. T. E. Davidson & Sona, architects, 
Eldon-square, Newcastle-on-Tyne. 

WHITCHURCH. - Elementary School for Somerset Education 
Committee. 

Port Tavsort..—New theatre with row of shops, ete., for the 
Port Talbot Hippodrome Company, Ltd. 

WOLVERHAMPTON.— Extensive additions to the Queen Vic- 
toria Nursing Institution. Mr. A. W. Worrall, architect. 

WHITLEY Bav.—New Secondary School for Northumberland 
Education Committee. 

LrvBvRN.—New hospital for the Rural District Council. 

MANCHESTER.- -New theatre in Quay-street for the New 
Manchester Theatre Company, Ltd.. to cost £40,000. 

CoLCHESTER.— The new wing of the Infirmary is to be lit by 
electricity, and tenders will be called for at once. 

CHELTENHAM.- -The Town Council has decided to extend the 
electric light mains to Prestbury at a cost. of £790. 

WEDNeEsBURY.—-The Town Council proposes 
£5000 on extensions to the electricity undertaking. 


Mr. È. Seward, architect, 


Messrs. 


ete., for the 


to expend 


HvuLL.—lIt is proposed to rebuild the Town Hall and equip 
it in modern style at a total cost of £25,378. 

WAKEFIELD.—The Local Government Board has sanctioned 
an expenditure of £5,540 for mains, transformers and sub- 
stations. 

NSWANSEA.—Extensive new warehouses, offices, etc. for 
Messrs, Thornett & Chivers. Messrs. Thomas, Meager & Jones, 
architects, Wind-street. 

WorTHING.—The Local Government Board has sanctioned 
the expenditure of £4,500 on extensions to the Council’s electrical 
plant, ete. 

Croypoyx.—The Corporation is seeking sanction for a loan of 
£10,000 for extensions to the electricity undertaking. 

BorToN.—Central hall, offices and caretaker's quarters for 
the Lancashire and Cheshire Miners’ Federation. Mesars. 
Fielding & Fernihough, solicitors, Ford-street. 


— 


AvsTRAL14.—The “ Western Australian Government Gazette " 
publishes the text of regulations for the payment of subsidies in 
encouragement of the production in Western Australia of dressed 
mica and manufactured mica goods from crude mica produced 
in that Ntate. Subsidies will be payable as follows :—-(1) One-half 
the cost of transport of mica from the mine to the place of manu- 
facture or export, up to 3s. per cwt. ; (2) 10°, of the selling 
price of mica sold at not less than 2s. per lb. ; and 159, of the 
selling price of mica sold at not less than 2s. per lb. The total 
subsidies payable to any one firm are not to exceed £250 per 
annum. 

Irarv.-—- The * Gazzetta Ufficiale " publishes a decree granting 
to the “ Società Anonima Elettrovia Euganea "l'encaroln— Villa 
di Teolo " a concession for the construction and working cf an 
electric tramway from Tencarola to Villa di Teolo : and a decree 
granting to the “ Nocietà Anonima di Tramways a vapore delle 
Provincie di Verona e Vicenza” a concession to substitute 
electric traction for steam on the Verona to San Bonifacio 
tramway. 

NoRWAY.—À company under the name of the “ A.S Bandak 
Elektrolytiske-Kobberverk," has applied for a concession to 
work and eventually purchase the Aamdal copper deposits at 
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Skafse, in the district of Telemarken. The company has a 
capital of 250,000 kr. (about £14,000), subscribed by Nor- 
wegians. It is intended to use an electrolytic process of extraction 
invented by Mr. V. Hvbinette, who is understood to be a Swedish 
engineer. Communications regarding the above might be 
addressed to Admiral Borressen, Christiania, or to Mr. Herman 
Krag, solicitor, 19, Kirke Gade, Christiania. 
PoRTUGAL.—The ‘ Diario do Governo” contains a notice 
issued by the Ministry of Fomento, to the effect that the 
Companhia Carris de Ferro do Porto has applied to the Adminis- 
tration of Posts and Telegraphs for a concession for the con- 


struction of an electric railway from a point on the Paranhos : 


line to the works of the Portuguese Sugar Refining Company. 

CaNADA.—The Imperial Trade Correspondent at Toronto 
(Mr. F. W. Field) reports that à company with capital stock 
of $40,000,000 has been granted a charter in Canada, with power, 
among other things, to purchase lands and waterpowers and 
develop electrical energy. The address to which communications 
should be sent in this connection may be obtained by British 
manufacturers on application to the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, 
E.C. 


—— *»— 


Electrical Company Notes. 
. BRITISH ELECTRIC TRACTION. 


Mr. E. Garcke, chairman of the British Electric Traction 


Company, Ltd., in a memorandum to the shareholders, makes . 


the following observations with regard to the capital reorganisa- 
tion scheme which is to be discussed at the extraordinary general 
meeting convened for Tuesday next : 

“The prospects of the company increasing its profits in the 
immediate future have further improved during the current 
year. The traftic receipts of the associated companies for the 
six months to the end of June last are £874,800, as compared 
with £798,500 for the corresponding period of 1910. The electric 
supply branches of the business also show satisfactory pro- 
gress, the gross revenue for the first six months of 1911 being 
£151,400, as compared with £131,300 in the corresponding 
period of last year. Speaking generally, all departments of 
the business show some improvement during the first half of the 
year. The company has also completed, since the date of the 
general meeting. some financial transactions in connection 
with business in Canada ard elsewhere abroad. The major portion 
of the profits of this company, however, depends—-firstly, 
upon the profits earned by the associated companies, and, 
secondlv, upon the proportion of those profits which the com- 
panies distribute in dividends. For the year 1910 the associated 
companies collectively showed an increase in net profits of 
£91,797, but the dividends paid were increased by £33,400 
only. 

Any estimate of future dividends must be based on our 
general knowledge of the present position of the companies. 
On this basis 1 have no hesitation in saying that the regular 
payment of the dividend of 6°, per annum on the new First 
Preference shares is assured and that the prospect of the com- 
pany paying the dividend on the Second Preference shares 
in the near future is favourable ; but it would be inadvisable 
to look for & dividend on the Preferred Ordinary shares until 
the regular pavment of the dividend on the Second Preference 
shares is also assured. While I have good grounds for hoping 
that the company will steadily improve its position and in- 
crease its dividends, it is nevertheless regrettable that it is 
not possible with present profits to pay dividends on the whole 
of the paid up capital, and that consequently the shares of the 
company do not stand at their par value on the market. It 
is for this reason, among others, that in the proposed scheme 
of re-arrangement the capital is divided into several classes so 
that some portion of the capital may at once be brought near 
par both as to capital and dividend, and that as the position 
of the company improves other classes of the capital may 
advance into like positions. 

“If we could get an ircrease of only a small fraction of a 
penny per passenger on the 324,000,000 passengers we carry 
per annum, while not reverting to anything like the average 
fare which obtained in the early vears of the company, we 
should be able to pay satisfactory dividends on our share capital. 
Until lately, however, all our efforts have been required to 
resist further reduction. This inadequacy of fares is the funda- 
mental trouble. 

“The contention that a more drastic scheme should have 
been formulated implies that a reduction of capital should be 
made. which it has been suggested the directors have not pro- 
posed because they lack the courage to face the difficult y. 
This is, however, an entire mistake. A reduction of capital, 
if advisable and practicable, would lessen the future responsi- 
bilities and anxieties of the directors, and obviously they would 
prefer the duty of earning dividends on a smaller capital to 
carrying the dead weight of a large and insufficiently remunera- 
tive capital. They feel that in accepting the burden of trying 
to retrieve in a measure the fortunes of the company they are 


facing the situation with more courage than by proposing 
to write off capital as irretrievably lost. 

“ Without an increase of profits a reduction of capital would 
not improve the value of the shares or enhance the credit of 
the company, but the reverse. The directors, however, are 
advised that as a result of the proposed re-arrangement of 
capital the total capital will stand higher in the market than 
at present even without any increase of profits, because the 
division of the capital into four classes will help to demonstrate 
what the directors have always felt, that the market prices 
are unduly depressed. A true valuation of the assets of this 
company as a basis for a reduction of capital is impossible. 
Moreover, it is inadvisable even if practicable. Most of our 
undertakings are purchasable at the option of local authorities 
on terms in most cases to be settled by arbitration. It is of 
the utmost importance that nothing should be done now by 
the company which would prejudice its interests in the negotia- 
tions and arbitrations that will take place. For the Preference 
shareholders a reduction of capital now would be especially 
injurious. But that does not mean that a reduction of capital 
never can be made. If, in course of time, it is found that the 
objections no longer exists, then, if it is necesary, the proposed 
re-arrangement will facilitate a reduction of capital. 

“The Preference shareholders who take the view that they 
have nothing to lose by leaving the position as it is, apparently 
ignore the views of the Ordinary shareholders, who say that 
depreciation of assets having been admitted, a reduction of 
capital should be made, because as both Preference shares and 
Ordinary shares rank alike in regard to capital, a reduction 
of capital would reduce the amount of the Preference dividend 
and the future accumulation of arrears. A controversy of this 
kind would be very injurious to the progress of the business, 
and it would be undesirable to have a conflict of views in regard 
to the declaration of future dividends on the Preference shares. 

“ The best solution of the problem is a rearrangement which 
provides on the one hand for an improvmecnt in the security 
of the capital represented by the Preference shares, and on 
the other hand for an improvement in the dividend prospects 
of Ordinary shareholders ; and it is a merit cf the scheme 
proposed by the directors that hoth these objects are attained 
without any immediate sacrifice by either class. The Preference 
shareholder gets priority of capital for £5 in respect of every 
share of £10, which at present carries no priority. It is not 
only in à winding-up that the advantages of this priority of 
capital would assert itself. If, after the re-arrangement scheme 
has been carried out, a reduction of capital is found to be both 
necessary and practicable, the Preference shareholders will 
be in a better position than if a reduction of capital were made 
now, because £5 of their £10 shares will, until the whole of the 
Deferred and Preferred Ordinary shares have been written 
off, have been placed bevond the operation of à scheme of 
reduction, and the other £5 will only rank for reduction pari 
passu with £10 of the capital of the Ordinary shareholders. 
Meanwhile, this superior position given to the £5 in First and 
Second Preference shares will express itself in the market value 
of new shares. 

“ What do the Preference shareholders give for these advan- 
tages ? Nothing—until the profits are sufficient to pay 6?, on 
£5 in new Preference shares, that is £48,431 per annum, which 
is double the amount paid in dividend for each of the past two 
years. When the profits are sufficient to enable more than 
£48,431 to be distributed, then the Preference shareholders 
make a sacrifice in a two-fold form, namely, (a) They allow 
the Ordinary sharcholders to rank for dividend pari passu with 
the Preference shareholders until the Preference shareholders 
have received a further £48,431 (6? on £5 in Preferred Ordinary 
shares) and the Ordinary shareholders have had £47,988 (69, 
on £6 in Preferred Ordinary shares) in any one year. After 
that the Preference shareholders take all further profits until 
the arrcars of £266,371 are paid off, instead of before the Ordinary 
shareholders participate to the extent stated. and (b) the Pre- 
ference sharcholders give up future cumulative dividend rights 
in respect of £7 10s. per £10 share, but this is a distant sacrifice, 
for it cannot be felt by the Preference shareholders until after 
the arrears already accrued are paid off, and the more it is 
argued that the payment of the present arrears is remote, the 
smaller becomes the sacrifice of these future cumulative righta. 

" Now, as to the improvement in the position of the Ordinary 
shareholders under the scheme. "They secure the prospect of 
sharing in a dividend after £48,431 has been paid in any year 
on the Preference shares. When this point has been reached 
in the profits of the company. and not until then, the Ordinary 
shareholders will get a dividend not exceeding £47,988 pari 
passu, with a further dividend to the Preference shareholders 
of £48,431. In the circumstances this is an important concession 
to the Ordinary shareholders, but this, and the remote prospect 
of receiving a dividend on the Deferred Ordinary shares, which 
dividend might have gone in payment of arrears on the Pre- 
ference shares had those shares remained cumulative to the 
full amount of £10, are the only concessions they get under 
the scheme. The full dividend on their Preferred Ordinary 
shares represents 3:695 per annum on their present £10 shares, 
but they cannot get this without the Preference shareholders 
getting 6°% per annum on their. £10 shares.” 
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THE ELECTRIC SUPPLY PUBLICITY 
COMMITTEE. 

The Electric Supply Publicity Committee have just 
issued a particularly effective brochure on electricity in 
the home. It would appear to be one of the best things 
that the Committee have taken in hand. The brochure 
in question is of a large size and consists mainly of four 
large illustrations in colour, showing electricity in the 
drawing room, bedroom, nursery and kitchen. The drawings 
are most tastefully executed and fully give the refined 
tone which is associated with electric light. The aim of 
the brochure has been to reduce the letterpress to a minimum 
and to let the pictures speak for themselves—obviously 
the quickest way of producing an impression and one 
that 1s appreciated by everybody in this age of haste. 
The impression conveyed in turning over the pages should 
certainly prejudice everyone in favour of electric light, 
as the one really artistic light for the home. 

The booklet is primarily intended for pushing lighting 
with non-consumers. At the same time, the auxiliary 
uses for heating, cooking, ventilating, etc., are so fully 


dealt with, that it is almost equallv applicable for new 
consumers. It is certainly the best thing on electric lighting 
which has come into our hands and is, in fact, quite a 
work of art. 

A power poster has also been issued. This poster cer- 
tainly fulfils a most urgent need. Most companies find 
that there is plenty of new ground for electric power, and 
the poster is just of the kind to bring business. There 
isa dicet appeal as to the save in monev by electric driving 
which is after all the only point of consideration for a 
business man. 

There is a leaflet included in the issue which shows 
that the Committee keep their eyes open for good points 
in advertising. This leaflet shows a reproduction from 
a drawing in the “ Tatler,’ by Mr. Starr Wood. This is 
a humorous cartoon showing the electric lamp and the 
safety with which moths can approach same without the 
proverbial jsingeing of wings, with a few congratulatory 
words as to the precautions taken in modern times. The 
Committee have taken this as a tag on which to urge a 
few points as to the safety of electric light. 


*ONEWATT" BATTERY LAMPS. 

Messrs. Siemens Bros. Dynamo Works, Ltd., inform us 
that in connection with the range of “ Onewatt "' battery 
lamps which they have had on the market for some little 
time, they are now máking an entirely new departure 


and are supplying showcards which can be purchased 
by contractors in quantities, and on which one of each 
type.of * Onewatt " battery lamp is mounted. These are, 
of course, supplied to contractors at prices embodying 
the discount allowed to the trade. The card, which we 
illustrate herewith, is printed in red and blue, and is 
mounted on stiff board, which is cut away in order to 


"ONEWATT' BATTERY LAMPS 


"RB t '6 VOLTS , © CANDLE POWETA 
FILAMENTS OF PURE DRAWN TUNGSTEN WIRE. 
MO OTHER BATTERY LAMP MAS A GREATER EFFICIENCY. — 


effect a secure fastening for the lamps, and is eyeletted 
and strung for suspension purposes. On the back of the 
showcard full particulars are printed of the types of lamps 
which can be obtained, together with the voltages and 
candle powers in which they are supplied. The idea is 
distinctive in so far as no other lamp manufacturer has 
adopted a similar policy in connection with electric lamps, 
and it brings out clearly before the public, the various 
types of lamps they can obtain together with the prices, 
and the display of this showcard in the window of any 
electrical establishment should materially help to sell 
the lamps in question. 


THE HOLMQUIST REPLACEMENT HEATER. 

A new type of replacement heater is being put on the 
market this week by the Holmquist Electric Company, 
Ltd., of 52, Regent-street, London, W., and can now be 
seen in operation at the company’s stand, No. 225, at 
Olympia. As will be seen from the illustrations here given, 
the heating element, which consists of wire of special 
composition and very high resistance, is wound on a double 
strip of mica with a return lead between the mica strips, 
so that both terminals are brought to the base. This is 
fitted to any ordinary bayonet cap to which is attached the 
frame or holder shown, and the device is then ready for 
immediate insertion in any 
electric radiator stove to re- 
pas the ordinary “sausage ” 
amps. The element glows a 
deep red as soon as the current 
is switched on, and the special 
claim for it is that while it gives 
the cheerful appearance of the 
radiator, it also bestows the 
greatly enhanced heating effects 
of the convector as it directly 
heats the air. It is claimed, 
too, that it has a materially 
longer life than ordinary radiator 
lamps, it is not fragile, its con- 
sumption is only 250 watts, and 
the heating unit is easily replace- 
able by anyone without expert 
knowledge. Another important 
feature of the new Holmquist 
element is its cheapness, the 
replacement heater complete 
being listed at 4s. 6d., {while 
renewal strips are 2s. only, both 
prices being subject to the cus- 
tomary trade discount. 


A 


jji 
if 


adu 


i 


, 


oa 


PATENT APPLIED FOR. 


460 


THE. ELECTRICAL ENGINEER. 


OCTOBER 13, 1 


Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer.” 


Electrodes for Arc Lamps. 

12024.—1911. A. BLONDEL, 41, Avenue de la Bourdonnais, 
Paris. The electrode consists of a body of carbon combined 
with light producing salts and a thin coating of non- 
scorifiable carbon. It is formed by first preparing a thin 

| earbon cylinder which is filled with the carbon and salts 
paste and afterwards pressed and baked. 


Paper Joint Boxes for Electric Wiring. 

12931.—1910. A. FRIEDMANN, Weser Strasse 65, Frankfort 
a Main. A solid compressed paper core hardened by im- 
pregnation and rendered waterproof, oil proof and acid 
proof, is coated with an electrically conductive substance 
and electrically plated with metal so that it may serve as 
a joint box. 

Electric Lighting of Vehicles. 

3035.—1910. E. Gasreavu, 154, rue d'Allemagne, Paris. 
This lighting device comprises a decompounded generator 
with demagnetising windings in combination with a polarised 
switch or relay with a closed differential magnetic field. 
A tension regulator is fitted at the terminals of the lamps 
and consists of a volt metric relay with maximum and 
minimum contacts to control a bipolar reversing switch 
which governs a servomotor of an automatie reducing 
device or of an automatic absorbing rheostat. The handle 
of the reducing device or rheostat brings about the switching 
in or out of the exciting circuit of the generator and of 
the electromagnetic clutch, which stops the armature 
when the generator is not working. 

Controllers for Electric Motors. 

18190.—1910. Currer HamMER  MaNvracrUuNG Com- 
PANY, Milwaukee, Wisconsin, U.S.A. In this controller 
a pilot switch device is adapted to start the motor and 
to operate it at a slow speed. Further manipulation of 
the pilot switch causes an automatic accelerating device 
to be set in operation whereby the speed of the motor is 
increased to any desired extent. 

Controlling Dynamo Electric Machines. 

18300.—1910. CuTLER Hammer  MaNvuraAcTURING Cow- 
pany, Milwaukee, Wisconsin, U.S.A. The main rotor and 
an auxiliary rotor of the operating machine are mechanic- 
ally connected to move in unison, while the main and 
auxiliary rotors of the controlling machine are independently 
movable. The electrical connection between the two 
machines is such that when the main rotor of the con- 
trolling machine is moved a corresponding movement 
of the main and auxiliary rotors of the operating machine 
takes place, which movement causes a corresponding 
movement on the part of the auxiliary rotor of the con- 
trolling machine. 

Propulsion of Vehicles. 

18631.—1910. F. W. LANCHESTER, Daimler Works, Coventry. 
In power propelled vehicles in which the propulsion 
mechanism comprises a prime mover and dynamo and 
a storage battery, an auxiliary power installation is pro- 
vided and adapted to act alternatively to charge the battery 
or feed the propelling electro motor according to the con- 
ditions that obtain. 

Electric Lamp Holders. 

18656.—1910. C. A. M. Renton, 18, Fernshaw-road, Chelsea. 
The terminals of the holder are relieved from strain by 
the provision of an insulating nipple fitted with & bridge 
piece through the holes of which the flexible cord is threaded. 


Utilisation of Silent Electric Discharge. 
18680.—1910. E. K. RiprarL, The Chalet, Elstead, Surrey. 


The ultra violet rays produced by the silent discharge of : 


electricity may be used to sterilise water and other liquids. 
A special apparatus is provided to prevent the ozone from 
coming into contact with the liquid. 


Hardening and Roughening Tantalum. 
18780.—1910. Siemens & Haske, A.G., Berlin. The surface 
of the tantalum is first roughened by sand blasting and 
then hardened by treatment with oxygen. The rough 
hard surface is afterwards pressed by rollers in order to 
increase the degree of hardness. 
Combined Electric Switch and Fuse Distribution Boxes. 
20995.—1910. ELECTRIC & ORDNANCE ACCESSORIES Cow- 
PANY, AND M. MUELLER, Aston, Birmingham. This electric 
distribution fitting for use with electrically driven cranes 
comprises a casing which encloses & main switch of the 
type wherein the lid of the casing cannot be opened without 
first breaking the circuit, and which also contains the 
whole of the fuses situate in the different branch motor 
circuits. The fuses are independent of the switch itself 
and of the main circuit fuses, 
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Portable Lamps. 

21080.—1910. W. E. Gray, 53, Bavham-place, London. 
The lamp reflector serves as a carrier for the lamp and 
switch. An electrical connection is fitted between the 
glow lamp and the switch. 


Electricity Meters. 

23066.—1910. ^ BnrTISR THoxS0N-HovsTON CoMPANY, 
Cannon-street, E.C. This improved mercury motor meter 
has & mercury chamber for the armature fitted between 
the pole faces of one or more driving magnets. This chamber 
has current contacts adjustable at right angles to the field 
axis of the magnet. 

Supporting Electric Cables. 

23152.—1910. BuULLERS, Lrp., AND H. DaaNaLL, 6, Laurence 
Pountney-hill, E.C. An arm shaped so as to closely fit 
against the insulator carrying arm is provided with sockets 
arranged at different heights for supporting insulators. 


Electric Heating Irons. 

23902.--1910. H. Hirst AND C. H. Arcuer, Peel Works, 
Adelphi, Salford. The iron has a chamber in its body 
adapted to receive the heating element. The chamber 
communicates with & recess which receives an insulating 
block and connecting pieces. The contrivance and its 
parts are so shape! that ready access can be made to the 
heating element. 

Electrical Resistances. 

24485.—1910. M. B. FIELD AND FERRANTI, Lro., Hollin- 
wood, Lancs. ‘This resistance is constructed from one or 
more cells containing a springy resistance material and 
closed by a perforated mica lid. The perforations ensure 
full flexibility of the cell. 


Submarine Audible Telegraphy. 

27144.—1910. Dr. J. KruPATHY AND C. BERGER, 35, Rotten- 
billerutzca, Budapest VII. The ship’s body is connected 
with a vibrating system comprising strings or rods adapted 
to oscillate longitudinally or tranaversely and stretched 
between the walls of the body. The body acts as a sound 
board and communicates the oscillations to the water. 


Electrical Insulators for Use in Mines. 

27804.—1910. C. W. Speakman, Monongahela City, Penn- 
sylvania. The insulator body is mounted upon an anchor- 
ing element, which 1s formed with a water conducting 
groove and a stop. The insulator body has a concavity 
which constitutes a collector for water and communicates 
with the groove on the element. - 

Electric Furnaces. 

30390.—1910. V. Por», 17 rue de Teheran, Paris. The granu- 
lated resister material is separated from the tank and 
walls of the furnace by guard plates which may serve as 
conductors or insulators. When serving as conductors 
they consist of carbon combined with alumina, silica, 
magnesia, lime or carborundum. When they serve as 
insulators they are composed of refractory oxides such 
as bauxite, alumina or magnesia. 


Tightening Devices for Cable Conveyors. 

1909.—1911. H. O. Apam. 37, Uhlandstrasse, Dresden. That 
part of the motor which actuates the conveying cable 
drum is connected with a device which, under the influence 
of the tightening drum, exerts a positive or negative torque 
which tends to keep the speed of the driving motor con- 
stant. 

Insulating Material. 
5167.—1911.—GENERAL ELECTRIC Company, Schenectady, 
U.S.A. This insulating material is prepared from a con- 
densation product of phenol and aldehyde. The product 
is applied to roofing paper or other absorbent paper which 
is then dried in the air and finally subjected to heat under 
pressure, 

Electromagnets for Relays. 

4806.—1911. E. J. Parkes, Waterslade, Bushey Hall-road, 
Bushey. 'lhe frame members which support the moving 
portion of the electromagnet is made of two simple stamp- 
ings which are secured together by a single bolt. 'The bolt 
also serves to secure the yoke upon the cores of the electro 
magnet in the case of a double cored electro-magnet. p- 


Arc Lamps. 

7501.—1911. SIEMENS ScHUCKERTWERKE, G.m.b.H., Berlin. 
This is an improvement in lamps of the type in which 
slag forming combustibles are consumed. The usual device 
for causing the electrode tips when in the arc striking 
position to rub against one another is only set in operation 
after the electrode carriers relatively advance past the 
position they normally occupy, when the arc is restruck. 
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To New Readers 


The price of the ELECTRICAL ENGINEER has now been 
reduced to 2d. weekly, and the subscription rates are as 
follows :— 


12 months. 6 months. 3 months. 
United Kingdom 10s. Od. 5s. Od. 2s. 6d. 
Canada 12s. Od. 6s. Od. 3s. Od. 
Abroad 15s. Od. 78. 6d. 3s. 6d. 
for which sums, payable in advance, the paper is delivered 
post free. 


To every reader securing for us three new annual sub- 
scribers in the course of the next six months, we shall 
have pleasure in sending the ELECTRICAL ENGINEER post 
free for one year, and for a proportionate period if they 
secure one or two new subscribers. It is important to 
notice that the reduction in price carries with it NO 
DIMINUTION in the SIZE or QUALITY of the journal. 
On the contrary, both will be INCREASED with the 
increasing circulation which this new development is 
bringing about. 


NOTES. 


HEN the Coal Mines Bill reaches the Report Stage. 
the anti-electricity party will not have matters 
entirely their own way. The Mining Associatiqn of Great 
Britain, after a prolonged meeting at the Westminster 
Palace Hotel, have agreed upon some strongly worded and 
perfectly logical amendments, which will be put forward 
with great force when Parliament again takes up considera- 
tion of the measure. The mine owners contend that the 
precautions demanded are unnecessary, and will prove 
extremely expensive, and that the cost of adopting them 
must inevitably come out of the pockets of the men. If they 
can prove that, the case is theirs, for we all know whence 
the anti-electricity cry comes from. 


N view of experiments now being conducted by the Post- 
master General, and the possible adoption in the (let us 
hope) not too distant future of an automatic telephone 
system, it is interesting to note that the British Insulated 
and Helsby Cables, Ltd., owners of the British rights in the 
Ntrowger Automatic Telephone, are applying to the High 
Court for a prolongation of the patent of 1898, on the ground 
that the patentee has, up to the present, had no adequate 
financial return. The Strowger patent has already been 
described in the ELECTRICAL ENGINEER, and it need only be 
mentioned at the moment that it provides for a calling device 
for telephones, with a series of finger holds arranged in nu- 
merical order, with a make and break device common to all 
of the finger holds, this make and break being adapted to 
operate the switching mechanism at the exchange, in har- 
mony with the finger holds. The petition of the British 
Insulated and Helsby Cables, Ltd., will, it i8 notified, be 
opposed by two British firms as well as by the London agents 
of a German firm. 
Another pending action promises to be even more interes- 
ting. It is announced that Messrs. Siemens Bros. & Com- 
pany, Ltd., holders of the British rights in the Telefunken 
system of wireless telegraphy, intend to institute proceedings 
against Marconi's Wireless Telegraphic Company, Ltd., for 
the alleged infringement of various Telefunken patents. 
This is a turning of the tables with a vengeance. 


T ROSE who have followed, and especially those who 
have taken part in the correspondence in our columns 
on “ Are there too many Electrical Engineers ? " will find 
material for much thought in some reflections transmitted 
by our New York correspondent, which are printed under 
the heading of the United States in this week's Electrical 
Progress section. They are from the pen of Mr. Charles L. 
Somers, of Boston, an electrical engineer and a writer on 
electrical engineering subjects of no mean repute. He takes 
up the position that electrical engineering, in the older 
sense of the term, has fallen on evil days. The golden era 
has gone by, and the lot of the average electrical engineer 
of to-day is one of hard work, little pay, and less renown. 
The remedy for this dismal condition of affairs Mr. Somers 
finds in specialization. “ There's always room at the top ” 
is only true, in his view, in a very limited sense. The 
engineers who belong to the first rank are invariably the 
men who have become fairly well defined specialists. Elec- 
trical engineering, in fact, has reached the stage that every 
art and every science is bound to reach—the stage in which 
the thing that matters is special insight into particular 
things. Even in general success is to be found not along the 
well-worn way, but out of the beaten track, but to make 
good, the electrical engineer must specialise. Mr. Somers 
puts his case with force and logic, and his views should 
stimulate discussion of the subject on this side of the 
Atlantic. B 


In the dual light of Mr. Somers’ observations and the © 


letters from our correspondenta, reference may be made to 
some reports to hand during the current week in reference 
to the position of municipal electrical engineers. At Slea- 


ford, for instance, the Electrical Engineer, who has been in `; 


-— 


receipt of the princely sum of £130 per annum, had the - 


temerity to apply for an increase. As it appeared that by 
the terms of his agreement he was entitled to £150, the 
Committee took the subject into careful consideration, and 
resolved that he should have £140. At the same time, they 
put it on record that “since Mr. Wilson had been their 
engineer he had carried out his duties most efficiently and to 
their entire satisfaction, and had also kept the working 
expenses low." It appeared that Mr. Wilson was, as a 
matter of fact, to have £2 10s. per week and “ take all the 
pupils’ fees" estimated at £20 per annum. But as there 
are no pupils, there are no fees, and after an hour's wrangling 
it was decided that he should have £140—for which, it 
appears, he works on the average thirteen and a half hours 
& day! At Bristol, the arrangement under which the 
Electrical Engineer should receive the premiums paid by 
improvers has been revoked, and in future all such fees are 
to go to the Corporation, which will pay the Engineer £100 
a year by way of compensation. As in some years the fees 
have, we understand, exceeded £140, the Corporation will 
thus make a little profit out of the transaction. At New- 
port (Mon.), the Electricity and Tramways Committee have 
summarily removed their manager from his position, after 
nine years’ faithful service, and without giving him the 
opportunity of stating his own case, have generously offered 
to retain his services as Electrical Engineer, and place a 
general manager over him. Alderman Phillips, protesting 
as Chairman of the Committee against this drastic proposal, 
declared it was a shame that the manager had been treated 
as he had. -Charges,had béen(máde behind his back, and 
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while the manager was out of the room the Committee 
arrived at their decision ; yet when the manager returned 
to the room there was not a soul present to tell him what 
had been done behind his back. He hoped the Corporation 
would give the manager a chance of making a statement. 
But they did not. Another member of the Council pro- 
tested that they had never given their manager a chance. 
They never accepted his reports and never allowed him to 
manage, while “ the charges against him had been extracted 
from subordinates at the electricity works." Protests were 
unavailing, however, and by seventeen votes to eight the 
Committee's proposals were adopted. ** Are there too many 
Electrical Engineers ?" There will certainly be some dis- 
gusted ones if this kind of thing goes on. 


INCE Mr. C. Orme Bastian raised recently in these 
columns the question of utilising the winds in the 
generation of electric energy, quite a respectable amount 
of literature seems to have grown up in connection with the 
subject. Not all of it is favourable to Mr. Bastian's point of 
view, and one critic, at any rate, has waved the proposal 
aside with a finality which even Mr. Podsnap could not 
have excelled. Elsewhere in this issue we describe a new 
patent which has been granted in America to Mr. Cary! D. 
Haskins, in which electrical engineers on this side should 
find a good deal to interest them. Mr. Haskins gets over the 
problem of variable power and inconstant speed by operat- 
ing a generator in conjunction with a wind turbine and a 
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petrol engine. When the wind energy fails the petrol engine 
comes into operation, and with a rising wind the engine is 
cut out and the turbine takes the load, no storage batteries 
nor any troublesome accessories being employed. Discussing 
the question of practicability, the Chicago “ Electrical 
Review " goes into the cost of power generation on the 
Haskins' principle. It is assumed that a windmill calculated 
to drive a five-kilowatt generator would cost £25 and the 
generator and engine £100 together, on which depreciation 
and interest are calculated at £15 per annum. It is then 
calculated that the cost of gasoline may be taken roughly 
at a penny per horse-power hour and that on this basis a 
load of eight fifty-watt lamps could be carried for six hours 
every night at a cost for gasoline of about £4 7s. 6d. per 
annum, while a further power load of five kilowatts for half 
an hour per day, or 180 hours per year, could be carried at 
a fuel cost of £4 17s. The cost of fuel of both lighting and 
power would thus be £9 4s. 6d. per annum. If it were 
possible to take, as in the second case, fifty per cent., of this 
load with an additional cost of £3, the approximate fixed 
charge on the windmill investment, there would be a saving 
of about £1 13s. of the power expense, which, however, 
would not cover the difference in the cost of the generating 
outfit necessitated by the clutches and automatic regulating 
mechanism. Thus it seems that unless the wind blows more 
than half the time power is desired, the windmill investment 
would hardly be a paying one. “Still,” says the writer, 
“such a device as described by Mr. Haskins’ patent, seems 
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to have great possibilities. It is only at rare intervals that 
the wind entirely stops, and the number of windmills seen 
on the plains asserts the farmer's appreciation of the use of 
wind power. There are, no doubt, great opportunities for 
electric power in places which cannot, at the present state 
of the art, be reached by central station service, and these 
will, in a measure, be realised with the perfection of Mr. 
Haskins’ patent." Whereat Mr. Bastian may take heart 
of grace. 


LECTRICAL engineers in America are experiencing 
difficulties with regard to sudden calls for electric 
energy similar to those which are very frequently made 
on the supply systems operating in London. One naturally 
associates the foggy climate of our own metropolis with 
extraordinary and sudden demands for light which severely 
tax the generating plant, but it comes as a surprise to 
learn that in the large cities of the United States troubles 
due to sudden darkness have been so acute that means 
have been taken to effect an adequate storage supply 
which in this country would be regarded as quite ex- 
traordinary. We believe we are correct in. saying that 
at one metropolitan supply system, the Charing Cross 
City and West End system, large storage batteries were 
installed in order to deal with peak loads on the sub-stations, 
and also to relieve the main generating plant during those 
hours of light load when it would not pay to run the large 
units installed at Bow. 


How far this system has been successful it is, of course 
not easy to say. In America, however, very large 
emergency storage batteries are now used by the large 
electric lighting companies and provide for unusual demands 
of current caused by temporary accident to the electric 
generating plant, or by sudden darkness preceding a 
thunderstorm, or, as experienced last winter in New 
York, by a heavy snowfall which within ten minutes in- 
creased the demand for current on the New York Edison 
Company's system from 100,000 h.p. to 166,000 h.p. 
In this case the rate of increase in current was so rapid 
that it was impossible to connect additional engines with 
sufficient rapidity and the battery was called upon to meet 
the emergency, thus saving New York City from darkness. 


At the present time there is being manufactured by the 
Electric Storage Battery Company, of Philadelphia, what 
is probably one of the largest batteries in the world and 
this is to be installed at Baltimore for heavy rates of 
discharge. This battery consists of one hundred and 
fifty-two cells of the “ Exide” type, each cell containing 
one hundred and thirty-three plates. Each of the one 
hundred and fifty-two lead lined wooden tanks measures 
4 ft. 2in. high by 21} in. wide and 72{ in. long, and will 
weigh, without plates and electrolyte, approximately 
1,000 Ibs. The total weight of the entire battery equipped 
with plates and electrolyte when ready for service will be 
approximately 1,100,000 Ibs. 


This battery when fully charged will supply sufficient 
current to light one hundred and twenty thousand 25 watt 
metal filament lamps for one hour, or two hundred and 
forty thousand similar lamps for twenty minutes, having 
an output of four thousand h.p. In addition to this, the 
same company has installed a great many batteries in 


New York City for the Edison Company, many of which 


are almost as large as the one being installed at Baltimore. 
Similar equipments have also been installed at Chicago, 
Minneapolis, Boston and Spokane, and many other large 
electric lighting companies desiring the protection afforded 
by such batteries are now considering installation. It will 
therefore be seen that a fairly general movement is in 
progress in the United States towards the adoption of 
these large battery units, and their operation in practice 
will doubtless be watched by engineers on both sides of 
the Atlantic with very considerable .interest. 
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Tes annual statistics relating to electric railways in the 

United States, which have just come to hand, afford 
a remarkable illustration of the great development of 
electric traction within the past few years. There are now 
in the States 1,279 Electric Railway Companies with a total 
authorised capital of $7,182,718,212 and an outstanding 
liability of $4,682,106,217. These companies own 89,601 
cars, which run over 40,088 miles of track and carry upwards 
of six thousand million passengers annually. Ten years 
ago, while the number of companies was 1,062, the miles of 
track open was only 22,063, and the number of cars in 
service was 68,777, while the outstanding capitalisation was 
$2,410,670,135. The gross annual revenue is now set down 
at $478,873,671, and working expenses $272,076,243, 
leaving a net revenue of $195,234,698. The greatest mileage 
is in the Central States—Illinois, Indiana, Iowa, Kentucky, 
Michigan, Minnesota, Missouri, Ohio, and Wisconsin, which 
have a total of 14,547; the Eastern States—New York 
New Jersey, Pennsylvania, Delanan, District of Columbia, 
Maryland, Virginia, and West, Virginia coming next with 
12,135. In the Southern States there are only 1,915 miles 
of track, while the New England States have 5,430 and the 
Western States 6,059 miles. 


Tes time-won problem of the utilisation 

of the tides for the generation of electri- 
cal energy receives a fresh impetus this week 
from a contribution to the “ Standard ” from 
Colonel F. N. Maude, C.B. Twenty years ago, 
when every engineer had “ tidal power" on 
the brain, Colonel Maude was, he tells us, 
associated with a very prominent electrician 
in the consideration of several schemes, but 
twist and turn them as they might, they 
always ran up against the fundamental diffi- 
culty that the interest on the first cost of con- 
struction invariably wiped out the ultimate 
saving on the fuel bill. But quite recently 
Colonel Maude hit on a solution of this diffi- 
culty. Here it is, in a nutshell. If it is high 
water, say, at London Bridge at 2 p.m. and 
high water sixty miles away across country at 
about 4 p.m., it follows that when the current 
is slackest at the former place it is running 
strong at the latter. You have only to put 
down a plant at each place big enough to feed 
both and connect them by an electric cable 
to secure a constant output of power, 
without the need of any accumulators or other 
storage arrangements. Colonel Maude went back to his 
estimates and converted the idea into pounds, shillings, and 
pence, and found that whereas in the best previous projects 


THE ELECTRICAL ENGINEER, OCTOBER 20, rorr. 


| 
| 


the capital outlay for each nominal horse-power came to | 


about £70, under the new conditions the whole excess of | 


prime cost compared with a steam plant came down to 
about £10 per horse-power, the interest on which, say 14s. 
a year, is small as compared with the cost of coal and 
stokers' wages—say £3 for each horse-power per year. And 
he adds: “ To utilise the tidal energy now running waste 
all round our coasts, all we have to do is to take the map of 
these islands and couple up the great estuaries opposite one 
another—Severn and Thames, Dee and Humber or Wash, 
Forth and Clyde,and so forth. The first would supply cheap 
power to the Birmingham and London districts, the second 
to Lancashire and the West Riding, the third to Glasgow 
and the Scottish manufacturing districts, and though it 
may not be possible to locate sites capable of giving more 
than 100,000 horse-power continuously to each, the diminu- 
tion of the drain on our coalfields would be very appreciable 
indeed, and would certainly render any rise of wages to the 
miners exceedingly problematical.” What do electrical 
engineers think of it ? 


—— ————— 


T is to be feared that the local authorities, whose repre- 
sentatives at the meeting the other day of the Associations 
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of Municipal Corporations, carried a resolution asking the 
Government to continue to pay local rates on the National 
Telephone Company's undertaking after the transfer to the 
Post Office, or, alternatively, to pay an equivalent contri- 
bution in lieu thereof, based upon the annual valuation as 
appearing in the valuation list, will get scant compensation 
for their pains. As a matter of fact, the Postmaster-General 
has already intimated that no payment of any sort is prac- 
ticable. The Earl of Derby, who presided over the gather- 
ing of the Guildhall, voiced the official view when he de- 
clared that the demands made by public bodies and private 
individuals for large sums for wayleaves were “ entirely 
unjustifiable.” As Sheffield stands to lose £4,000 in these 
local rates, and various other municipalities sums varying 
from £300 to £3,000 a year, the resolution was adopted with 
cheerful unanimity, and a deputation is to bring the matter 
His reply, however, is a. foregone 
conclusion. 


— — — 


" ARE THERE TOO MANY ELECTRICAL ENGINEERS ? " 
Further letters on this subject will appear in next week's 
Issue. | 
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MESSRS. BRUCE PEEBLES DISPLAY. 
ELECTRIC LIGHTING DEVELOPMENTS. 


At the Willesden Polytechnic on Friday evening Mr, 
Frederic H. Taylor, Assoc. M.Inst. E.E., delivered his second 
popular lecture on ‘* Recent developments in electric 
lighting," and dealt with the modern scientific way of 
measuring illumination, and the correct placing and shading 
of lamps. In this connection some interesting experiments 
were shown illustrating the bad effects of glare caused by 
improper lighting, and the great economies which could be 
obtained by recent developments in shades and reflectors. 
The lumeter, which is an instrument for rapidly measuring 
illumination, was shown and explained. Mr. Taylor after- 
wards turned to the modern developments in electric 
heating and cooking. The various types of electric radiators 
and convector were shown in operation, and their details 
of construction very lucidly explained. The therol water 
heater, which is an electrica! apparatus to take the place of 
the ordinary gas heater geyser, was shown, and also a 
portable “ Ozonair " apparatus which is a modern device 
for electrically producing ozone. Mr. F.:W. Fletcher, 
Chairman of the Willesden Technical Education Committee, 
who presided, suggested, in proposing a hearty vote of 
thanks to the lecturer, that the Willesden District Council 
should arrange with Mr. Taylor to give similar lectures in 
various parts of the parish so that the advantages of electric 
lighting and heating should be properly placed before the 
public, and Councillor Harvey undertook to bring the 
matter before; the Couneil.; ( | 
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The Birth of Electro-Magnetism. 


The Great Year 1820; Several of its very Prominent 
Men and their Notable Discoveries. 


Bv P. F. MorrErLsv. 


Some of our readers, we feel certain, have not 
before had their attention especially called to the 
fact that the year 1820 marks a very important 
epoch in our history; for it was then Oersted 
made the singularly valuable discovery of the 
intimate relation existing between electricity and 
magnetism, thus laying the foundation of the 
science of electro-magnetism which subsequently 
received such an impulse from Ampere and others. 

OERSTED, HANS CHRISTIAN, a native of 
Denmark (1777-1851), is the author of many early 
discoveries, mainly as to the action of acids during 
the production of galvanic electricity, and, upon 
his return from an extended voyage through France 
and Germany, he deliver- 
ed thereon, as well as 
upon other subjects, 
many lectures and pub- 
lished numerous memoirs 
which appeared in 
Voight's '* Magazine," 
" Van Mons' Journal," 
"Le Journal de Physique 
Chimic et d'Histoire 
Naturelle," and other 
scientific publications of 
the time. He made 
another visit to Germany 
a few years later, and, 
at the suggestion of 
Karsten Niebuhr, he 
published in Berlin a 
work, “ Ansicht der 
Chemischen Natur- 
gesetze " (inquiry into 
the identity of electrical 
and chemical forces), of 
which a translation was 
made by Mr. P. Marcel 
T. de Serres, under the 
title of '' Recherches 
sur l'identité des forces 
chemiques et elec- 
triques, " Paris 1813. 
This, Whewell says, 
paved the way for his 
subsequent identification 
of the forces of 
electricity, galvanism 
and magnetism. 

One of his biographers relates that Oersted was 
lecturing one day to a class of advanced students, 
when it occurred to him, as a means of testing the 
soundness of the theory which he had long been 
meditating, to place a magnetic needle under the 
influence of a wire uniting the ends of a voltaic 
battery in a state of activity. “In galvanism,” 
said he, “‘the force is more latent than in elec- 
tricity and still more so in magnetism than in 
galvanism ; it is necessary, therefore, to try whether 
electricity, in its latent state, will not affect the 
magnetic needle." He made the experiment upon 
the spot and found that the needle tended to turn 
at right angles to the wire, thus proving the exis- 
tence of electro-magnetism, or the relation of 
electricity and magnetism as mutually productive 
of each other, and as evidences of a common source 
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HANS CHRISTIAN OERSTED. 


of power. Previous to this time, the identity of 
magnetism and electricity had only been suspected. 
For several months Oersted prosecuted experiments 
on the subject and on July 20, 1820, promulgated 
his discovery through a Latin pamphlet entitled 
" Experimenta circa effectum conflictus electrici in 
acum magneticam " (Experiments on the effect 
of the electric conflict upon the magnetic needle.) 
In this pamphlet he contends that there 
is always a magnetic circulation around the electric 
conductor and that the electric current, in accord- 
ance with a certain law, always exercises determined 
and similar impressions on the direction of the 
magnetic needle, even when it does not pass through 
the needle but near it. 
For this great dis- 
covery, which naturally 
excited the wonder of the 
entire scientific world, he 
received the Copley 
Medal of the English 
Royal Society, the 
Dannebrog order of 
knighthood, and numer- 
ous testimonials from 
nearly every quarter of 
Europe. As observed by 
Mr. J. D. Forbes, “ the 
desideratum of a clear 
expression of the manifest 
alliance between elec- 
tricity and magnetism 
had been so long and 
so universally felt that 
the discovery placed its 
author in the first rank of 
scientific men. . . . 
The prize of the French 
Institute, which had been 
awarded to Davy for his 
galvanic discoveries, was 
bestowed upon Oersted.” 
Writing of Oersted's 
discovery, Faraday ob- 
served that, “ It burst 
open the gates of a 
domain in science, dark 
till then, and filled it 
with a flood of light." 
The world-wide atten- 
tion created by  Oersted's discovery induced 
scientists everywhere to experiment in the new 
field—among these being more particularly Faraday, 
Sturgeon, Cumming, Dela Rive, Seeleck and Joseph 
Henry—but by none of the investigators were the 
results obtained of more importance than those 
reached by Ampere and Arago. 
AMPERE, ANDRE MARIE (1775-1836), professor 


NorE.— Translations of Ocrste.l's celebrated pamphlet can 
be seen as follows : 

In English: “ Journal of the Society of Telegraph Enginecrs,”’ 
Vol. V., pages 459-469; Sturgeon's “Scientific Researches,” 
Burv, 1850, pages 9-12; Thomson's “ Annals of Philosophy," 
Vol. XVI., pages 273-275. 

In German: Schweigger's '* Journal," Vol. XXIX ; Gilbert's 
'" Annalen," Vol. LXVI. uu l , 

In French: “ Journal de Physique Chimii et Hist. Nat." 
Vol. XCI., fe pages 72-80; ‘Annales de Chimic et de 
Physique,” for 1820. 
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of mathematical analysis at the! Ecole Poly- 
technique, and afterwards professor of physics at 
the Collége de France, reads before the Académie 
des Sciences, on September 18, 25, October 9, 13, 
and November 6, 1820, papers containing a complete 
exposition of the phenomena of electro-dynamics, 
the new science in the department of physics, of 
which he is the founder. His investigations were 
subsequently embodied in the ** Recueil d'Observa- 
tions electro-dynamiques,” containing several ex- 
perimental illustrations, as well as in his “ Théoric 
des phénomènes . . . ." and in several 
memoirs reproduced in the different technical pub- 
lications of the day. 

The result of Ampere's researches, according 
to Professor Crystal, may be summarised in the 
statement that an electric current, in a linear 
circuit of any form, is equivalent in its action, 
whether on magnets or other circuits, to a magnetic 
shell bounded by the circuit, whose strength at 
every point is constant and proportional to the 
strength of the current. By his beautiful theory 
of molecular currents, he gave a theoretical ex- 
planation of that connection between electricity 
and magnetism which had been the dream of 
previous investigators. If we except the discovery 
of the laws of the induction of electric currents, made 
about ten years later by Faraday, no advance in 
the science of electricity can compare for completeness 
and brilliancy with the work of Ampére. Our admira- 
tion is equally great, whether we contemplate the 
clearness and power of his mathematical investiga- 
tions, the aptness and skill of his experiments, or 
the wonderful rapidity with which he elucidated 
his discovery when he had once found the clue. 

Ampere is the inventor of the double or astatic 
needles and he was the first to propose applying 
Oersted's discovery to telegrathic purposes, as ex- 
plained in a"paper read by him before the Académie 
des Sciences, October 2, 1820. 


ARAGO, DOMINIQUE FRANCOIS JEAN (1786 
—18533), famous astronomer, communicates to the 
French Institute, September 25, 1820, his dis- 
covery that the electric current has the power of 
developing magnetism in iron and steel. When soft 
iron was used, the magnetism was at first only 
temporary, but on repeating the experiment in a 
different way, he succeeded completely in magne- 
tising small steel needles permanently. In one of 
the early experiments of Humphry Davy, the 
latter had found iron filings so to adhere to the 
connectmg wire as to form a mass ten or twelve 
times the thickness of the wire. This was also the 
case in the experiments of Mr. Arago, who, upon 
observing that the filings began to rise before they 
came in contact with the conjugate wire, drew the 
conclusion that each small piece of iron was con- 
verted into a temporary magnet. It was through 
the above-named observations that Mr. Arago was 
led to the important discovery of what is called 
magnetic induction by electric currents, or, in 
other words, that an electric current passing through 
a conductor will induce magnetic action in such 
bodies near it as are capable of being magnetised. 

A fact worth noting in connection with the 
development of Oersted's discovery by both Arago 
and Ampere, is that in order “to prevent the 
communication of the electricity laterally in the 
folds of the coil, the wire was insulated by varnish 
in the first instance and afterwards by winding silk 
or cotton around it." . 

Arago is also the discoverer of magnetism by 
rotation, and he has made many very valuable 
investigations regarding the influence of the aurora 
borealis on the needle, upon the nature of meteors, 
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lightning, etc. Humboldt says that Arago left 
behind him a treasuty of magnetical observations 
(upward of 52,600 in number), which have been 
carefully edited by Mr. Fédor Thomson, and he 
considers that a paper which Arago presented, 
establishing the foundation of chromatic polarisa- 
tion, is one of the most impottant which that 
distinguished savant has given us. 


Our portrait of Oersted is from “ Makers of Electricity,” 
bv Brother Potamian. F.S.C., D.Se., London, and J. J. 
Walsh, M.D., Ph.D., LL.D., published in 1909 bv the 
Fordham University Press, New York. 


(To be continued.) 


ELECTRICALLY DRIVEN ROLLING MILLS. 


A Northern correspondent writes :— The Skinninggrove 
Iron Company, whose establishment is situated on the 
north-east coast of Yorkshire, have erected new steel works 
in which they have taken the fullest possible advantage of 
the blastfurnace gas and the heat available from their 
existing iron works, 80 as to reduce the cost of making steel 
toa minimum. The whole of the new steel works is driven 
electrically, including the 36 in. reversing rolling mill, the 
electrical power being generated by gas engine-driven alter- 
nators, working on blastfurnace gas. A definite volume. of 
gas yields three times the power that could be produced if 
the gas were burnt under boilers and the power generated 
by steam engines or turbines. The soaking pits are heated 
with blastfurnace gas—an application of blastfurnace gas 
which has not been made previously im England, although 
it has been made on the Continent. Jn starting up the 
rolling mill no coal was used, although up to this time when- 
ever a new mill has been started in this country a consider- 
able quantity of coal has been required. Steel is made by 
the Talbot continuous process, which uses molten iron from 
the blastfurnaces. The ingots can be rolled down to the 
finished sections in the mill without being reheated. This 
is made possible largely by the rapidity with which the 
electrically driven reversing rolling mill can work. The 
Siemens companies have constructed 23 electrically driven 
reversing mill equipments similar to that installed at Skin- 
ningrove, and while 40 or 50 such plants are installed in 
different parts of the world, only three English steelmakers 
have yet adopted this method of driving. The reversing 
rolling mill itself was built by the Duetsche Maschinenfabrik 
A. G. (Werk Bechem and Keetmann), of Duisburg, while the 
electrical plant for driving the mill was built at Stafford by 
the Siemens Brothers Dynamo Works. 


ELECTRIC DAYLIGHT LAMP. 


A new invention which promises to do much to solve 
a serious problem (says the “ Yorkshire Observer ") has 
recently been patented, and is now being put on the market. 
This is the Yasco Electric Daylight Lamp, for which it is 
claimed that by its use a light can be obtained exactly 
similar to daylight. Various attempts have been made to 
achieve this object, but hitherto with only partial sucecss. 
Tn the case of the new lamp, however, it is declared by a 
well-known firm of Bradford dvers that by its use thev 
can “ match all kinds of shades at night equally as well as 
any matching done in daylight." The new lamp is of the 
metallic filament type, and can be connected with the 
utmost readiness to any incandescent electric light. It is 
suitable for all voltages and either direct or alternating 
current. The light given is equal to 200 c.p., and it is 
stated that the consumption of current is quite moderate. 


PERSONAL. 


Mr. J. M. Gatti, of the well-known firm of restaurant 
and theatre proprietors and managing director of the 
Charing Cross Electric Light Company, Ltd., will be the 
next Mayor of the City of Westminster. 
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A Windmill-Driven Generator. 


In view of the interesting correspondence which has 
centred round Mr. C. Orme Bastian's device for driving 
a dynamo by means of a small wind turbine as an economical 
means of generating electricity in connection with his new 
principle of thermal storage, it is instructive to note that 
an American inventor, Mr. C. D. Haskins, whose name 
will be familiar to many of our readers, has just taken 
out a patent for a wind-driven generator which presents 
some novel features. 

It will be remembered that in a recent article in the 
ELECTRICAL ENGINEER (page 303) it was announced that 
Mr. Bastian in his new device had made a radical departure 
from all existing methods of thermal storage by means of 
a ''hot-box," which is readily portable and adaptable 
for use either as a unit or as a series, according to the pur- 
pose desired to be achieved; and mention was made of 
his adaptation in situations where no power station wes 
available, of the principle of the American windmill in 
generating energy for thermal storage. In a subsequent 
interview (ELECTRICAL ENGINEER, page 351) Mr. Bastian 
observed that his idea was that a windmill might be 
erected that would be capable of generating sufficient 
electrical energy to supply all the hot water requirements 
of a country house or farm-house on most days of the year, 
but, in view of the fact that the wind power is not constant, 


GENERATOR, SHOWING ATTACHMENT TO WOOD-TURBINE. 


such a system could only be used as an auxiliary to the 
existing water heating methods, his new electric heater 
being fitted into the existing water tanks, which could, 
of course, be suitably lagged. ‘‘ In connection with the idea 
of getting wind power to generate electrical energy for 
heating: purposes," he added, “ the immense possibilities 
in this direction may be gathered from the fact that the 
velocity of the current of air at a certain high elevation 
is approximately 76 miles an hour. I do not mean to suggest 
that we shall ever be able to penetrate into the 67 miles 
an hour level with windmills, but there is, nevertheless, 
room for much development work in connection with the 
latter." 

In Mr. Haskins’ invention, which is here illustrated, 
the proposal is to utilise the energy of the winds but to 
assist in securing an approximately constant voltage by 
means of a gas engine or gasoline engine. For these purposes 
a direct-current generator is connected by bevel gearing 
with the rod of the wind-turbine, and is also linked with 
the auxiliary engine. Describing the metkod of operation, 
the Chicago “ Electrical Review and Western Electrician ” 
assumes that the windmill is stopped and that it is desired 
to start the engine, which is then connected to the generator 
shaft by the clutch 10. Should the windmill remain 


standing or run at a speed slower than that of the engine, 
the ratchet at 7 will remain free, permitting the engine 
and generator to run at a speed greater, than that of the 
windmill. As the speed of the windmill,rises the ratchet 
is engaged and the windmill at once commences to turn 
both generator and engine at a slightly increased speed. 
As soon, however, as the speed passes what the inventor 
designates as the critical point, the governor balls, 12, 
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TRAIN LIGHTING DEVICE, SHOWING GENERATOR DRIVEN FROM AXLE 


are thrown out and the engine disconnected. At the same 
time and by the same movement, the circuit of the sparking 
batteries is broken, shutting down the engine. A slight 
drop in speed causes a reversal of the cycle, and the mill 
runs free while the engine takes the load. The application 
of the device to train lighting is shown in the second 
figure, in which the same principle is carried out, with 
the car wheels taking the place cf the windmill. 


THE FARADAY SOCIETY. 


At the October meeting of the Faraday Society Mr. 
John Hardén read a paper on “ The ‘ Paragon’ Electric 
Furnace and Recent Developments in Metallurgy.” The 
original induction furnace, he said, was a melting machine 
pure and simple, the small slag surface and the com- 
paratively low temperature of the slag precluding very 
little refining from taking place. These considerations 
have led to the design of the author's “ Paragon ” furnace. 
In this the surface of the slag is heated by means of arcs, 
and the bath is also heated from the sides and beneath 
by means of side plates, as in the Roechling-Rodenhauser 
furnace. The furnace is, in fact, a combined arc and resist- 
ance furnace. In this way the maximum heat can 
be applied exactly where desired, during desul- 
phurisation and dephosphorisation to the slag, and 
during the period of degasifying to the bottom and 
sides of the bath. Incidentally, the arcs enable the furnace 
to be started from the cold, while the use of side electrodes 
enables large, expensive carbons to be dispensed with, 
and, of course, larger units to be built, as only a small 
proportion of the power enters the furnace through the 
urcs. In a 50-ton furnace the electrode cross section need 
only be 24 in. by 24 in., corresponding to a 20-ton ordinary 
arc furnace. A further incidental advantage claimed is 
the greater durability of the roof. If desired, gas firing 
can be used in place of the arcs, in conjunction with the 
side electrodes. In a trial furnace now being built in Ger- 
many, side plates only are provided for. The author also 
describes a small melting furnace known as the ‘“ Hel- 
berger," which is suitable for laboratory work, particularly 
for making up special alloys. It consists of an ordinary 
high grade lined plumbago crucible, heated by induction 
electrically, and temperatures as high as 3,000" C. have been 
obtained in it at moderate cost. 
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The Standardisation of Electric Supply 


Authorities’ 


Accounts. 


Some Practical Notes. 


Time was when the engineer would talk of nothing else ' 


but electrical matters. The mysteries of alternating current 
occupied a great deal of his time. All this has now passed 
away and the monetary aspect of the question is the direc- 
tion in which the mind of the engineer is turning. When 
Parliament authorised municipalities and companies to 
supply electrical energy for lighting power and heating 
the framers of the Electric Lighting Act drew up a form 
of accounts, one for the use of municipalities and the 
other for the use of companies. To these standard forms 
of accounts the various municipalities and companies 
were expected to work. These statutory forms of accounts 
worked all right for a time, and it may be truthfully said 
if they were not observed to the letter they were observed 
in the spirit. One thing essential to the success of all 
suchlike schemes was lacking: the accounts were not 
altered with the march of the electrical industry. This 
has been a fatal error. A standard and statutory form 
‘of accounts should be drawn up so as to be able to allow 
of an undertaking being compured with a similar under- 
taking. In order to bring these remarks to a concrete 
basis, take the case where the following is given as repre- 
senting the division of capital expenditure in the Liver- 
pool Corporation Lighting. 


ACCOUNTS FOR YEAR ENDED DECEMBER 31, 1909. 
Capital Expenditure. Purchase of Company. £400,000. 


£ s. d. 
Additional Capital spent by the Company 36474 3 11 
Lands and Buildings.. 9 E .. 251,844 2 11 
Plant and Machinery ; .. 619,065 9 6 
Mains .. a - 654,908 18 9 
Meters E ae e 31,175 4 4 
Electrical Instrument y% af 6,745 13 O0 
Issue of Stock Discount Expenses, etc. 51,415 18 2 
Cost of Garston Undertaking 48,080 3 6 


£2,099,709 14 1 


The division of the capital expenditure in this manner 
is, to our mind, a mistake. How is any outsider able to say 
what the cost of installing machinery and plant per kilo- 
watt is in this undertaking ? Very often a chairman or 
engineer would find this figure most important, but from 
the accounts as published it is impossible to arrive at it. 
It would, therefore, appear that the first two and the last 
items in the foregoing tabulated statement should be split 
up into its component expenditure and added to the other 
items of a like nature. No doubt if à bona fide enquirer 
wanted this information, which it has been shown cannot 
be taken from the accounts as published, the Liverpool 
authorities would supply it; but that course means lost 
time and is in some cases not a desirable one. Again, it 
stands to reason that if outside companies have been 
bought up, a certain price has been paid in the name of 
goodwill. The amount so paid in this connection should, 
in the opinion of the writer, be shown as a separate account. 
It will be noticed that the Liverpool authorities do not 
show the amount spent on counting house furniture. 
This should be shown separately as required by the Board 
of Trade statutory form of accounts. 

Turning now to the income side of the Revenue account, 
the sources from which this is derived are generally shown 
under two or three main heads. This is a part of the Revenue 
account which is very interesting, and in order to facilitate 
a comparison with the accounts of other undertakings 
the following is a suggested statement which it is recom- 
mended should form part of a standard form of accounta. 


Shops, Warehouses, 
and Offices 
Domestic .. 
Churches .. 
Theatres .. .. .. 
Schools .. .. .. i 
Hotels ES 
Consumers receiving 
special rates 
Tramways S wi 
Public Arc Lamps .. 
Public Incandescent : 
Lamps .. .. .. 
Corporation Depts. 
(other than public 
lighting) 


Less expenditure on 
Public Are and in- 
candescent for 
carbons, attendance 
and maintenance., 


Total revenue from 
energy supplied 


The above statement is not intended to be complete ; it 
is intended that different municipalities will modify it to 
suit their particular requirements. For instance, Brighton 
with its large number of hotels, would find the division 
given above suit its requirements. Edinburgh, on the 
other hand, could add, say, the revenue received from 
the printing industry ; Glasgow (or to be more correct 
Govan and Partick), would give the revenue received 
from the shipbuilding industry, and so on. On the expendi- 
ture side of the revenue account the expenses of the under- 
taking can be included under the three heads of Genera- 
tion, Distribution and Management. The chief item of 
expenditure under head one, is, as a rule, coal. In this 
connection it is suggested that the tons of coal actually 
used be given as well as the money value. Owing to the 
fluctuations in the price of coal per ton, the efficiency 
of the generating station is lost to view. Another item 
which comes under the heading of the generating charges 
is the amount “pant on “ oil, waste, water, and engine 
room stores.” This account, it is suggested, should only 
include oil and water. Engine room stores 18 a very in- 
definite item, and its scope can be made very expansive. 
If a gauge glass bursts, would its replacement be allocated 
to oil, waste, water and engine room stores, or to repairs 
to machinery and plant account ? „There are, in a large 
generating station, numberless charges which crop up 
and an account whose scope is ill defined is worse than 
useless. Under the second head of distributing charges, 
the two main heads are repairs and upkeep of mains and 
repairs and upkeep of the meters on the premises of con- 
sumers. There is a point under this second head worth 
serious consideration. Nowadays, it is customary for 
engineers to generate at 6,500 or 10,000 volts, and supply 
sub-stations from which consumers are supplied. The 
point which here arises, is to what account the repairs 
of sub-station plant and the feeders between the generating 
stations and the sub-station should be placed. Are they 
expenses of generation or of distribution? The writer 
would say that they belong to the expenses of distribution 
and suggest that the repairs of sub-station machinery 
and plant should be a separate account under the main 
heading of the distribution charges, andbe kept apart 
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from the repairs to machinery and plant in the central gener- 
ating station. Transformers placed in the premises of con- 
sumers shoald have a separate capital account and the repairs 
in connection therewith should form a separate account under 
the head of the distributing expenses. Under the third 
head of management charges, rt is suggested that the 
stationery account be divided into two parts. To the 
first part would be allocated all the stationery used in 
connection with the generating and distributing of the 
energy supplied while to the second part would be allo- 
cated the expenses of the stationerv used by the clerical 
Staff. This division, it is thought, would be a most useful 
one. Time has shown that very expensive stationery is 
required in connection with recording volt and ampere 
meters, and special books are required by mains superin- 
tendents to carry out their work. In connection with 
salaries of chief engineer and managing staff, it is recom- 
mended that the total amount paid be shown and any 
amounts added to capital should be stated as a deduction. 
A specimen revenue account embodying the various points 
which have been mentioned is given. Too great a atress 


REVENUE 


tion account over and above the statutory sinking fund. 
What does a local authority want with a depreciation 


account if its sinking fund is properly calculated on the 


estimated average life of the whole undertaking? Not 
only is it a piece of bad finance, but over and above, it 
is an entirely illegal account. If the statutory form of 
accounts prepared by the Board of Trade is examined, it 
will be found that there is no mention of a depreciation 
account for the use of a local authority, but in the case 
of a company there is a depreciation account but no sinking 
fund account. The point is important and significant. How 
is it possible for the engineer of a local authority to com- 
pete against the engineer of à company, when the former 
must include double standing charges when making up 
estimates for light and power supply ? It might be useful 
to enuinerate the obligations and risks which are run by 
& local authority. After meeting working charges there 
must be set aside a sum in the name of sinking fund for 
the redemption of the capital borrowed. It may be here 
pointed out by someone that the figure set aside is only 
an estimate and the life of the assets may be overstated. 


ACCOUNT. 


YRAR ENDING 


Last — i Last 


year. Expenditure. £ 8 d year int 


By SALE O 

o Coals . Tons at Snops 

, Carting of ashes 

X Oil and water : 

,, WAGES AT GENERATING 
STATIONS 


EXPENSES OF GENERATION 
T per ton 


, Chure 


. 4 Theat 
(a) Superintendents . . Schoo 
(b) Staff » à . Hotel 
(c) Workmen Consu 


, REPAIRS AND MAINTENANCE ing 
OF | „ Tramw 
Buildings 5 PUBLI 
Engines, boilers and all other a 
prime moving machinery (b) 
Dynamos, alternators and all e 
other electrical machinery . „ Corpor 
Accumulators , 


EXPENSES OF DISTRIBUTION | ligh 
lo repairs of mains .. er 
| meters - | T 
sub-3tation buildings 
machinery 

and plant l exp 

transiormers in con 


d mab lie 
summers premises Í 


cade 


EXPENSES OF MANAGEMENT tendant 
| To salaries of chief engineer ana tenanct 
managing staff  . € Bad debt 
Less amount transferred to Capital or actu 
(I1 an v) £ 
lo salaries of clerks | By INI: 
, A meter inspectors SOURCI 
„ Stationery, printing and adver THAN S 
tising— RENT 
(a) Works Rents 
(b) Office a Intere 
„ general establishment charges pos 
legal expenses l'e sti 
, Income Tax pen 
,. rents and rates 
4 SPECIAL EXPENDITURE Renta 
Compensation „ Pupil 
Free wiring - Sal 


Profit 
hire 
ee 


cannot be laid on the comparative value of a standard 
form of accounts. Frame the accounts in such a fashion 
that there can he no dubiety as to the expenses which 
must be allocated to each account. This is the true basis 
of standardisation. Also, move with the times. The Board 
of Frade should take a much more active interest in the 
working out of the standard form of accounts than what 
it does at present. If an accountant or an auditor is in 
a difficulty regarding the allocation of money paid or 
received, to whom has he to applv for guidance? At 
present there is no one. It is urged that there should be 
permanent officials at the Board of Trade offices to whom 
would be given the duty of watching that local authorities 
and officials duly comply with standard requirements. 
The: want of such a body is keenly felt at the present time. 

Coming to the impersonal accounts, there is one very 
important matter which requires the law to specify very 
clearly what a local authority can and cannot do regarding 
the disposal of its money, after working charges have been 
met. We refer to the inclusion in the accounts of a deprecia- 


„ Warehouses 
ee Offices 
4, Domestic 


F CURRENT 

hes.. 

res 

m 

mera recely 

special rate 

ays . 
LIGHTING 

Arc Lamps 


ments (other 
than publi 
ting ; 
otals . 
e38 enditure on d 
‘arcs and in 
scents for at 
e and main 
s (estimated 
il : 
) OME FROM 
"SOURCES OTHER 
ALE OF CUI 
aT on IT 
MOAITSs , 
esting fees and 
Li ties 
Accumulator 
charging 
^ | of meters 
, Pupils’ premiums 
e ot cinders 
on moto! 
and fittings 
i ount 


ome. 


Incandes- 
nt Lamps. 


|! nits sold 
ition depart- 


Lighting Power Total 
| 
| 


In that case, err on the safe side by increasing the annual 
payment to the sinking fund. There is nothing in the 
various acts of Parliament fixing a hard and fast rule in 
this connection. Tt stil may be pointed out that over 
and above the usual repairs and upkeep which is met by 
the revenue account yearly, that new types of plant may 
come into the market, and supersede the present type. 
although the life of the plant is far from finished. In this 
connection, Parliament has provided means by allowing 
a reserve fund to which revenue can be credited to the 
extent of one-tenth of the aggregate capital expenditure 
This fund is ample and all-sufficient. If it is drawn upon 
for any extraordinary expenses, then it can always be 
made up again to one-tenth of the aggregate capital ex- 
penditure. There is no form of extraordinary expenditure 
which cannot be met by means of the reserve fund. It 
is to be hoped that at the present time, when the question 
of standardisation is being seriously considered, thc 
foregoing remarks may be of some good in helping forward 
any movement in that connection. | 


M "a, ey HERD 
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The Electrical Equipment of Collieries. 


Three important collieries in the north have recently been 
fully equipped for electrical operation. These are the Clock 
Face Colliery of the Wigan Coal and Iron Company, Ltd., 
and the Craighead and the Bothwell Castle Collieries. 

The Clock Face Colliery was begun in 1905 and started 
running about the end of 1906. It is situated about three 
miles from St. Helens, and is of the most, modern tvpe 
in every way, no expense having been spared to ensure 
the maximum degree of efficiency in working. 

The two pits which afford access to the seam are each 
20 ft. in diameter, with a depth of 800 yards. There is 


.an underground connection between the two pits, and 
ventilation is effected by a 22 ft. engine-driven fan which 
draws a current of air through the workings from one pit 
to the other. The speed of this fan is registered bv a counter 
and also an ordinary tachometer. 


TWO 400-K.W, WESTINGHOUSE TURBO-GENERATOR SETS AT 


CLOCKFACE COLLIER Y. - 

Electricity is supplied by a plant, comprising two 4(0 
kw. Westinghouse straight-flow Parsons type turbines 
running on live steam at 110 Ibs. pressure and. 200 degrees 
superheat coupled to Westinghouse turbo-alternators 
generating three-phase 50 periods current at a pressure of 
2,200 volts, the running speed being 3,000 r.p.m. 

A Westinghouse Leblane condenser is installed capable 
of dealing with the whole of the steam from either of the 
turbines and maintaining a vacuum of 28 in. when dealing 
with a full load, the Leblane air pump for this condenser 
being driven by a 15 h.p. Westinghouse squirrel cage motor 
running at 945 r.p.m. 

The switc hgear controlling these units is mounted on a 
five-panel board built up of black enamelled slate. The 
panels are separated at the back by slate partitions, and 
the cubicles formed by these panels are enclosed bv ex- 
panded. metal doors. The busbars are carried overhead 
by porcelain insulators. Of the five panels, two are for 


WESTINGHOUSE MOTOR GENERATOR SET AT CLOCKFACHE COLLIER Y. 


the turbo-sets, and two for out-going feeders, one of which 
controls the underground load, and the other the surface 
load. The fifth is provided with busbars, and isolating 
plugs for possible extension. 

The supply is led to a 500 kw. 2,200-500 volt three-phase 
50-period transformer placed in the basement, and is taken 
out through the wall by two three-core bitumen cables, 
supported on wooden poles for about 40 vards, and thence 
by the wall of the winding engine house to the pit brow, 
where one cable goes underground and the other to the 
screens. 

A motor generator set is used for conv erting to direct 
current. for “surface lighting, the cables running on the 
same poles as those mentioned above for carrying the 
A.C. cables. The set comprises a 250 volt. 37:5 kw. D.C. 
generator direct coupled to a 60 h.p. three-phase 720 r. p.m. 
500 volt. squirrel cage motor supplied by the British 
Westinghouse Company. 

An oil-immersed auto-starter is provided for starting up. 
An engine-driven D.C. generator is used for night liehting, 
and as an emergency stand- by, the engine being by Messrs. 
Marshall & Company, of Gainsborough. This includes 
creepers, tipplers, shaking screens and picking belts, the 


two motors for which work being shown in photo No. 
One 25 h.p. motor drives the tipplers and shakers, 


8,189. 


MOTOR DRIVEN SCREENING PLANT. 
and a 50 h.p. motor operating the picking belts, the lowering 
ends of which being operated from a counter shaft driven 
bv the same motor. 

There are two 10 h.p. motors on empty tub creepers 
and one driving a full tub creeper. A view of one of the 
motors is shown in photo No. 8,788. There is also a 25 h.p. 
motor driving extension belts; An interesting feature of 
the screening plant is that it is built straight over the mine 
head some 29 ft. above the ground level and the pit cages 
are wound right up inte it. This necessitates headgear 
somewhat more massive and extensive than is usually re- 
quired for this work, but a great deal of time and labour 
is saved by this means, as it obviates all * hand pushing ` 
of trucks, the trucks being run from cage to tippler by 
gravity, and the coal automatically tips into the screens, 
conveved on belts, and finally shot into trucks in one 
continuous operation by means of electric ‘al power 

The winding engines were supplied by Messrs. Markham 
& Company, of Chesterfield. The cages are of the double- 
deck type, carrving four tubs on eac h deck. The net load 
of coal per journey is upwards of four tons. 

Steam for the plant is generated in a battery of 10 
Lancashire boilers at a pressure of 110 lbs. per sq. in. 
Feed water is heated by exhaust steam at 180 degrees 
before it is steam pumped. 

At the present time the colliery is being opened out, 
but when the underground developments are completed it 
is expected that the output of the plant will be at least 
1,500 tons per dav. 

The whole installation is working in a very efficient 
manner, is kept in excellent condition, aud has given great 
satisfaction to the proprietors.. ( _ i 
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The Craighead and Bothwell Castle Collieries have been 
established about 30 vears, and are therefore amongst the 
oldest in Scotland. Thev are situated at Bothwell Castle, 
near Glasgow, and are owned by Messrs. William Baird & 
Company, one of the first firms in Scotland to use elec- 
tricity for underground mining work. Their experience has 
been such that they are one of its firmest advocates at the 
present time. 


6,000 VOLT OVERHEAD TRANSMISSION LINE AT CRAIGHEAD AND 
ROTHWELL CASTLE COLLIERIES. 


In the present article it is intended to deal with the 
power equipment rather than with the actual work of the 
motors. 

The power house is at present situated at the Bothy ell 
Castle Colliery, and a portion of the output is transmitted 
at a pressure of 2,200 volts to Craighead Colliery, a distance 
of about a mile away, and may at a later date be trans- 
mitted to other collieries in the same way. 

The power unit at present comprises à mixed-pressure 
straight-flow turbine of the Westinghouse impulse type, 
direct coupled to a 300 kw. 500-550 volt three-phase 
50 period turbo-alternator with coupled exciter. — The 
turbine takes exhaust steam froin two engines, one driving 
a fan and the other a haulage. The amount of steam thus 
available is 115-180 kw., and when this supplv is insufficient 
to carry the load, live steam is taken from the boilers at 
60 lbs. per sq. in. pressure, regulation being effected by 
an automatic device. | 

The condensing plant, which has an average duty of 
12,000 lbs. of steam per hour, is of the Westinghouse 
Leblanc multiple jet type, and is capable of maintaining 
a vacuum of between 274 and 28 in. of mercury at full 
load, the air circulating pumps being driven by a squirrel- 
cage motor rated at 47 b.h.p. at 720 r.p.m. This motor, 
which with the condenser 1s situated in the basement, is 
controlled from the engine room by a mining type control 
pillar comprising oil switch, oil-immersed. controller, and 
ammeter. 

The current generated is used at terminal pressure at 
Bothwell Castle, on motors both above and below ground, 
but is transformed to 2,200 volts for transmission to 
Craighead. The line is designed for a later working at a 
has not yet been erected, the lower voltage ts quite sufficient 
pressure of 6,600 volts, but as all the electrical machinery 
has not vet been erected, the lower voltage 1s quite 
suffiicient for the small amount of power at present being 
transmitted, | 


A six-panel black enamelled slate switchboard. controls 
the generator and outgoing feeders, and comprises one high 
tension and five low tension panels. One of the latter are 
for the main generator, and carries the main oil switch, 
exciter switch, ammeters, and voltmeters, one summation 
panel carrying a wattmeter, power factor meter, milli- 
ammeter, and watt hour meter. 

There are three low tension feeder panels for station 
supply, surface, and underground feed respectively, two 
of which carry oil switches and ammeters. The other is 
mounted with a three-pole knife switch for the condenser 
motor, and a two-pole switch, fuses and ammeter for the 
lighting circuit. On the high tension panel there is a 
voltmeter and an ammeter, two static ground detectors, 
and a high tension oil switch. The panels are fitted with 
pilot lamps to indicate whether thev are live or not. 

Current is taken from the high tension busbars and led 
underground by a three-core, paper-insulated, lead-covered 
cable to a point clear of the Bothwell Castle Works, and 
thence bv an overhead aluminium line, supported at in- 
tervals of about 50 yards on wooden poles to Craighead, 
where it is stepped down to 500 volts for use. 

Although it has been stated that the pressure is stepped 
down to 500 volts for use at Craighead, it should be men- 
tioned that high tension current will be used direct for 
large motors, and will also be used for transmission to 
other collieries where the supply will be a direct high tension 
one to the motors. At Bothwell, Nos. 1 and 2 pits, 500 
volt A.C. only is used. At present there are five motors in 
use at the former and seven at the latter, all of the squirrel 
cage type. One of these is a 7 h.p. motor used for driving 
a winding equipment for ee men up a 25 ft. blind pit. 

At the Bothwell Castle and Craighead pit some very neat 
haulages are in use, motive power being furnished by two- 


WESTINGHOUSE LEBLANC 
WITH MOTOR AT BOTHWELL 


MULTIPLE SET CONDENSING PLANT, 


CASTLE CO!.LIERY. 


speed squirrel cage motors operated by oil-immersed con- 
trollers and mining tvpe oil switches. The drive is bv 
worm gear, and the motors, which are rated at 10-5 h.p.. 
run at a speed of 970-480 r.p.m. 

The plant represents practically the last word in collierv 
work, and reflects the greatest credit on Messrs. Stevenson 
& McGuftie, of Glasgow, the consulting engineers to Messrs. 
William Baird, and the British Westinghouse Electric and 
Manufacturing Comapny, ltd., who are responsible for the 
entire electric al equipment, (^ D] 
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The | Largest Excavator in the World. 


Electric power as applied to civil and railwav engineering 
is becoming a matter of more or less commonplace interest, 
so that it is only rarely that the electrical engineer is 
reminded, by something of outstanding interest, of the 
firm hold which electricity has upon the largest and most 
important spheres of activity. For this reason, a reference 
to the fact that what is porbablv the largest excavator equip- 
ment in the world at the present time Is operated entirely by 
clectricity, will not be without interest. Bv the courtesv 
of the Lubecker Maschinenbau Gesellschaft of Lubeck, 
Germany, we are able to illustrate and describe a large 
gintry type excavator which they have recently built. 
This is shown in Fig. 1, and is, as will be seen, suitable 
for either wide, shallow excavating work, or by allowing 
the bucket guide to drop, for deep excavations. The 
buckets enter the building structure through an opening 
in the side 10 ft. 6 in. above the rail level, the width of 
the opening being 11 ft. 9 in. across. Through this passes 
the chain carrying buckets which each have a capacity 
of 500 litres, at such a speed that 32 buckets can be dis- 
charged in a minute. This corresponds to a theoretical 


output of 960 cubic metres of soil per minute, but as a 
matter of fact the effective work usually obtained is about 
owing to the buckets not being entirely 


70°; of this, 


outrigger support seen in the photograph, while in the case 
of the shallow excavation the arrangement is adopted which 
is illustrated. Here the bucket guide is supported from the 
outrigger or boom by two separate tackles, one at each end, 
in such a way that the digging angle can be adujsted to the 
angle at which the bank formed by the excavation is to 
slope. Furthermore, by lowering the two tackles simul- 
taneously the guide as a whole will move downward parallel 
to itself, or by working each independently the cut may 
be started nearly vertical and then by lowering the upper 
end of the bucket guide, the cut may be made fan-shaped 
into a horizontal position. 

In order to operate these motions on the excavator, three 
electro-motors have been installed on the gantry under the 
housing. The main drive of the bucket chain is effected by 
means of a direct-current motor running at about 440 revo- 
lutions per minute on 500 volts pressure and giving about 
280 b.h.p. The connection between the motor drive and 
the chain gearing is made by means of an automatically 
operated hydraulic coupling, and this provides a means of 
safety for the motor in the event of any overloading. In 


. order to move the whole excavator along the rail track as 


required, a secord direct current motor of 41 b.h.p. running 
at 840 r.p.m. is installed. This motor is connected by 


THE 


filled, or about 700 cubic metres per hour. Where, however, 
the excavator has been worked in light soil an effective 
output of 869 cubic metres per hour has been obtained, 
which is not so very far behind the theoretical value. 
The buckets are discharged into two shoots bv means of 
which the excavated spoil is conveyed to either of two 
trains of mineral waggons as shown in the photograph. 
These two sets of waggons are loaded alternately, the 
position of a valve or shutter operated by hand determining 
which shoot is brought into action. The de livery openings 
are controlled by doors positioned by a compressed air 
cvlinder put into action by a small air compressor driven 
by electric motor. The bucket chain is of the guided type 
and is so constructed that it can be operated with the 
buckets either on the guided or sagging positions. The 
greatest depth to which excavation can be carried with the 
guided bucket is about 72 ft. when the bucket guide is 
inclined at 45° to the horizontal. With an inclination of 
32° a maximum digging depth of about 49 ft. 
tanied. Itis found that the excavator is capable of dealing 
with stones and pieces of rock of large size quite easily, 
disposing of them in the usual manner without 
difficulty. 

: When the excavator is being used for deep digging the 
bucket chain is hung by a tackle and chajns from a steel 


can be ob- 
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means of chain drive to the driving axles on the rail wheels. 
The forward leg of the gantry rests on ten rail wheels 
running on two rails, while the rear leg has six wheels 
running on a single rail. 

In connection with the bucket chain is a gear connected 
with a third motor of about 11 b.h.p. for the purpose of 
tightening this chain as required. In order to facilitate 
operations at night, an electric lighting installation is in- 
cluded, consisting of two arc lights and twelve glow lamps. 
The work of the excavator is placed under the control of a 
superintendent who can operate from one point the whole 
of the switches for the control of the complete excavator, 
and at the same time plainly see the operation of the bucket 
chain. He can also communicate with the staff working 
the transport waggons below by means of a single tube. 
The personnel of the excavator comprises two superinten- 
dents who take turns, a man to operate the valve for direc- 
ting the discharge of the spoil, and a man to oil the running 
machinerv, and when necessary, to take the valve man s 
place. It will therefore be seen that bv the introduction 
of this large piece of electrically operated machinery the 
work of a large number of men who would have to be paid 
on time-rates for excavating, works have been rendered 
unnecessaty, £herebv;—obviousl “Cheapening the cost of 
excav ating work to an enormous extent. . 


ARTIFICIAL RESPIRATION. 


Invaluable Mechanical Contrivance. 
(From THE SANITARY Review, OCTOBER 12, 1911.) 


When natural respiration has been arrested as the result 
of an accident—it may be drowning, poisoning bv gas, 
owing to electric shock, or some otlier cause—artificial means 
liave to be resorted to in order to inflate the lungs and in- 
duce resumption of physiological action. At least two sys- 
tems of setting up artificial respiration are in vogue, one of 
which we published in ** The Sanitary Record " of June 1 
last, when dealing with the subject of mishaps connected 
with the generation and using of electricity. The drawback 
to these methods is that they require a certain amount of 
skill, and the most determined but thoroughlv controlled, 
perseverance. As a rule it is a long and very arduous task. 
which may be rendered futile owing to too rapid or too slow 
action, or premature abandonment of the remedy. It is 
difticult to convince people that there is still hope for the 
apparently drowned or dead from electrical shock after a 
prolonged use of the artificial respiration motions. It has 
therefore long been the dream of practical persons to devise 
some appliance that will carry out the duties untiringly, 
with due precision and tenderness. 
now placed within our reach. 

Dr. K. A. Fries, Swedish physician, has invented a simple 
apparatus, which we illustrate in action. It has come 
triumphantly through severe tests at the Karolinska Ins- 
titute, Stockholm, where Professor J. B. Johanssen, M.D., 
has carried out practic ul experiments in the physiological 
department ; and also at the Serafimerlasarett, or Roval 
Hospital, of Stockholm, where it has been installed for gene- 
ral practice. The appliance has also been adopted bv the 
Life Saving Societv, and approved by the Directors of the 
Association of Swedish Physicians, At the Royal. Hos- 
pital, Stockholm, Dr. Friess apparatus proved successful 
in several cases of asphvxia after manual treatment had 
been abandoned as hopeless. 

The whole appliance is very simple. It can be operated 
bv anyone. The directions for use are as follows :— Open 
out the apparatus and raise the levers. Place the patient 
on the board. Place the blocks at the side of the patient's 
chest. Next place the girdle on the lower part of the chest. 
Fasten the hooks in the holes of the girdle at the sides of the 
chest. Lower the levers and fasten the arms quite loosely 
at the wrist to the levers, palms upwards. Fix the cross- 
bar, taking care that the arms are not so stretched as to 
draw the patient along the board. Raise the levers almost 
at right angles with the board ; stretch the chain, and hook 
it to the free ends of the levers. Evervthing being now in 
order, bring the levers back as far as possible, which is the 
action of inspiration, then upwards, a little forwards, and 
downwards towards the chest, which gives the action of 
expiration. The chains must be quite taut when the levers 
are at right angles to the board. Dv drawing forwards and 
downwards the expiration effort is strengthened, Repeat 
these movements at the rate of sixteen times per minute, or 
in unison with your own brevthing. Meanwhile with the 
free hind keep the patient's tongue drawn forward. 

It will be readily seen that this svstem greatly lessens 
labour and ensures regularity of action. 

The apparatus 1s so simple and vet so effective that it 
should form an item in the equipment of every life-saving 
station, first aid depot, and be on the premises of everv gas 
and chemical works, electricity generation station. (and, 
indeed, in every switch-room), at every pit head, and at- 
tached to every police station, mortuary. and Sanitary In- 
spector's office. It also should be an essential accessory in 
every public baths, in every school, lifeboat house, and part 
of the equipment of every contractor who undertakes tun- 
nelling and well sinking work. 

Dr. Fries's apparatus is being introduced m Great Britain 
bv the ELECTRICAL ENGINEER, Limited, and is to be seen 
in operation at the Electrical Exhibition, Olvnipia.—" Nani- 
tary Record.” 


Messrs, Leonard and Beckett, Lid., ask us to state that 
my consequence of the re-numbering of Tothill-street, 
Westminster, their address in future will be 33, Tothill- 
strect, 
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THE FLOW OF ELECTRONS. 
By Sir OrivkeR Lopcr, F.R.S., D.Sc., erc.* 


A current in a metal is a flow of electrons through it. The 
metal is a conductor because the electrons are moved and 
carry the charge. The electrons are the ions. If they are 
supplied in great numbers they may overflow, burst through, 
and fizz out. It is this bombardment by the negative elec- 
trons which is to be observed in a vacuum tube. The bom- 
bardment of the cathode rays represents the electrons 
rushing out of the metal with a speed comparable with the 
speed of light—to be precise, about one-twentieth of the 
latter. In a metal it is the negative electricity which con- 
veys the current. But what are the ions or charge-travel- 
lers in the case of a liquid such as salt and water ? We have 
in the liquid the hydrogen going in one direction and the 
oxygen in the other, the one being positively charged, the 
other negativelv, and the current is conveyed by both. 
Speaking roughly, it is conveyed about equally by both. 
The proportion in which the positive and negative ions 
share in the convevance of electricity 18 known by the facts 
of electrolvsis, and there is no other mode by which liquid 
conveys the current. 

Now let us take a gas. The atoms of a liquid are free in 
the sense that they can pass one another ; thev are not fixed 
as in the solid. In the gas the atoms are free quite, and can 
conduct. Through (s gas l suspect that it is mainly posi- 
tive electricity w “hich conveys the current. You will ask 
why 1 think that it is not the electrons which are carrying 
the current. Well, they are carrying it to some extent, but 
the positive atoms are a certain. number of times more 
numerous that the negative. Take the case of nitrogen. 
Here thev are twenty thousand times more numerous, and 
move at one twenty-thousandth part of the speed. The 
positive atoms in a gas, therefore, are numerous and slow, 
but by reason of their number thev can carry through the 
mass of the tube by far the greater part of the current. It 
is the positive atoms in the (ube w hich are the chief carriers, 
and if that positive stream be stopped the result will be only 
a trace of current—perhaps onlv one twenty-thousandth 
part of the original flow. In order to get the main current 
we must allow the positive atoms to travel between the 
electrodes. In the metal the electrons travel through the 
atoms of matter, in the liquid thev travel with the matter. 
in the gas they travel free, or without the matter. Here in 
the metal they flow through it like heat, and the old fluid 
theory of electricity which was laughed at has, nevertheless, 
a good deal of trath in it. But wien the electrons come to 
the edge of the metal some difference has to be made. They 
may rush out free, or, as in the case of the liquid, they may 
carry the atoms with them and give the phenomenon of 
electrolysis. 

I now come to the question of radiation, and at the very 
beginning 1 have to make the statement that the accelera- 


tion of an electron is the cause of radiation. Radiation 
appears w herever an electron Is accelerated. Popularlv, 

to accelerate " means ** to hurry up.” but technically the 
term is equally applicable to a slowing down. Anything 


which changes the speed, whether in the direction of in- 
creasing it or of decreasing it, is positive or negative accele- 
ration. But. in addition to hurrying up and slowing down, 
velocity may be altered in another wav. The path may be 
curved so that its direction is changed, and instead of going 
straight it can describe an orbit. like that of a planet going 
round the sun. Where there is any one of these kinds of 
acceleration—a hurrving up, a slowing down. or a curving 
round—there must be radiation. But the amount of radia- 
tion to be obtained from a gentle hurrying up or a moderate 
curving round would be practically nothing. To get any- 
thing hke appreciable radiation the hurrving up must be 
violent, as though it were the result of a blow. 1t is thus 
that the gun accelerates the shot, or the cricket bat accele- 
rates the ball, and in these cases we have the creation of 
sound waves. In the case of the electrons we have hght 
waves emitted and also other waves. That is a secondary 
result of the acceleration of electrons. The atoms are 
shaking the electrons as bells might be shaken. 

In the vacuum tube, by reason of these flying electrons, 
Roentgen ravs are started. There is some radiation even 
from the cathode, but there is much more if the eleetrons 


* Abstract of a paper read at the-69th. annual meeting of the British 


Medical Association. 


are stopped dead by means of a tarvet placed in their path ; 
and the more quickly they are moving and the more sud- 
denly they are stopped, the greater the resulting radiation 
which is obtained. In that event we do not get light radia- 
tion, nor any of the coarser kinds of radiation. What we 
get is the fine shimmer or shell of radiation, the one whip- 
crack of radiation which we know as the X-rays. The posi- 
tive electrons travel comparatively slowly—not slowly in 
the ordinarv sense of the word, but slowlv for the velocities 
with which we are dealing. Their speed is about two-thirds 
of a mile per second, and this is comparatively leisurely. 

It is owing to the difference between the velocities that 
electric valves are possible, and in what remains to be said 
I want to illustrate the action of an electric valve. Bv 
taking this theory into account we have improved electrical 
valve construction. In the tube I have on the table, the 
bulb being fairly free from negative bombardment, the 
positive charges come off leisurely and deliver up their load, 
But if I change the direction of the current the negative 
electrons shoot out like bullets, at a terrific speed, and with 
tremendous eneryv. They would hit and burst the glass 
unless it were protected, in this case by copper shields, and 
their drive along the tube can onlv be compared to a fire of 
Maxim guns. Now, the function of the valve is to make the 
current go in one direction only. The firing stops the cur- 
rent one way and lets it through the other. We will suppose 
the electrode in the bulb part of the tube to be emitting a 
negative bombardment. ‘The bombardment comes from it, 
indeed, in all directions, but the spiral wire has a compara- 
tively large surface, and, moreover, a rounded surface, so that 
the bombardment is fairly dilute. The positive electrons 
in this case saunter round the tube, escape the negative 
bombardment as they come into the interior, and there 
deliver up their charges. They have a fair chance of ful- 
filling their function. They do not all escape, it is true, and 
a glow means that one has been struck, but in this way the 
current 1s conveyed by the stream of positive charges which 
escape the bombardment as well as they can, and deliver 
up the current. But suppose that the bulb is positive, and 
that the narrow part of th^ tube is the seat of negative bom- 
bardment. The posi.ive charges cannot travel down the 
tube in the teeth of the firing of these infinitesimal Maxim 
guns, and consequently the positive charge 1s not carried. 
Hence the tube has a pronouncedlv easy way of working 
and a pronouncedly hard way. 


METAL FILAMENT LAMPS: A FURTHER 
REDUCTION IN PRICE. 


Announcements in our advertising columns tlis week 
indicate furiher important reductions in the price of metal 
filament lami s, all the leading firms having brought down 
the quotations for high voltage lamps from 3s. 9d. and 4s. 
to 3s. 

THe GENERAL ErkcrRIC Company, Lrp., in announcing 
the reduction in the price of “ Osrams,” point out that long 
after the 100-130 volt Osram lamps had proved successful 
the high voltage lamps still presented special difficulties in 
manufacturing; the finer and longer filaments necessary 
were more costlv, larger bulbs were required, workpeople 
had greater difficulties in handling, more breakage m the 
works was experienced in comparison to the percentage of 
output. Naturally all these difficulties tended materially 
to increase the cost—in fact, it was at that time cheaper 
to make two lamps and burn in series. Improvements in 
technique of manufacturing have progressed. with giant 
strides, especially during the past twelve months, and after 
mature consideration the General Electric Company decided 
to offer the benefits of these economies to the public in 
order to make electric lighting still more popular. The 
outcome of this move will mean that on high voltage 
circuits, by the aid of this new weapon of cheapness, elec- 
trical engineers are now in a still better position to fight 
gas, whilst manufacturers hope to reap the benefit by 
selling larger quantities—the cheaper the price of a popular 
commodity the greater the market. "' 

Messrs. SIEMENS Bros. Dynamo’ Works, Lrp., inform 
us that their prices for Tantalum lamps are now for 200- 
250 volt, 25, 32 and 50 c.p., bell-shaped, 3s. each ; spherical 
bulbs, 38. 3d. They have also made a corresponding reduc- 
tion in the case of both high and low voltage 25 watt 
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'" Onewatt " drawn tungsten wire lamps. The prices of 
these lamps will be reduced as follows :—100-130 volt, 55 
watt, bell-shaped lamps will be reduced from 2s. 9d. to 
2s. 6d. each ; lamps of the same voltage and c.p. in spherical 
lamps will be 3s. to 2s. 9d. each; 200-250 volt, 55 watt, 
bell-shaped lamps will be reduced from 3s. 9d. to 3s. each ; 
whilst the spherical lamps will be reduced from 4s. to 3s. 3d. 
each. The discount scheme in regard to both these tvpes 
of lamps will remain unaltered, and Messrs. Siemens will 
be glad to supply copies of price lists over-printed with 
contractors name and address in order that they may 
notify their customers of this reduction, as they are con- 
vinced that the reduction in. price will tend to popularise 
still further the use of high efficiency metal filament lamps, 
as it tends to lower the costs of an electrical installation, 
and from a point of view of economy will help such installa- 
tions to compete with gas as regards actual working costs, 

THe Epison & Swan Uxrrkp ErkcrgIC Light COMPANY, 
Lro., Edison Buildings, Queen-street, London. E.C., 
announce that the prices of ^" Roval Ediswan " metal 
(tungsten) filament lamps have been reduced as follows :— 
100-130 volts, 17-55 watts, 2s. Gd. ; 200-260 volts, 32-63 
watts, 3s. In addition to the above, thev are also intro- 
ducing a 100-130 volt. 12 watt lamp which will be listed 
at 2s. 8d., and a 200-260 volt 24 watt lamp which will be 
listed at 3s. 3d., subject to the usual trade terms. 

Messrs. KnurkA & JACOBY announce similar reductions 
in the price of their well-known “ Graetzin ° metal filament 
lamps, threepence extra being charged, as by the other 
firms, where round bulbs are specified, bat trade dis- 
counts remaining as before. 


e 
Diary. 
Fripay, OCTOBER 20. 

ĪNSTITUTION OF MECHANICAL ENGINEERS, Storey’s-gate, 
S.W.—Paper: “ The Endurance of Metals; Experiments 
on Rotating Beam at University College, London,” by Mr. 
E. M. Eden, Armstrong College, Newcastle-on-Tyne, Mr. 
W. N. Rose, and Mr. F. L. Cunningham. 8 p.m. 

Evectro Harmonic Soctery.—First Smoking Concert 
of the season, Holborn Restaurant, 8 p.m. Chairman, Mr. 
R. Kaye Gray. 

Monpay. OCTOBER 23. 

LEEDS UNIVERSITY ENGINEERING SoctETY.— Tests and 

Testing of Cast Iron," Mr. E. Adamson. 
FRIDAY, OCTOBER 27. 

PuysicaL Nociery or Loxpvon.—Imperial College of 
Science, South Kensington. Council meeting, 4.30 p.m. 
Papers: by the Hon. R. J. Strutt on © Further Observa- 
tions on the Afterglow of Electrie Discharge and Kindred 
Phenomena.” by Prof. C. G. Barkla and J. Nicol on “ Homo- 
geneous Fluorescent X-radiation of a Second Series.” 5 
p.m. 

Ixsrrrvriox OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—First meeting of the Session, banqueting 
hall, Midland Hotel; address by Mr. W. Cramp. M.I.E.E.. 
7.30, to be followed by a Smoking Concert. 

SATURDAY, OCTOBER 28. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.— Ladies! night. 

Liverpool-street Hotel, 6.30 p.m. 
TvrspAY, OCTOBER 31. 

IxsrirrvirioN. oF ELECTRICAL. ÉNGiNEERS. (Manchester 
Students’ Nection).— First meeting of the Session, Municipal 
School of Technology, Sackville-street, 7.30 p.m. ; address 
by Mr. J. F. €. Snell, M.EÉE.E., including lantern descrip- 
tion of a modern power-house in South America, Chairman, 
Mr. W. Cramp. M.LE.F. 

The Porvricuvic, Regent-street, W.—Course of lectures 
under the supervision of Mr. L. Gaster, editor of “ The 
Iuminating Engineer," Professor J. T. Morris, MJ. E.E., 
* Electric Lighting." 7.30 p.m. 


The Gillert Aic Lamp Company, Ltd., write: © With 
reference to the notice appealing in vour last issue regarding 
a firm of manufacturers not eccepting orders for ordinary 
wiring work in future, we would inform the trade we 
never undertake wiring contracts, and would venture to 
suggest that. from the contractor's point of view, it might 
be advisable for them to restrict their purchases to firms 
who do not undertake such contracts" 
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nr Notes on 1 Leading ‘Exhibits. 


Mercury Vapour inion. 


Stand No. 82. 


At this Stand the Westinghouse Cooper Hewitt Company, 
Ltd., of 151 and 152, Great Saffron Hill, London, E.C., are 
showing among other types the Westinghouse Silica Lamp— 
“the flame arc without carbons.” Of these the types shown 
are of 800 c.p. 14 amperes and 3,000 c.p. 34 amperes. 


The outstanding feature of these lamps is the fact that 
they operate in parallel on high voltage. The light is due to 
the incandescence of mercury vapour in a tube of trans- 
parent quartz. The lamps are without mechanism, and 
there being no consumption of the light-giving medium, 
thev require absolutely no attention in operation. High 
candle-power lamps of this type are commonly installed 40 
to 60 ft. above floor level above overhead cranes. A good 
downward distribution of the light is provided with con- 
sequent concentration of the light at the working level. 


All additional apparatus, such as hoisting winches, and 
contact suspension gear are dispensed with, and verv con- 
siderable economies can be effected owing to the individual 
operation of the lamps. 


Lamps of this type are in extensive use by large industrial 
concerns throughout the country, and reference can be made 
to installations of varying extent up to 250 lamps. Among 
notable users, the following names may be mentioned : 
Messrs. John Brown & Company, Ltd., Clydebank ; Crosse 
& Blackwell, Ltd. London; Davidson & Company, 
Belfast; Fredk. Braby & Company, Ltd., Glasgow ; Leith 
Harbour & Docks, Leith; Manganese Brass & Bronze 
Company, Ltd.. Millwall; Messenger & Company, Lough- 
borough ; Newton Chambers & Company, Sheffield : North 
British Loco. Works, Glasgow ; South Durham Steel & 
Iron Company. Ltd., West Hartlepool; Telegraph C'on- 
struction & Maintenance Company, Ltd., Greenwich ; 
Vickers, Ltd., Sheffield: Vickers, Ltd., Barrow-in-Furness ; 
Wolverhampton Corrugated Iron Company, Ltd., Wolver- 
hampton, ete. 


There are also shown the type “ Z5" lamp of 800 c.p. 
and the Copper Hewitt lamps for alternating currents. The 
former has been particularly developed for use on traction 
circuits, and is capable of withstanding the heavy fluctua- 
tions of pressure. It possesses the same general features as 
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the other types of Silica lamps, and is entirely without 
mechanism, the hurner being of the non-tilting tpye. In 
the Cooper Hewitt lamp operation on alternating current 
is obtained in conjunction with a special mercury vapour 
converter, the price of which is included in the cost of the 
lamp. The inductance which is necessary on the D.C. lamp 
is omitted in that for operation from A. G. circuit, the neces- 
sary inductances for the full circuit being embodied in the 
converter. The suppression of the individual inductances 
has the effect of making the A.C. lamp actually more 
efficient than the D.C. lamp. 

There is also displaved in use a very important adjunct 
to the mercury vapour lamp in the shape of a light-trans- 
forming reflector, by means of which the colour of the light 
can be made normal. The reflector takes advantage of the 
fluorescence which alters the wave length of the light 
emitted, and the reflector is so formed that the reflected 
and direct light are mixed to the necessary degree. 

Another feature of the exhibit is a new type of mercury 
vapour condenser, which has been specially developed for 
the operation of projection are lamps from alternating 
current circuits. This outfit is entirely automatic in action. 
On the A.C. switch being closed, the bringing together of 
the arc lamp carbons brings the apparatus into operation ; 
the are is then drawn as when working with D.C. The 
apparatus giving an output of 60 amperes at 60 volts. 
consists of two 30 ampere units in parallel. By special 
arrangement of cross wound inductance coils, it is quite 
impossible to overload any individual unit. This taken in 
conjunction with the automatic starting arrangement, 
makes the apparatus as near " fool " proof as possible, and 
there should be no risk in leaving it in the hands of the 
most inexperienced operator. 

We are also shown the Westinghouse water sterilisers, by 
the aid of which sterilisation is accoinplished by means of 
ultra violet hyht. The outfit operating on this principle is 
capable of dealing with 600 cubic metres (132,066. gallons) 
of water in 24 hours. The Westinghouse silica lamp, which 
is the source of hght, consumes 660 watts, the sterilisation 
heing effected at an expenditure of 26 watt hours per cubic 
metre. In addition to the foregoing special features manv 
well-known tvpes of Cooper He witt lamps are being shown, 
and a number of outfits arranged for special photographic 
purposes, such as portraiture, enlarging, photographic and 
blue printing, and process work. 
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Messrs. Burton Griffiths & Co. 


Stands Nos. 205 and 210. 


Messrs. C. W. Burton Griffiths & Company, of Ludgate- 
square, E.C., show, among a number of new machines of 
interest, a portable radial drilling machine, by Collet & 
Engelhard, with self-contained electric motor, suitable for 
drilling holes at almost any angle and in every position 
within reach of the radial arm. The machine is mounted 
on runner wheels, so as to be easily transported. The 
movements are completely universal, and the machine is 
easily handled and controlled. There is also an “ M.C.” 
gear cutting machine for working hy the hobbing process 
and especially intended for small gears of fine pitches, 
such as are found in the mechanism of electric meters, 
recorders, ete. The machine has a big output, and works 
at a high speed. Several sizes are made, and each can he 
arranged for spur gears only, or for spur, worm and spiral 
gears. 

Other specialities include a radial head automatic slot 
drilling machine for cutting slots or mortises in. metal, 
such as cotter slots in piston rods or valve ne tang 
slots in twist drill sockets and similar pieces; a “ Rice ? 
patent high speed ball bearing sensitive drill, vith three 
spindles and slow motion for tapping, and a collection of 
small sensitive drilling and tapping machines for clock 
and instrument work. These machines are made by one 
of the noted Swiss manufacturers and designed especially 
for this fine and delicate work. 

There are also shown a * National " counting machine, 
used for counting by ratio system manufactured articles 
of every description; a 6 in. “ Acme " sawing machine, 
with draw out and improved vice; a Brown electric 
furnace and Brown pyrometer; a ' Landis” plain grind- 
ing machine, 12 in. by 32 in., with geared work headstock 
and instantaneous variable speed traverse device. This 
machine is one of the latest patterns of the well-known 
" Landis” plain grinding machines ; " Nabe” high 
speed milling machine, with upper and lower spindle, 
designed for the manufacture of press tools, dies, stamps, 
ete. and various small tools by Brown & Sharpe and other 
well-known makers. 


Messrs. D. H. Bonella & Son, Ld. 


Stands Nos. 198 and 217. 


Messrs. Bonella & Son, Ltd., of 58 and 60, Mortimer- 
street, Cavendish-square, London, W.. make a speciality 
at their stands of small hghting accessories, bell pushes, 
bells, indicators, switch plates ; “plain and ornamental in 
ivory, ivoride. wood and metal. Thev also show a varictv 
of telephone accessories, the illuminating table cloth for 
electrical table decorations, the “ Shadoless” patent 
electrice candle lamps and fittings, and various articles 
made in their non-flammable “ Ivoride," which, as the 
nearest approach to real ivory yet made, is admirably 
suitable for various electrical and decorative purposes. 
Various motor car accessories are also on view for the 
interior decoration and lighting of cars, including roof 
lamps, head lamps, accumulation switches, plugs, ete. 


Messrs. W. H. Willcox & Co., Ltd. 


Stands Nos. 177 and 180. 


Messrs. W. H. Willcox & Company, Ltd., of 23, South- 
wark-street, London, S.E., have a verv full range of the 
numerous specialities with which their name has been so 
prominently associated for a good many vears. Among 
these special mention should be made of their lubricating 
oils for all purposes. (vlinder oils for high speed engines 
in electric light installations, and for superheated steam 
and high pressures: steam turbine oil for all types of 
turbines; crank chamber oils,- dvnamo oils, engine, 
journal, shafting and machine oils, and lubricating greases 
for cups and gears. 

The machinery on view includes the Penherthy patent 
injectors, automatic standard and auto-positive patterns 
for feeding boilers under all conditions of high, medium 
and low pressures and hot feeds: Willcox semi-rotary 
pumps, double and quadruple acting for water, oil and 
other liquids for hand and power; the Willcox-Turner 
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triple acting pumps, and other types, including Woolston 
gear and other rotary pumps for direct driving by electric 
motors, and mec chanically operated lubricators in various 
designs, giving positive feeds to bearings and cylinders, 
ordinary sight feed lubricators, oil and grease cups, etc. 

Note should also be taken of the exhibit of general 
engineers’ stores for electrical installations, fittings, acces- 
sories and requisites for the boiler house, the ** Willcox- 
Jointite " joint packing for high pressure joints, with 
stands, steain, oil, acids, ete., and the Willcox black high 
pressure jointing india rubber and asbestos sheets, joints, 
valves, washers, ete.. Willcox's cork core, and other kinds 
of steam engine and pump packings, special gland packings 
for high pressure and superheated steam, boiler covering 
and disencrustant compositions. 


LTD., AT OLYMPIA, STAND NO. 77. 


THE EXHIBIT OF AERATORS, 


The British Prometheus Co., Ltd. 


Stands Nos. 197 and 218. 


Prominent among the varied and attractive exhibits of 
the British Prometheus Company, Ltd., of Salop-street 
Works, Highgate, Birmingham, is a large and extremely 
handsome electric kitchen range which represents the acme 
of completeness and capacity. The range comprising roast- 
ing and baking ovens each x0 in. wide by 19 in. high and 
22 in. deep, the former of which is fitted with glass inspec- 
tion door, thermometer, etc., while both are fitted with 
white porcelain enamelled ribbed plates, gate hangers, grid 
shelves, ete. The range also includes a cast iron hot-water 
tank arranged for the continuous hot water supply system; 
boiling and simmering plates, nickel plated grill, nickel 
plated toaster, and hot cupboard with sliding doors. The 
whole range is set in cast iron, nickel plated frames, fitted 
with tiled covers. It is a wonderful piece of work and well 
worthv of detailed inspection. 

The Prometheus Ovens Nos. 6000, 6001 and 6002, listed 
at from £16 10s. to £28 10s., to cook for 8 to 25 persons, 
should also be noted. With ample oven space, these devices 
include nickel plated grill, frying-pan and simmering and 
boiling plates, the total consumption varving from 3,250 
watts to 7,250 watts. 

Other electric cooking exhibits include carving table 
and hot press, hot cupboard, steamer main marie, pastry 
oven, boiler and stock pot, all of beautiful finish and ex- 
cellent design. 

There are also on view a varied selection of electric 
irons and small accessories. 
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ELECTRICAL MANUFACTURERS' DINNER, 
A Notable Gathering at the Hotel Cecil. 


The first dinner of the reorganised British Electricel and 
Allied Manufacturers’ Association (Incorporated) was held 
at the Hotel Cecil on Ocotber 12, under the chairmanship 
of Mr. S. Z. de Ferranti, President of the Institution of 
Electrical Engineers. Among those present were : 


Messrs. M. A. Adam, K. A. Alwood, A. Bruce Anderson, 
Claude Atkinson, L. Atkinson, A. W. Atkvns, J. F. Avila, Frank 
Avton. 

Messrs. Bacon, O. H. Baldwin, Geo. Balfour, E. Barnard 
E. M. Barralett, E. S. Barralett, A. E. Barron, S. E. Bastow, 
B. C. Battson, Morton Beales, Stanley Beeton, W. W. Blunt, 


. Brav, J. Horace Bowden, B. Broadhurst, H. W. Butler 
. Berry, A. G. Birch, E. R. Brighten, F. E. Benest, H. Bell, 
L. 6€. Byng, P. F. Brittain, D. G. Brooks, F. Broadbent, Guy 
Burney, H. Bevis, A. G. Beaver, H. Collings Bishop, H. Blackley, 
H. T. Boothroyd, Ernest (i. Byng. Herbert Berry, Bishop, W. A. 
Brown, Stanley Bright, M. Brinckmann. 

Messra. T. O. Callender, Guy Campbell, John C. Chamberlain, 
R. A. Chattock, J. J. Chiswell, E. J. Clark, H. W. Clothier, Lt.- 
Col. Mantagu Cradeok, W. H. S. Craven, Capt. Muirhead Collins, 
W. R. Cooper, W. B. Cownie, H. H. Couzens, E. Coote, G. N. 
Colton, Jas. O. Callender, Arthur H. Curtis. 

Messrs. C. Dade, H. C. Dagnall. F. R. Davenport, Jones, 
A. Denman, J. R. Dick, Sydney Dobson, R. N. Downe, 
D. N. Dunlop. J. A. Dykes. 

Messrs. Justus Eck, A. Eckstein, Kenelm Edgecumbe, T. C. 
Elder, W. R. Elston, Evilith. 

Messrs. F. W. Fawdrey, S. E. Fedden, S. Z. de Ferranti. B. 
Field, Fifer, J. T. Fletcher, E. J. Fox, H. Foulds, M. Foulds, M. 
Foulds, J. C. Freund, E. H. Frith. 

Messrs. Emile Garcke, R. W. Gauntlett, Gimmingham, O. 
Girdlestone, J. W. Gibson, John Gray, James Gray, T. J. 
Grainger, J. P. Gregory, A. F. Green, B. J. Grigsby, R. C 
Greisbach. 

Messrs. A. E. Hadley, Wilson Hartnell, W. Hamilton, Ernest 
Hatton, J. W. Harris, Walter Hawkins, F. B. O. Hawes, Hale, 
A. F. Harris, Haydn Harrison, J. McDonald Henderson, M.P., 
A. C. Heap, J. H. Headley, J. S. Hecht, J. S. Hecht, Hugo Hirst, 
John A. Hirst, F. F. Higgison, F. J. Holmes, H. Hoadley, J. N. 
Huddleston, R. W. Hughman, Hunter, Charles Hunter, W. W. 
Hughes. 

Messrs. E. Jacob, Hermann Jacoby, Bernard Jenkin, W. H. 
Johns, E. F. Johrson, W. Johnstone, Kerr Jones, T. H. Clarkson 
Jones, Dr. Juttke. 

Messrs. W. Kalwoda. J. L. Kennedy, J. M. B. Money Kent, 
H. V. Kilvert. W. Knight, Oscar Krupka. 

Messrs. F. T. Lland, .P A. Lange, W. J. Larke, H. C. Levis, 
M. Levinger, B. Longbottom, P. A. Lundberg, J. C. Lundberg, 
W. C. Lusk. 

Messrs, C. P. Martin, W. E. Maadelick, H. S. Marsh, G. A. 
Martin, E. Marshall. J. H. May, G. Maurice, Sir John McCall, 
J.C. MeKeana. P. V. McMahon, L. A. MeGeoch, C. A. McCalla, 
J. McGregor, G. Meech, W. C. Mountain, Walter Mossop, John 
T. Mould, R. K. Moreom, W. Murray Morrison, Lee Murray. 
Ruthven Murray. 

Messrs. F. H. Nalder, E. A. Nash, F. Nathan, W. Nixey, Edw. 
Noyes. 

Messrs, A. P. O'Brien, M. W. O'Connell, Major O'Meara. 

Messrs. Plamer. R. W. Paul, C. A. Park, Pingree, W. Pickhardt, 
Charles Peel, W. Pell, N. Prangnell, H. Faraday Proctor, R. N. 
Portheim, Goossens Pope, F. R. Pope, T. Purvis, P. J. Pvbus. 

Messrs. M. Railing, G. Scott Ram, T. R. Renfree. F. R. C. 
Rouse, 8. G. Castle Russell, P. F. Rowell, A. W. Robinson, W. W. 
Rutherford. Roothan. 

Messrs. F. Samuelson, H. Sambridge, E. Selkirk, Alexander 
Siemens, A. Seline ider. E. Scherrer, A. J. Shepheard, Smith, 
R. T. Smith, O. H. Smith. J. C. Smith, C. A. M. Smith. L. W. 
Smith, R. O. Smith, W. O. Smith, W. Alderson Smith, A. T. 
Snell, A. C. Shaw, O. Schechert. R. H. Schofield, H. N. Sporborg. 
C N. Schultz, L. J. Summerhill, C. P. Sparkes, A. E. Seanes, 
W. H. Scott, H. C. Siddeley. W. 'T. Stubbs, James Swinburne. 

Messrs, A. W. Tait, L. C. Tate, W. N. Taylor, W. H. Tasker, 
A. T. Turney. C. S. Thomson. 

Mr. E. B. Vigroles. 

Messrs. F. J. Walker, W. J. Walker. A. Wallace, A. Walton, 
V. Watlington. Duncan Watson, Charles Weekes, Allen West, 
5. Whipp. N. D. White, A. Whittaker. H. H. Wright. B. Wyand, 
E. Worthington, F. W. Wilcox, H. D. Williamson, David Willock, 
C. Wilson. A. P. Wood. 

Mr. W. Young. 

Firms REPRESENTED. 

Among the firms represented, together with the gentlemen 
representing them, were the following :— 

The Adams Manufacturing Company, Ltd. : 
Mould, Arthur H. Curtis. 

Messrs. Boothroyd, Ltd. 
Wallace, E. H. Frith. 

“The British Thomson-Houston Company, Ltd.: 


Messrs, John T. 
Messrs. 


H. T. Boothroyd, A. 
Messrs. H. 


C. Levis, O. H. Smith, and 14 members and guests of the firm 

The British Westinghouse Electrical & Manufacturing Com- 
pany, Ltd.: Messrs. C. A. Park, Ph. A. Lange. W. W. Blunt, 
A. E. Scanes, O. H. Baldwin, D. N. Dunlop, G. 8. Colton, ete. 

Messrs. Brook Hirst & Company, Ltd.: Mr. John A. Hirst. 

The Benjamin Electrie Company, Ltd. : Messrs. Guy Camp- 
bell, B. J. Grigsby. 

Messrs. Bruce Peebles & Company, Ltd. : 
18 members and guests. 

The Brush Electrical Eagineering Company, Ltd. : 
B. Broadhurst. W. Johnstone and T. C. Elder. 

Messrs. Bullers, Ltd. 

Messrs. Berry, Skinner & Company : 
and five members and guests. 

Messrs. Croggon & Company: Mr. E. F. Johnson. 

Messrs. Crompton & Company, Ltd. : Mr. Charles Peel. 

The Concordia Electric Wire Company, Ltd. 

Messrs. Chamberlain & Hookham, Ltd.: Mr. John C. Cham- 
berlain. 

Messrs. Drake & Gorham. 

Messrs. Dick, Kerr & Company, Ltd. : 
and five members and guests. 

The Edison & Swan Uaited Electric Light Company, Ltd. : 
Mr. Charles Hunter, and four members and guests. 

The Electrical Construction Company, Ltd.: Messrs. 
Grav, David Willock, P. V. MeMahon. 

Messrs. Electromotors, Ltd. : Messrs. B. Longbottom. W. C. 
Mountain, F. Broadbent, J. W. Gibson, J. Meech, J. H. Headley. 

Messrs. Eckstein, Heap & Company: Messrs. A. C. Heap, H. 
Eckstein. 

Messrs. Evershed & Vignoles, Ltd. : 
B. Vignoles. 

Messrs. Elliott Bros.: Messrs. W. O. Smith, R. O. Smith, IL. 
W. Smith, A. W. Atkyns, J. McGregor. 

The Electrical Company, Ltd. : Mr. Scherchert. 

Messrs. Everett, Egdeumbe & Company, Ltd. : 
Edgeumbe. 

Messrs. Engineering & Arc Lamps, Ltd. : Messrs. J. Hecht, H. 
Pell. | 

Messrs. Falk. Stadleman & Company, Ltd. 

Messrs. Ferranti, Ltd.: Messrs. A. Bruce Anderson, and 20 
members and guests. 

Messrs. E. Goossens, Pope & Company, Ltd. : 

The General Electrical Company, Ltd.: Mr. Hugo Hirst, and 
1] members and guests. 

The Hart Accumulator Company, Ltd. 

The Imperial Lamp Works ( Brimsdown), Ltd. Messrs. Ernst 
Scherrer, Max Brindemann, J. J. Chiswell, Frank T. Land. 

The International Electric Company, Ltd.: Mr. H. Oppen- 
heimer and guest. 

The Jardus Are Lamp & Electric Company, Ltd. : 
Denman Jones. 

Messrs. Johnson & Phillips, 
G. J. Freund. 

Messrs. Krupka & Jacobi : 
Jacobi. 

Tne Lancashire Thus & Motor Company, Ltd. : 
H. V. Kilvert, H. C. Siddeley. A. P. Wood, and 3 guests. 

The Liverpool Electric Cable Company, Ltd.: Mr. W. S. 


Mr. Lee Murray and 


Messrs. 


Messrs. Herbert Berry. 


Mr. W. W. Rutherford, 


James 


Messrs. A. Schneider, E. 


Mr. Kenelm 


Mr. A. 


Ltd.: Messrs. W. H. Johns, 
Messrs. Oscar Krupka, Hermann 


Messrs. 


Tavlor. 

Messrs. W. Luey & Company, Ltd.: Mr. J. R. Dick and 2 
others. 

Messrs. A. P. Lundberg & Sons, Messrs. J. C. Lundberg, P. A. 
Lundberg. 

Messrs. Marsh, Son & Company, Ltd.: Messrs. H. Stanley 


Marsh, E. Selkirk. 

Messrs. Nalder Bros. & Thompson, Ltd.: Messrs. F. H. Nalder, 
A. F. Harris, J. M. V. Money Kent, L. A. MeGeoch, F. A. Green. 

The Oliver Arc Lamp, Ltd.: Mr. Pell. 

Messrs. Pinchin, Johnson & Company, Ltd.: 
Barralett. and another. 

The Phanix Dynamo Manufacturing Company, Ltd. : 
W. Pybus, W. Sambridge. 

Messrs. Pirelli, Ltd. : Messrs. H. Bevis, C. Wilson. 

Messrs. Pope's Electric Lamp Company, Ltd. : Messrs. M. W. 
O'Connell. F. R. Pope. 

Mr. R. W. Paul. 


Mr. E. S. 


Messrs. 


Messrs. A. Reyrolle & Companv : Mr. H. W. Clothier. 
The Sun Electrical Company, Ltd.: Mr. A. G. Beaver. 


The Sterling Telephone & Electric Supe Ltd. : Mr. 
Burney. 

Messrs. Siemens Bros. & Company, Ltd.: 
stone. 

The Sunbeam Lamp Company, Ltd. : 
A. E. Barron, and 3 others. 

Messrs. Nimplex Conduits, Ltd. : Mr. Avila and another. 

The Tudor Accumulator Company, Ltd.: Mr. E. Jacob. 

The Union Cable Company, Ltd.: Messrs. W. Pickhardt. C. 


Guy 
Mr. J. S. Huddle- 


Messrs. T. J. Grainger, 


A. McCalla. 

The Union Electric Company: Messrs. Justus Eck, E. 
Marshall. 

Messrs. Venner, Ltd. : Messrs. R. C. Griesbach, B. G. Battson, 
. F. R. C. Rouse. 
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Messrs. Vickers, Ltd.: Messrs. A. D. Williamson, J. M. CONTENTS, 
Kennedy, Frank Ayton, Kerr Jones, C. S. Thomson. —€— 

Messrs. Wright & Wood, Ltd.: Mr. H. H. Wright. 

The Westminster. Engineering Company, Ltd.: Mr. Owen Page 
Girdlestone. EDITORIAL NoTs: 

The Western Electric Company, Ltd.: Messrs. Turney and Colliery Owners and the Mines Bill— Automatic Tele- 
Pingree. phones— Messrs. Siemens, the Telefunken and the 


Messrs. Allen West & Company, Ltd.: Mr. Allen West. 

Messrs. Duncan Watson & Company: Mr. Duncan Watson. 

The Westinghouse Cooper Hewitt Company, Ltd.: Mr. 
Foulds and guest. 


After the loval toasts had been dulv honoured, the 
Chairman gave the toast of the evening." The Association." 
Mr. Ferranti observed that since he had been president of 
the Institution of Electrical Engineers, and had come more 
in general contact with the electrical work in this country, 
there was one thing which had forced itself upon him very 
much. Generally speaking, thev had not the prosperit v 
that thev shoald like in electrical matters in this countrv. 
That was partlv their own fault, and partly the fault of 
things which were bevond their control. As regarded their 
own fault. he thought that the first trouble had been that 
many of them had considered that there were divergent 
interests in the electrical industrv, but he considered that 
there were really no divergent interests in electrical engi- 
neering in this country. and he looked upon it as a happy 
sign that manufacturers and buvers were coming together 
in that manner. What was wanted for the benefit and 
prosperity of tlie country was the general prosperity of its 
manufacturing industries. (Applause.) A great deal of the 
want of prosperity was due to the ridiculous position taken 
up by many of the manufacturers. They could not, he 
declared. afford to do what thev had been doing in the past. 
There must be some commonsense in the conduct of their 
business. What, he asked, was the use of destroving each 
other for an apparent gain that never came. The industry 
was not going to advance if the competition carried on was 
alwavs to be in the prices of the manufactures which went 
to make it. What tliev wanted was a reasonable competition 
in price, and a great and continued conipetition in excellence. 
(Cheers.) He looked to the association to bring about these 
things, and to achieve successes which would be of immense 
benefit to the country. (Applause.) 

Mr. F. H. Nalder, Chairman of the Council of the Asso- 
ciation, replying, said the association had been established 
some eight or nine vears, and had endeavoured to be of use 
to electrical manufacturers, and to form a meeting point 
in their interests. There had been some in the past who had 
helittled the work of the association, but nevertheless it had 
achieved some useful things, notably in regard to railroad 
rates, and had promoted the electrical exhibitions in the 
past at Liverpool and the more successful one at Manchester. 
The new electrical exhibition now in progress was the most 
successful of all. It had been felt, however. that the destiny 
of the association demanded extension, and as a result a 
more ambitious programme had been drawn up, the articles 
of association revised. and last vear the organisation started 
on a new era. 

Mr. A. Bruce Anderson, in giving the toast of he 
Electrical Industry.” observed that although they were not 
yet sufficiently advanced in thought, or, at any rate, in 
action, to have an association for the whole industry, but 
they had at l'ast got far enough to have a Manufacturers’ 
Association. The question no "doubt arose m their minds, 
What was the Manufacturers’ Association going to do? 
Well, so far as huving abroad was concerned, the association 
was going to ask the industrv not to do it. or, if that was 
impracticable, to do it as little as possible, and if the con- 
ditions were such that they found themselves compelled to 
do it, they were going to say, " Do it with a shamed face 
and sore heart and set to work to alter the conditions.” If 
we are sending work abroad for goods which might be made 
at home while men stand idle it is a shameful thing, and 
they ought to find out the reason, whatever it may be. “I 
should like," he added, “ to take this opportunity of con- 
gratulating the Manufacturers! Association. on having 
secured the services of an active member of their own 
council, Mr. Dunlop, as secretarv. I think that the inten- 
tions of the association may be best summed up in a 
sentence culled from the letter of one of the applicants for 
the position of secretary. He said: ‘The tendency of 
modern industrialism is to temper competition by confer- 
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ence. The intention of the Manufacturers’ Association is 
to cultivate that tendencv. We are going to hold con- 
versation. We have been moving un boats about for a 
considerable time ; we have obser ved that no one has been 
very much frightened, so we have decided to converse 
together. The word. by the wav. in international relations 
used to be pourparlers. but latterly our friends the Germans 
have honoured us bv translating it into. English, as thev 
have so many other things. Well, this is neither the time 
nor the place to go into “details, but we have created an 
association and an organisation for carrving out the desires 
of the manufacturers as a whole, as soon as they have found 
out what desires are practicable, and ] think. there can 
hardlv be a man in this room who does not appreciate that 
there are scores of questions which can only be handled bv 
such an association, which will certainly benefit the manu- 
fac turer, w hie h are entirely aside from the question of price 
to the user.” 

Mr. James Swinburne (past president) responded. The 
toast of * The Guests " was proposed bv Mr. Hugo Hirst, 
and that of * The Chairman " by Mr. B. Longbottom. 


Checkogram (1906), Ltd., of 150, Oxford-street, W., 
are extending their business to embrace all branches. of 
electrical installations, especially telephones, and manu- 
facturers and suppliers, ete., are requested to forward 
catalogues and price lists. 


MARINE SURFACE CONDENSERS AND AIR 
PUMPS. 


In view of the rapid strides made by the turbine in 
connection with the propulsion of ships, and the still more 
remarkable developments promised in the near future, we 
illustrate herewith two important accessories necessary for 
securing the full efficiency of this type of engine. These are 
the '* Uniflux " condenser and the * Dual” air pumps, 


k; 


FIG. 


invented and perfected by Mr. James Weir, and manu- 
factured by Messrs. G. and J. Weir, Ltd., of Cathcourt. 
Glasgow. Of these appliances, condensers and air pumps 
representing upwards of 4,000,000 h.p. are now at work 
and they have been adopted not only by the British Navy, 
but bv the Navies of Argentina, Austria, Chili, Denmark, 
France, Germany, Italv, Japan, Russia, Spain, and United 
States, as well as by the leading steamship lines, including 
the Austrian Lloyds Steam Navigation Company, Belgian 
State Railways, British India S.N. Company, James P. 
Corry & Company, Cunard Steamship Company, Elders & 
Fyffes, Ltd., Federal Line, Great Central Railway Com- 
pany, Grand Trunk Railway Company, Italian State 
Railways, The Koninklijke Paketvaart Maatschappij. 
London & South-Western Railway Company, New Zealand 
Shipping Company, Ltd., Peninsular & Oriental S.N. 
Company, Shaw, Savill & Albion Company, "Turnbull, 
Martin & Company, White Star Line, and many others. 
It will be noted that the dominant feature of the Weir 
Uniflux Condenser is its special contour, whereby the 
entering steam is caused to traverse the cooling surface at 
practically uniform velocity throughout its passage. while 
provision is also made in the bottom of the condenser for 
ensuring equality of distribution, so that no short circuiting 
of any portion of the surface can take place. There are no 
baffle plates or partitions to interfere with the steam flow 
in the hody of the condenser, and the flow, therefore, runs 
direct from the exhaust inlet te the draft plate, and thus 
as a necessary result of the maintenance of the steam 
velocity, the heat transmission value of the condensing 
surface becomes greatly increased. At the same time, by 
the directions of the flow, the whole of the surface is 
uniformally operated, and no ineffective zones can exist. 
Like the '* Uniflux " condenser, the ^ Dual” air pump 
now evolved after careful and prolonged consideration of 
the best means of securing the maximum of efficiency. 
While it had long been recognised that bv having two 
independent air pumps, one dealing with air and vapour, 
and the other with water, it was possible to cool the air and 
condense the vapour passing through the drv air pump 
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by means of cold injection water, it was found that in 
working with ordinary condensers the hetwell tempera- 
tures were such that the wet air pump alone was generally 
able to maintain a vacuum very close to the possible, and 
owing to this temperature the vacuum was, in comparison 
with later results, a low one. The nett result was that 
the drv air pump appeared to be of no great value under 
the temperature and leakage conditions existing. The 
disabilities of the ordinary condenser having been over- 
come by means of the *“ Uniflux " and the field cleared 
for a fresh application of the separate wet and dry pump 
principle, Messrs. Weir sought to combine the wet and dry 
pumps in one unit, in order to secure an apparatus of less 
weight, greater simplicitv, greater steam economy, and 
greater reliability than had been possible with the separate 
pumps. These advantages they have secured in the Weir 
"Dual" Air Pump in the simplest and most compact 
form. 

The ‘ Dual " pump consists, in 
fact. of (a)a wet air pump working 
at the temperature due to the va- 
cuum, in combination with a dry air 
pump working at a much lower 
temperature, on account of which 
it is enabled to handle air leakage 
without serious cooling of the main 
body of feed water, and (b) a drv 
air pump of high efficiency, due to 
its only requiring to discharge 
against 6 in. pressure instead of 
against 15 lbs., as in the case of the 
ordinary air pump. Simplicity and 
compactness are secured by the 
combination of the pump for wet 
and for dry pumping in one ap- 
paratus, while other important 
advantages are reduction of load 
on beam link and levers due to hight 
discharge load on the dry pump. 
a smaller and lighter pump for equi- 
valent duty due to. the high 


efficiency. and a simple and reliable 
injection water cooler. 


FIG. 2. 


Technical Problems 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 
RULEs. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generallv. 


QUESTIONS.—For each suitable question we offer one shilling. | 


Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. 
be sent in at any time. 


ANSWERS.—AÀ fee of 103. will be paid for the best answer, | 


and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 


Problem No. 1261.—Compare the following three-phase 
induction motor starters (squirrel cage rotors) for 
performance, reliableness, repairs and cost. Star 
delta, auto transformer, non-inductive resistances, 
air and oil cooled, and liquid resistances for motors 
up to 300 h.p. 50 ~ 220/440 volts. To start against 
3 full load ?*—'' START." 

Problem No. 1262.—Describe a tvpe of motor equally 
suitable for all single-phase and three-phase a.c. 
circuits ; show its connections and general construc- 
tion and give hints as to its calibration. About what 
losses might be expected within the meter ?—M. T. 

Problem No. 1263.—At a small lighting station there is a 
60 kw. c.c. shunt machine with commutating poles 
being driven by belt. Another machine built on 
identic ally the same lines is installed, and intended to 
run in parallel with the first machine, the direction of 
rotation of the two machines being the same. The 
new machine on being run up to speed fails to excite, 
but excitation takes place when current is supplied 
to the shunt coils from the batterv. When the latter 
is cut out, it still fails to excite. By changing over the 
shunt leads the machine is made to excite, but gives 
its voltage in the reverse direction. The busbar con- 
nections are then changed over, but still it is impossible 
to run it in parallel as the sparking at the brushes is 
excessive. State the cause of such behaviour and its 
remedy.—-A. P. 

Problem No. 1264.—In a telephone exchange worked by 
“line and earth” circuits, it is necessary to make 
provision for a number of new subscribers for whom 

‘metallic circuits " are provided. It is known that 
an earth connection made to the latter destroys 
quietude and impairs efficiency, so that it is not 
advisable to connect the single lines direct to the 
double ones. Suggest a wav out of the diffic ‘ulty.--- 
J. H. E. 

Problem No. 1265.—Describe and illustrate a method for 
electrozincing iron objects. There seems to be great 
difficulty in securing an even, adhesive coating of 
good quality. What sort of zine should be used as 
anode ?—* Krrry." 


ANSWERS. 


Faults of a Crane Motor. 

Problem No. 1260.—A  series-wound. crane. motor. runs 
only about half speed with controller gullon, and takes 
twice the full load current. It behaves exactly similarly 
with or without load except in the latter case the 
current is reduced a little. What is the cause ?. In- 
sulation between poles and earth is good.—" Query.” 


Reply to Problem No. 1260 (awarded 105.).—1n answering 
this question only suggestions can be offered. It appears 
to be a case of a fault or an improper connection in the 
controller. Suppose there is a leak, as shown in accom- 
panving figure by the dotted line. — Motor to take 20 
amperes at 440 volts; resistance of armature = :3 ohm, 
and of the magnets ‘2 ohm. As per data given in the 


Questions may ` 


question, current flowing from mains will be 2 x £0 = 40 
amperes. Such a machine running at half speed would 
require a current through the armature of about 3 ampercs. 
There will. then be 37 amperes through F; therefore, 


the resistance of F will be a ohms. We get 10 as the 


e 


value of E, from 


E, = 440 — (10 x 40) = 
At half specd such a motor would give a bzck electro- 
motive force of about 40 volts; it will be noted that the 


CR volts in motor are only 3 x (3 +2) = 15. 


aso V 


ur (— n Ó— n | 


E, 


"uppose now that a load is put on the motor which 
requires 10 amperes in the armature, it will be found that 
very little more current will be taken from the mains. 


10 au 


Let a = apparent. resistance of motor. and C, = the 


new value of current taken from the mains. 


az E, 
10 
440 
"o 40 
10 437 x i 


and 

E' = 440 — 10C' 
From these three equations we have : 

E' = 33 a 

~ = 40-7 
Thus the current is only increased '7 of an amperes. There 
would, however, be a drop in speed. Taking average 
figures, the 10 amperes would give a field of about ^7 
its maximum strength. Motor would then have to generate 
a back electromotive force («) of 28 volts. 

c- E ee 


10 =` 


= 33 — = J28, j 
Speed would then be about 


98 10 ] 
x — = — of maximum. 
140 ri 11 


“MiM.” 


Further reply to No. 1260 (awarded 5s.).—It is possible 
thit the effect noticed in the running of this crane motor 
may be due to one of a few faults. In the first place it may 
be due to the field coils being wound with the wrong size 
of wire. Possibly they may be designed to suit a motor 
working on half the voltage of the one in question. and 
in consequence there would be a very heavy field on the 
machine due to the excessive ampere turns, resulting in a 
low speed. This fault ean be easily-found;out by me asuring 
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the resistance of the field coils and checking the result | independent of the load owing to the motor having a 
with the calculated figure. heavy torque resulting from a strong field. 

Another cause of the peculiar action noted, is, that It is assumed that when testing the insulation of the 
one or more of the field coils may be partially short- | field coils the insulation of the armature coils was also 
circuited. "This partial short circuit will cause increased | tested and found good.—* J. E. R. R." 
amperes to pass round the reduced turns and tend to | 
keep the flux the same or may increase it according to 
how many turns are short-circuited. As the flux increases Further reply to No. 1260 (awarded 5s.).—With the small 
the speed will decrease, and so lead to the effect noted. | amount of data given, we are only able to offer suggestions 
As previously mentioned, the measuring of the resistance | as to the probable cause of the trouble. It is stated above 
of each coil will prove whether this is the case. that the insulation between poles and earth is satisfactory 

The fault need not be looked for in the connections of | and we presume that this refers to the motor. Has the 
the controller, for trouble would have been experienced | insulation of the controller, wiring and mains been tested 7 
Lefore the handle got to the full speed position if anything | The result of such a test would be of considerable value in 
had bene seriously wrong with these. i locating the trouble. l 

The trouble may be due to any of the following causes :— 
(1) Fault in motor, (2) Insulation fault in controller com- 
| 
| 


— o — ee 


bined with insulation fault in resistances, (3) Insulation 
fault in resistances combined with an earth on one of the 
mains, (4) Incorrect connections. Before discussing these 
in detail we will consider the reasons for the abnormal 
operation of the motor. We are told that the motor runs at 
about half specd with the controller full on and with a 
line current of about double normal full load. The effect 
of the load on the motor does not materially affect the 
speed and line current. Now similar results can be obtair ed 
on a series motor by connecting a resistance in parallel with 
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Res. stance 
FIG. 1. 


the armature as shown in Fig. 1, and this method for 
obtaining slow speeds is used by some crane makers. The 
followmg figures (Table 1) may be of interest as they 
clearly show the variation of speed and line current with 
load. The motor on which these readings were taken was a 
standard series wound d.c. 500-volt crane motor operating 
| a 30 ton crane, and the readings refer to the same 
Another place where this trouble could occur (othe? controller notch in each case. 

thin mechinical faults, such as faulty bearings, etc.) iS We can therefore account for the cause of the motor 
in the armature. The armature of this series crane motor - running at practically the same speed, under light and 
will in all probability he a two-circuit, wave wound, and full load, with practically the same line current. The 
a mistake often made in connecting up two circuit arma- resistance may have got connected in parallel with the 
tures is to get the pitch of one coil one bar out, thusupsetting armature bv two “earths” in the circuit as shown by 
the direction of the current flowing in the conductors. | the diagram in fig. 2, or by incorrect connections. 

With this mistake it is possible to get several combinations - | ` 


depending on where the mistake occurs. Figure 1 is a Fjeld 
diagram of the development of a two circuit wave wound (it, = 
armature with 38 conductors. If a mistake is made, as , ; 

rh 


shown at X, and the flow of the current traced out for "m 
each circuit as shown by the arrows, it will be seen that —  ^7--— -- cee 77 
it reverses the direction of the current in several conductors. 


+ 


: i : "IG. 2. 
The result is that the number of effective conductors is di 
considerably reduced. In the diagram it will be seen To account for the fact that the motor takes double 
that the direction of current is reversed in four conductors, | full load current with the controller *-full on.” we may 
; . 30 15 offer two suggestions, viz., (1) the resistance is not com- 
thus deaving only J0- gotive, r 38 I9 OEA Correu pletely cut out on the last controller notch, due to faulty 
wound armature. contact or wrong connection; (2) the motor has its in- 


correct armature, that is, if the machine is a 220 volt 
crane motor, then a higher voltage armature (say, 500 
volts) has been supplied. This would have a much higher 
resistance than the correct armature, so that when added 
number of effective conductors, and the back e.m.f. will : to the field resistance would probably give current of 
also be reduced, leading to increased current. This increased about double full load. Of course, this last suggestion 
current, however, will mean a stronger field current, , is only valid under the conditions stated, viz., that the 
but the flux will not go up in the same proportion as | crane motor Is operating on a 220—250 volt supply. 
the current owing to the saturation of the iron of the poles. D TABLE 1. l 
and thus, although the back e.m.f. would be increased Variation of speed and line current for series motor 
by the greater flux, it will not increase enough to bring controlled by resistance in parallel with armature in 
the speed again to the correct value. addition to series resistance. , : 
It will be seen that this low speed will be practically | A. E. T. 


Speed of Hook cor- 


With more turns per coil the percentege of useful con- 
d uctors will be further reduced. The result of such a mistake 
will be exactly like that described in the question. The 
speed will be reduced as the current dcpends on the 


Controller Line Line Voltage across Speed of Hook rected for same Volt- Load on Hook. 
Notch. Voltage. Amperes. Motor ( Actual). age and Current in 
Terminals. u each case. m NIMES 
|| 6 | 490 62 280 - 1 5:5 ft. per min... , 55 ft. per min. | $ full load. 
6 | 490 56 300 85 99. 99 T 0) 988 » 4 » »* 
Hook only. 


6 i 490 | 43 350 14:3 s9 aS T ! 8i *» 0589 3 
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Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. 


ABERDEEN. —In view of the success of the electric cook- 
ing demonstrations at the Electrical Exhibition at Olympia, 
the Electricity Committee of the Corporation has decided 
to hold an exhibition of electrical cooking and heating 
appliances in the course of next month. 


BexHILL.—The Council has decided to seek permission 
to contract a loan for £2,000 for cable extensions and 
£1,200 for house services to be expended during the two 
years beginning March 31 last. 


BinMINGHAM.—The. Electric Supply Committee of the 
Corporation recommends that application be made to 
Parliament for power to enable the Drainage Board 
to sell, and the Corporation to purchase, about 17 acres 
2 roods 30 poles of land adjoining the filter beds at Saltlev, 
and to authorise the use of such land for electric supply 
purposes ; and to raise a further capital sum not exceeding 
£500,000. In their report the committee state that during 
the past four vears the progress of the undertaking has 
been very rapid. On November 9 the areas of King's 
Norton and Yardley will be added to the district of supply. 
and, in addition, the Handsworth, Aston Manor, and 
Erdington areas, which already have an electric supply, 
will also be included. They therefore anticipate that the 
progress of the undertaking will be much more rapid than 
in the past four years, and they are of opinion that in the 
winter of 1915-16 the limit of the capacity of the Summer- 
lane site will have been reached. 


Braprorp.—The annus] report of the Electricity 
Committee states that the output and revenue have 
continued to increase, while the working expenses per unit 
sold show a decrease, and the net profit an increase, 
This latter for the financial vear amounted to £8,979 11s. 4d.. 
which result has only once been exceeded, and that during 
a period when the total capital expenditure bore a mue h 
smaller proportion to the output than is now the case, 
and when the periods allowed for the repayment of loans 
were considerably more favourable than at the present 
time. In view of the fact that further reductions in the 
charges for electricity to D tically all classes of consumers 
came into foree on July 1, 1910, the fact that the total 
revenue during the past financial vear exceeded that of 
the previous vear bv over £3,000 is regarded as highly 
satisfactory. The increased output in connection with 
the bulk supplv was not so great as in the vear previous, 
but reached the substantial figure of 540,628 units. The 
output to the smaller power consumers increased by 
521.845 units. The new rateable value svstem of charging 
for current supplied to private houses has proved extremely 
popular, over 4095 of such consumers having now adopted 
this rate, and this proportion is increasing almost daily. 
The total number of consumers at the end of June had 
increased from 2,70] to 3,052, being an increase of 13%. 
This is the largest percentage increase since the vear 1901. 
when the increase reported was 17 20 The actual number 
of new consumers obtained, namely, 351, 1s the largest vet 
recorded in one year, the previous best record heing 244 
in 1910. 


CLEvEDoN.—An Electric Lighting Company. has. been 
formed for this district and the subject of lighting the 
town ix to be discussed at next week's meeting of the 
Urban District Council. 


GLAsGow.— Three. new electrically operated overhead 
cranes have been installed at the turbine shops of the 
Stobcross Engineering Works of the London and Glasgow 
Shibpuilding and Engineering Company. Each crane is of 
GO tons capacity tested up to 72 tons, and two are of 
47 ft. span, the other being of 425 ft. The operations of 


Rcs pue e e d uu c i UL T UT T T ex 


house. Electrical and Manufacturing Company, 


lifüng, cross-travel, and long-travel are effected at specds 
which indicate the high efficiency of the equipment. The 
full load of 60 tonsis lifted at a specd of 5 ft. per minute, 
and a load of 25 tons is lifted at a speed of 11 ft. 6 in. per 
minute ; while for lighter loads the lift speed is from 12 ft. 
to 15 ft. per minute. The speed of cross-travel is 60 ft. to 
90 ft. per minute, and of long travel 200 ft. to 240 ft. per 
minute. The hoisting motor is of 33] b.h.p. and 450 r.p.m. 
The cross-travel motor is of 10 b.h.p. and 475 r.p.m., while 
the long travel motor is of 275 b.h.p. and 4£0 r.p.m., all 
wound for an electromotive force of 500 volts continuous 
current. The controllers are of the reversing tramway 
tvpe, with regulating metallic resistances and hand levers. 
A powerful atuomatic electric brake is fitted to the motor 
spindle, and there is also a mechanical brake fitted to the 
second motion shaft, w orking from the cage by foot lever. 
The hoisting controller is arranged on the lowering side, 
with five-brake contacts, so that on these positions the 
motor is short-circuited from the main, ard works as a 
generator through resistance, thus preventing the load 
from accelerating and causing damage to the armature. 
The crab is built of mild steel plates and angles, ard has 
mild steel shafts for the different motions, running in 
adjustable bearings, bushed with gun metal, the whole 
bemg mounted on four double-flange mild steel rail wheels, 
18 in. in diameter. The hoisting. es well as the cross ard 
long-travel gear, is all of steel, and machine-ent from solid 
metal. 


GREENOCK.— Under the direction of Mr. J. A. Robertson, 
the Corporation Electrical Engineer, an important exhibi- 
tion of electrical appliances ard accessories will be open: d 
next week in the Town Hall. The exhibits will ke of a widely 
representative character, many of the lezdirg fins of 
the country having given their co-operation. 


HOoLMFIRTH.—A pplication is to be made for a Provisional 
Order for lighting the district bv electricity ard for sanction 
to a loan of £8,000. 


HvTur.—-The telephone difficulty has been satisfactorily 
settled in an interview which the mavor and town clerk 
have had with the Post Office authorities with reference 
to their dispute with. the. Nationel Telephone Companv. 
The poles and wires in The Grove and the Mavor's-avenue 
were objected to bv the council on the ground that thev 
disfigured two of the town's prettiest pleasure resorts, but 
the telephone company. on the ground that thev could 
not vo to the expense of installing an underground system, 
refused to comply with the demand, and gave the sub- 
scribers notice that they would be eut off on. October 11. 
The council asked them to stav their hand for a week, 
and this thev consented to do. A deputation from the 
council interviewed the Post Office authorities, and placed 
the situation before them. "Thev have granted the wish of 
the council, and have consented to instal an underground 
system, which, in order to facilitate connecting up with 
the subscribers, will be laid in the High-street. 

LrkwtEs.—The Town Council has accepted the tender of 
the Lewes and District Electric Supply Company, Ltd. for 
the lighting of the town. 


Lunpy.—Lundy Island and its 32 mhabitants are cut 
oft from the world since the cable to the mainland, which 
formed the only real link with civilisation, snapped three 
weeks ago, Up to the present the place of parting has not 
been found. 

PortsMouTH.——The Electric Lighting Committee of the 
Corporation has decided to instal five new 1,000 c.p. flame 
arc lamps in Blackfriars-road and two in. Bradford-road 
in order to complete the electric lighting of the tramway 
route. Numerous extensions of mains were also decided 
On. 

SALFORD. — Miss Sarah Peat. of Chester-road, Stretford, 
claimed in the County Court £243 from the British Westing- 
Lid. in 
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respect of the death of her brother, on whom she had been 
totally dependent, who was killed by a fall while repairing 
an electric crane. Judge Mellor, K.C., awarded the plain- 
tiff £200. 

STOURPORT.—The Board of Trade has intimated to the 
Urban Council that after due consideration of the repre- 
sentations made, they have postponed until the clese of 
the current year consideration of the proposal to revoke 
the Electric Lighting Order. 

SOUTHAMPTON.—It is proposed by the Corporation 
Electric Lighting Committee to reduce the price of current 
from 33d. to 3d. per unit from the end of the current year. 

SwaNaGE.—The Board of Trade has intimated to the 
Urban District Council that unless satisfactory assurances 
are forthcoming that the Council intends putting in force 
its Electric Lighting Order, it will be revoked next vear. 

T&iGNMoUvTH.— The Urban District Council has declined 
the proposal of Dr. Purves, of Exeter, who had written 
asking that the Council would grant him permission. to 
erect, at his own cost, an electric generating station, and 
in conjunction with it a refuse destructor. He undertook 
to supply electricity in bulk to the Teignmouth Council at, 
siy 3d per unit with a guaranteed minimum payment of 
£150 a vear. All electricity in excess of that charge to be 
24d. per unit. For the refuse destructor he asked an annual 
minimum payment of £220 for the destruction of refuse up 
to 4,400 tons, and 9d. per ton above that minimum, the 
Council to cart the refuse and remove the clinker, for 
which they would pay £56 a vear up to 1,000 tons minimum, 
and in excess of that quantity at the rate of 9d. per ton. 
The Council were to hive the option of purchasing the 
combined electric light and destructor installation at the 
expiration of 15 vears at a fair market value taken as a 
going concern. The Council considered this offer at length, 
and eventually passed a resolution that they were unable 
to accept Dr. Purves’ figures, and declined the offer; as. 
even assuming his figures to be correct, they considered 
that the proposed undertaking could not result in any- 
thing but a serious loss to the ratepayers of the town. 
Thev also adhered to their previous decision to instruct 
Parliamentary agents to watch the Council's interests. 

WEpNEspnUnY.—Mr. J. €. Ekin held a Local Govern- 
ment. Board inquiry into the application of the Corporation 
for sanction to a loan of £4,997 for extensions to the elec- 
tricity undertaking. The Electrical Engineer, Mr. W. 
Fennell, stated that at present there was a capacity at the 
works for 500 kw. an hour, but it was decided to have more 
power in reserve, as there was always a possibility of a 
breakdown. The proposed extension would only carry 
them on during the coming winter. There was no oppost- 
tion to the application, end the inspector procecded to 
visit the works. 


TRACTION NOTES. 


BELrAsT.—Mr. Andrew Nance, general manager of the 
Corporation tramways, in his revenue report for the half- 
year to September 30, shows that the Income was £123,183 
10s. 5d., and the net revenue, after defraving all working 
expenses and meeting the fixed charges, was £22,038 3s. Id. 

KpiNBURGH.—The Tramwavs Committee of the Cor- 
poration have inspected the following routes on which it is 
suggested. railless electric traction might profitably be 
adopted :—Route No. 1.—King’s Stables-road to March- 
mont-road, via Grassmarket, Candlemaker-row,  Bristo- 
street, Chapel-street,| Buccleuch-street, West and Esst 
Preston-streets, Dalkeith-road, Lad v-road. Esslemont-road, 
Blackford-road, Blackford-avenue, Grange-loan, Kilgraston- 
road. Total mileage, 4 miles 2 fur. 140 vds. Route No, 2.— 
Kilgraston-road to Duke-street, Leith, via Charterhall- 
road, Clunv-gardens,  Balearres-street, Craighouse-road, 
Polwarth-terrace,  Harrison-road, Dundee-street, Angle 
Park-terrace, Fountainbridge, Spittal-street, Johnston- 
terrace, Lawnmarket, High-street, Canongate, Abbevhill, 
Abbevmount, Easter-road. to Duke-street. Total mileage, 
6 miles 2 fur. 140 yds. Route No. 3.—Commencing at Bath- 
street, Portobello, to Cameron Toll, via Bath-street, Brigh- 
ton-place, Duddingston-road, Duddingston-village, skirting 
Abercorn Policies, Craigmillar, past. Peffermill to Cameron 
Toll. Total mileage, 3 miles 3 fur. 10 yds. Route No. 4.—- 
Commencing at Mastfield, Leith. to the junction of Niddry- 
road, with Daddingston-read, proceeding via Seafteld, 


Marine-gardens, Bailevfield-road. Total mileage, 2 mules 
l fur. 90 vds. Route No. 5.— Queensferrv-street to Black- 
hall, via Lynedoch-place, Belford-road, Belford-brid ee, 
Queensferrv-terrace, Queensferry-road, returning via Dean- 
bridge. Total mileage, 1 mile 6 fur. 80 vds. The tota! 
mileage of these routes is 18 miles 2 fur. 160 vds. 


LixcorNsuigkE.--The Board of Trade have confirmed the 
Mid-Lincolnshire Light Railway (Extension of Time) Order, 
1911, extending the periods limited by the Mid-Lincolnshire 
Light Railway Order, 1908, for the compulsory purchase 
of lands and for the completion of the railway and works 
thereby authorised and for other purposes. 

Liverroo,.— Presiding at the final meeting. for the 
municipal vear of the Tramways Committee, the chairman, 
Sir Charles Petrie, said the first nine months of the vear 
showed a record as regards passengers carried, receipts per 
car mile, and total receipts, notwithstanding an estimated 
loss of £5,749 from August 15 to 26, owing to the strike. 
The passengers carried. were 95,773,342, an increase of 
2,266,686, or 2:49, : mileage run, 9,235,431, an increase 
of 107,856, or 1:295 ; receipts, £446.779, an increase of 
£13,616, or 3:19. It had been decided to continue for 
three months longer the experimental service of first-class 
cars on the West Derby, the Old Swan and Knotty Ash. 
and the Aintree, Fazakerlev, and Pierhead routes, and 
to institute a similar service on the Wavertree route as 
far as Pennv-lane. A dav's holiday with pay was granted 
to all emplovees who satisfactorily performed their duties 
during Coronation week. The Committee on July 21 decided 
to pav all drivers and conductors with five vears’ satis- 
factory service an additional shilling per week merit allow- 
ance, and also granted an extra week's pav to all emplovees 
who remained loyal to the city and discharged their duties. 
during the recent. labour troubles. The policy of the 
committee in undertaking their own third partv risk 
continued to prove very satisfactory. The total sum 
paid in claims for the year ended May 15 amounted. to 
€2,158 as against a sum of £11,579 paid to the insurance 
company, or a saving at the rate of £9,421 per annum. The 
amount standing to the credit of the compensation fund 
account on December 31 last was £16,277 15s. &d. As 
regards the electric supply department, 305 motors, equal 
to about 1.300 h.p., had been connected to the supply 
mains during the year, and the current. supplied. had 
exceeded by more than 30°, the scles of the previous 
vear. There were now 8,230 customers connected to the 
mains. In the garden citv estate at Wavertree 89 small 
houses had been connected, with a prospective total of 
1.800 houses. The Paradise-street station had been re- 
constructed, high-tension mains had been laid from Lister- 
drive, and four 500 kw. motor generators erected, by which 
the capacity of the station as a distributing centre had 
been increased to about 4,000 kilowatts. In the Lambeth- 
road engineering. works about 370 men had been engaged. 
By the end of the vear 15 additional cars of the standard 
type would have been completed, making a total of 561, 
of which 54 were first-cless. The overhead equipment had 
heen maintained in good condition. and about 20 miles 
of trollev wire had been renewed, 


LANCASHIRE NOTES. 


The Commercial Applications of Electric Power— 
Advantages in Non-Textile and in Textile Factories. 


At a meeting at the Oldham Lyceum, held in connection 
with the Technical Association, Mr. J. E. Jagger, M.Sc., 
Whitworth Scholar, read a paper on the Industrial Advan- 
tages of Electricitv.. Referring at the ouset to the domestic 
applications of electrical energy, he said that with elec- 
tricity at 3d. per unit, coal at Is. per cwt., ard gas at 2s. 3d. 
per 1.000 feet, it costs 1-75d. to hoil one pint of water by 
gas and 1-5d. to boil it by electricitv. To heat an oven for 
cooking cost l-lO0d. by coal, 1-12d. by gas, and Jd. by 
electricity. To heat a room cost by coal 7-10d., by gas 
3-10d.. and by electricity 2}d. To compete with gas, 
electrical energy must cost 1-5d. per unit for boiling water, 
1d. per unit for cooking, and 2-5d. per unit for heating. To 
compete with coal for cooking and heating, electricity 
must cost ld. per unit, and for heating water electricity 
cannot at present compete with coal A cottage fitted with 
four 60 c.p. lamps takes 7-units ef electricity per vear 
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and costs 26s., or 6d. per week; but these considerations | from a central station supply. Mechanical transmission 


do not in anv way take into consideration the convenience, 
comfort, and hygienic advantages accruing from the use 
of electricitv. 

Referring to non-textile factory plants, Mr. Jagger said : 
Even in the most moderate concerns the process of enlarge- 
ment has resulted in the laving down of isolated and 
separate plants for the generation of motive power. More 
men are required, and greater expense 1s incurred in the 
handling of coal and refuse. ` Each plant is put down for 
the maximum load, and it does not follow that for any 
considerable time it is working at or near its most efficient 
load. Bv making use of a central station electricity supply 
(1) a reliable source of power is available at any moment 
of the 24 hours, guaranteed by extensive duplication and 
reserve equipment; (2) the space otherwise required for 
the generating plant is reserved and can be used for manu- 
facturing purposes, the space occupied by the alternation 
motor being small: (3) the arrangement is extremely 
flexible, and the drive can be arranged to suit the test 
arrangement of the machinery, instead of as is usual the 
machinerv arranged to suit the drive; (4) the central 
station will contain a number of generating units, which 
may be started up and shut down as required, and will be 
supplving a number of consumers with loads of different 
kinds. It is, therefore. possible to always have the plant 
running at the most efficient load, and the cost of supply 
will be quite comparable and probably less than direct 
generation. 

An illustrative scale of charges showed that a factory 
using up to 250 units per quarter at 2d. per unit, 250 units 
=} h.p. cost 14d. per h.p. hour; using up to 3,000 units 
per quarter at 2d. for 250 then 11d. to 3,000 =6 h.p. cost 
115d. per h.p. hour; up to 15,000 at 13d. for 3.000 and 
lld. per unit after, 15.000 230 h.p. cost ‘97d. per h.p. 
hour: up to 20,000 at 11d. for 3,000 dud 1 id. per unit after, 
20,000 =40 h.p. cost ‘88d. per h.p. hour; above 20,000 
units per quarter at ld. per unit, 100 h.p. cost ‘84d. 
per h.p. hour. Special rates are given to consumers on a 
large scale, and energy is supplied by some of the large 
corporations at #d., 2d., down to $d. per unit. 

The expense of fitting a factory with electric motors 
would be somewhat in excess of that incurred using shafting 
and belts, but against this there were the advantages of 
clear head room, more light, cleanliness, convenience, ease 
of shifting tools and machines giving freedom for growth ; 
single machines may be run independent of the whole 
shop; economy in power distribution; greater. output 
due to greater adaptability as regards speed regulation ; 
heading shafting, gearing, and belting is obviated. In 
case of overload or accident the automatic appliances 
protect the plant and replacement is easy as compared 
with repairing and refixing of belts. The loss of energy 
during transmission by sh afts and belts varies widelv and 
depends upon the arrangement of the shafting, the adjust- 
ment, and the lubrication and general supervision. The 
efficiency of transmission may reach 75°., but 45^, is a 
more average value. The loss of energy during trans- 
mission by electricity depends solely upon the amount of 
copper in the conductors, and may reach 10°). Five per 
cent., however, would be an average value. The loss in 
the motor might be 5 to 15% ; take 10°), as an average. 
Then 85^;, of the energy paid iri is delivered to the machine 
and does useful work, compared with 45°/ for shafting. 
At low load the electrica] method would be more favourable 
still, as the fractional losses in the shafting remain practi- 

cally constant, whilst the electrical losses vary directly as 
the load and the efficiency over A large range of load will 
vary but little. For heavy fluctuating loads on the machines 
group-driving reduces the maximum demand and thus the 
size of motor to he installed. Group-driving is very advan- 
tageous when converting an existing plant. The present 
tendency is towards the direct drive of individual machines 
wherever possible, and this 15, of course, the ideal method. 

For textile factory plants the motive power may be 
obtained bv (1) generating steam, carting coal to the 
site and then using (a) power transmission from the prime 
mover, usually a slow or medium-speed engine, by means 
of rope shafting and belt driving; (b) power transmission 
from the prime mover, a high-speed turbine engine driving 
a generator by means of c bles and motor drivi ing on either 
the group or direct svstem 5 (2) by putting in a sub-station 


has fundamental disadvantages and involves special pro- 
vision for the supporting of heavy shafts, special rope-race 
construction and its accessories, and the arrangement. of 
the machinery to suit the driving conditions. Electrical 
transmission gives the advantages already enumerated and 
resulta 1n the driving arrangements being sub-divided into 
self-contained units operated quite independent of each 
other, thereby reducing the chance of a breakdown shutting 
down the whole mill toa minimum. The drive gives greater 
steadiness of running, permitting higher speeds and in- 
creased. production. 

Where a cheap supply of energy is available the ad- 
visability of dispensing with a driving plant on site requires 
careful consideration. Thus a 100,000 mule spindle mill 
taking 1,200 h.p. would cost for piston engine and 
mechanical drive £17,650, turbo engine and electric drive 
£16.832; and the operating costs, mechanical drive 
£4.413 5s., or 445d. per unit; electric drive £4,119 15s., 
or 415d. per unit. If this power-house plant were dispensed 


with a heating boiler and. chimney costing, sav, £1,200 
wovld be required. Motors, resistances, shafting, and 


wiring would cost £8,500. Engine and boiler-house would 
not be required and by taking a supply from the central 
authority the capital expense would he reduced by £8,500, 
and the cost of production would remain unchanged, but 
the concentration of plant would bring down the cost of 
energy and so cheapen the ultimate production. Mr. 
Jagger submitted a diagram showing the comparative 
capital cost and operating cost for a reciprocating or piston 
engine and a turbo-venerator electric drive. In the first 
case the capital cost was xd n to be £17,600 and in the 
case of the electric drive £17,250, whilst the operating cost 
of the two on a 56-hours’ week was shown to be £88,875 
in the case of mechanical drive ard £84,625 in the case of 
electric drive. 

Polyphase motors are the best for textile driving on 
account of the steadiness of the drive, due to the ability 
to follow a fluctuating load, the absence of commutation 
troubles and temperature effects, ard the certainty that 
the supply from a central station will be three-p shase. For 
mule spinning one motor drives the whole room so as to 
balance the load on the motor, thereby enabling a motor 
of small capacity to be installed. as the varving loads tend 
to equalise the total load : otherwise the direct driving of 
each machine, re, idnividual driving, is. recommended 
throughout such a mill and the previously cited advantages 
are derived. For ring spinning variable specd commutation, 
Le. single phase repulsion, motors with automatic regula- 
tion by means of brush adjustment for the variable specd 
drive are constructed. The speed is varied according to the 
position of the ring rail and the formation of the cop. Speed 
surges and unbalancing of the circuits is avoided, thus 
leading to the most uniform conditions and maximum 
production. All motors, however, with rubbing contacts 
must be totally enclosed and protected against dirt and 
dust. 


UNITED STATES. 


The Doleful Outlook of our Electrical Engineers— 
The Need for Specialization —The Moral Side of 
Prepayment Meters—-A Wonderful Cooker. 


* That electrical engineering in the. older sense of the 
term has fallen into a somewhat parlous condition is a 
statement that appears fo represent the present-day 
professional situation.” So writes Mr. Charles L. Somers, 
of Boston. Massachusetts, in the Correspondence columns of 
the " Electiical World " of New York ; and thereby opens 
a fruitful topic of discussion. * As a general profession," 
he continues, itf is in much the same dismal ease as 
mechanical and eivil engineering in their. turn. Time 
was when ell three offered a promising career with many 
opportunities. In the davs of swift competitive railway 
building men in the profession. of civil engineering rose 
rapidly, if of any marked ability, and won a fair meed of 
fame and fortune, That day passed on and now. unless a 
young engineer is willing to chance it at the ends of the 

arth, his opportunities are not likely to lead him beyond 
a modest competence in a position of hard work and 
small renown. The average graduate im mechanical 
engineering likewise may commontyobe found. ten vears 
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after in a position of minor responsibility in the drafting- 
room, with the privilege of writing M.E. after his name as 
about the only thing to distinguish him from other and 
more humble wielders of the ruling pen. In electrical en- 
gineering the men who entered the profession a score of 
years ago had golden opportunities in the swift growth of 
the art and the multitude of electrical enterprises. Yet fow 
of them have ever made the income won by the same class 
of ability in other pursuits, and even now one can count 
upon one's fingers all the electrical engineers who are win- 
ning the income, from strictly professional work, that falls 
to the lot of the successful lawver. If the engineer gets 
rich it is usually because he has had the chance to mix 
financiering with his legitimate work in the proportion of 
about nine parts of the former to one of the latter." 


What is the Remedy? 


This, as Mr. Somers frankly admits, is a pretty dismal 
outlook, especially for the voung man who believes that 
electricity holds a brilliant. future for him. If he ie con- 
nected with a large concern and is charged with grave 
engineering responsibilities he may even get the salary 
of a competent travelling salesman in a wholesale dry- 
goods house. He may perhaps find comfort in the thought 
that he is better rewarded than the average clergyman, 
whose pay is about that of an experienced. strect-car 
conductor, but the situation is really not helped by the 
comparison. There used to be an opportunity for the 
engineer as constructor of plants and designer of apparatus, 
but the contractor and the draftsman have ousted him. It 
does not take a high-grade of capacity to take the catalogues 
of three or four prominent makers, pick out the one favoured 
by the powers who finance, and put together from the 
accepted list the necessary parts in faithful imitation of 
some recent plant of wluch blue prints are at hand. What 
is the remedy ? The situation is bad, but Mr. Somers 
does not regard it as entirelv hopeless. It is not enough, 
he says, to retreat behind the old formula ** there's always 
room at the top." There isn't always room at the top—at 
any rate not for the man who is drearily crawling up the 
lower rungs with evervone above him leaving bricks. 
But there is an extremely good reason for finding a man at 
the top. * If one looks over the list of electric al engineers 
who belong to the first rank it will be found," savs Mr. 
Somers, * that practically every man has become a fairly 
well-defined specialist —a man who, letting the general 
work of the profession take care of itself. has won the 
reputation of doing some particular things better than 
anyone else. The whole story 1s that ele ectrical engineering 
has reached the stage that every art and science is bound 
to reach. in which general capacity is of far less moment 
than special insight into particular things. The profession 
as & whole is too big to be manageable and progresses 
hne by line. It was one of Dr. Oliver Wendell Holmes’ 
characters who could not in the least aspire to being called 
an entomologist, but might, if his labours were rewarded, be 
reckoned as a coleopterist. That is about the state in which 
the electrical engineer finds himself. He stands a very 
poor chance of fame or fortune if he has the temeritv to 
spread his energies over too large a territory. He must 
make an attack in force at some point where it. will tell 
and break his way through. In no profession is the way easy ; 
it means fighting from the drop of the hat and never giving 
up. In electrical engineering the chances are not of the 
best, vet thev are as good probably as in other branches of 
engineering. They are best when thev provide oppor- 
tunity for work in some of the directions which he off the 
well-worn track. The engineer is essentially a pioneer— 
who may be a splendid frontiersman, but often proves a 
mighty poor truck farmer when civilization really catches 
up with him. There are plenty of the truck-farming class 
among engineers, and. the only chance for the pioneer is 
not to settle into competition with them, but to find a new 
frontier for himself and leave them behind. dawdling with 
their cabbages or their catalogues, while he seeks the passes 
into the undiscovered country.” 

The Prepayment Meter. 

Some hitherto unconsidered possibilities in. connection 
with electric prepayment meters are set forth in a paper 
read by Mr. F. G. Vaughen before the electrical section 
of the Franklin Institute. There is in the first place the 


reluctant payer, the consumer who is always behindhand 
in settling his bills, who causes considerable expense in 
necessitating frequent visits, often special visits, on the 
part of the collector. involves much correspondence, and 
never pavs at all till one of the central station men comes 
round to cut off his supply—and perhaps does not pav even 
then. 1f delinquents such as these could be punished with 
prepayment meters, says Mr. Vaughan. the supply authority 
would not only save all the expense incident to collecting, 
but would free the customer himself from the annovance 
of constantly being prodded. A discontented customer 
is always a poor advertisement ; and if the friction between 
the central station and the delinquent customer, together 
with the cost of collecting. can both be eliminated by the 
use of the prepavment meter, it should pay a good profit 
on the investment. Then, again, the use of the prepayment 
meter will reduce the expenses of the accounting department 
by eliminating the ccst of billing, and will also cut out 
the items of postage and stationery. 


* The Doubting Thomases." 


Another class of customers who cause the central station 
considerable trouble and expense are dubbed bv Mr. 
Vaughen ^! The Doubting Thomases." They are sure 
that their meter is reading too fast and that thev are 
being robbed. To pacify such customers it is necessary to 
spend much time and money m making frequent ex- 
planations of the correctness of bills. Often the customer 
insists on the meter being recalibrated. He lacks confidence 
in the device and must be shown that it is accurate. Now, 
in the majority of such cases the meter is practically 
correct. The customer has failed to realise that the davs 
are growing shorter ; that perhaps he has been entertaining 
more than usual; or has recently purchased an electric 
flat-iron, fan motor, or other auxiliary device which is 
consuming more power. Some companies instal a pre- 
payment meter on the premises of such a customer, con- 
necting this in series with the regular watt-hour meter. 
In this wav the customer can check his meter and at the 
same time often finds out for himself where the extra 
power is being used. If. for instance, he has to make an 
extra deposit he remembers that he forgot to turn out the 
cellar hehts the dav before, or some other cause for this 
increased consumption will likely occur to him, whereas 
if he did not pav his bill but once a month he would not 
remember the little instances wlich make it abnormally 
large. In a verv short time the prepayment meter may be 
removed from such a residence and it generally leaves a 
contented customer where it found a chronic fault{inder. 
Again, there are a large number of people who belong to 
the so-called * ‘ pay-as-you-go ` class who think nothing of 
spending a considerable amount of money in small instal- 
ments, but who look on the monthly electric light bill 
as a burden and will not use electricity for this reason. 
All such customers, and others familar to the 
supplv companies, are revenue producers but not in the 
average profitable, due to expense involved for reasons 
outlined above; vet the supply companies cannot afford 
to lose or refuse to do business with them. The prepavment 
electric meter. provides the simplest and most feasible 
solution of such cases. To meet its field, savs Mr. Vaughen 
in conclusion, the successful prepayment electric meter 
shonld be of «imple and robust construction, made froin good 
materials and with the best of workmanship, having as few 
delicate parts as possible. Jt should be reasonable in price 
reliable, accurate, and unalterable by anvone net in 
possession of a key. The actuating force of the device 
should be foreign to the meter proper, and it should be 
adapted for any commercial rate of charge and should be 
so constructed that this rate can be easily changed. 


A Remarkable Electric Cooker. 


Some further details are now available in. connection 
with the new electric cooker made by the Copeman Electric 
Stove Company, of Flint, Michigan, of which some par- 
ticulars have already been furnished to the ELECTRICAL 
ENGINEER. Unlike anv other devices of the kind, the 
Copeman stove is finished in solid oak which is so treated 
to be heatproof. waterproof, steamproof, and acidproof. 
There are two cooking chambers of rust-proof metal with 
removable heating elements which can if desired be utilised 


for frying and boiling and other culinary processes on the 
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top of the stove. The element itself consists of Nicrome 
wire embedded between eight layers of flexible enamel and 
baked for several davs, with the result that the oxidization 
is entirely eliminated and all heaters maintain their rated 
wattage after vears of constant use. They can be washed 
with no ill effect, as the enamel is non-porous. One of 
the special features of the stove is that, it can be auto- 
matically turned on at a predetermined time, and then 
turned off at a predetermined temperature. Thus all foods 
for boiling would take 212 degrees Fahrenheit, for roasting 
from 250 to 300, and for baking from 300 to 400. The 
stove is fitted with a elock which can be set to turn on 
the current at any desired hour, while a dial thermometer, 
the free hand of which is set to the desired temperature, 
switches off the current when that temperature is reached. 
The cost of operation is extremely small for the current 
need only be consumed for a verv short period, stored heat 
being used after the food has been brought to a predeter- 
mined temperature, 


The Automatic Cut-out. 


The temperature can be easily and accurately con- 
trolled by the thermostatic thermometers. which are 
in series. with solenoid switches, The dials of !the 
thermometers are graduated into the different degrees 
of heat which can be obtained. They have two hands, 
one of which is moved at will over the number showing 
the degree of heat desired, the other pointer being actuated 
by the heat in the compartment. When the two contact 
they momentarily close the circuit in the magnets, thereby 
breaking the circuit to both the heating element and 
magnet. There is no sparking or burning at contact points 
in the thermometer, as the circuit is merely closed, not 
broken. The magnets operate on less than sixty watts. 
and no adjustment is necessary throughout the entire stove 
for either direct or alternating current. The contacts on 
the solenoid switches are of the Butt type, and do not burn 
or pit, as the opening and closing of the switch gives them 
a slightly wiping movement, which keeps them in perfect 
order. A single-pole knife switch is introduced into one 
side of the main circuit before it reaches the circuit-breakers, 
and when desirable this switch can he closed by a clock, 
which can be set to operate the switch at any predeter- 
mined time. This feature makes the stove automatic both 
on and off. No metal of the cooking compartment comes 
in contact with the wood, being insulated from it with heavy 
asbestos strips, and the compartments themselves are in- 
sulated from the case by 05-inch dead air space, and 2°5 
inches of the highest grade mineral wool, which results in 
a perfectly cool exterior. 


750,000-volt Testing Transformers. 


Details are published in the technical journals of two 
DOO k.v.a. 750,000-volt. testing transformers which have 
recently been built by the General Electric Company, of 
Schenectady, at their Pittsfield works, where one of these 
transformers is to go on service in connection with the 
investigation of corona and other phenomena. The trans- 
formers are oil-insulated and follow an adaptation of the 
vertical-core type used on high-voltage transformers. The 
low-tension winding consists of long cylindrical coils placed 
next to the core on each leg. The high-tension winding 
consists of a number of double-section cireulating-disc coils 
with conductor wound one turn per layer. Th: termina: 
coils, which are at the top of each stack, hive smaller 
outside diameters than the coils lower down, so that 
greater distance is provided between these coils and other 
parts. The insulation. between high-tension and low- 
tension. windings consists of a number of pievs*oard 
evinders which divide the space into a number of large 
oil ducts, greatly assisting in the circulation of oil and 
increasing the dielectrie strength. The insulation between 
the two stacks of high-tension coils consists of a number 
of flat pressboard barriers with oi! ducts between. The 
insulation material used is especially treated to give high 
insulation resistance and low specifi capacity. The sup- 
ports for the high-tension coils consist of metal upon which 
the winding directly rests anl to which they are electrically 
connected. These metal supports aet as shields to the 
terminal coils, protecting them from anv discharge which 
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may be induced to ground. While there is a metal shield 
at both the top and bottom of each stack, the. windings 
are supported only at the bottom, where the metal shield 
rests upon heavy porcelain insulators attached to the iron 
framework of the transformer. The tanks are constructed 
of heavy wrought iron with riveted seams, and are pro- 
vided with substantial cast-iron feet. The cover is of cast 
iron. Both high-tension and low-tension leads are brought 
out through the transformer cover. The low-tension leads 
follow the usual construction of flexible leads passing 
through porcelain bushings. The high-tension leads are 
of the sectional filed type, whieh consists of rings of 
insulating material filled with a semi-viscous compound, 
To obtain sufficient creeping surface on the outside of the 
leads, collars are assembled between the annular sections. 
Tests for corona have been taken at night with the trans- 
former operated at normal voltage by ratio, both high- 
tension terminals being free. While the protective react- 
ances on the top of the high-tension leads showed consider- 
able corona, very little was noted elsewhere on the trans- 
former or leads. The approximate dimensions are as 
follows: floor space, 8 ft. by 13 ft.; height to top of 
cover, 1513 ft. ; total height, 28 ft. ; total weight, excluding 
oil, 28,250 |b. ; weight of 7,000 gallons of oil, 50,400 Ib. 


A 12 ft. Electric Limousine. 


The latest achievement in the shape of electrically pro- 
pelled vehicles is a five-seater Waverley limousine, with a 
wheel base of 8 ft. 8 in., a body site of 8 ft. 9 in., and a 
length of 12 ft. The car equipment is precisely similar to 
that of the Waverley rooster, which on a tour through 
four states made 1,40) in 124 hours, The mechanical 
features of the car include the Waverley multipolar motor, 
with its 260 per cent. overload capacity, feeding abundant 
power through a silent flexible gear to the transverse shaft 
of the high-efliciency shaft drive, which again transmits 
98:7 per cent. of the power received through herringbone 
gears to the full floating rear axle, all years, bearings and 
shafts being housed in dust-proof cases and running in a 
constant bath of oil. Battery and motor are completely 
under the control of the no-are controller, which provides 
for four speeds, either forward or backward, but cannot 
be started in either direction on any speed but the low. 
An option is allowed with this car on either side lever or 
Wheel steer with sector pinion. Internal expanding brakes 
with 12-inch drums and motor shaft contracting brake, 
operated hy convenient foot pedals, complete the safety 
controlling system. Full elliptic springs, with platform 
springs front and rear, support the evenly balanced weights 
of the body and mechanism, no share of which falls un- 
cushioned by springs on the axles or tyres. Thirty-four- 
inch wheels, with fast 3°5-inch front and four-inch rear 
tyres, form the regular equipment. Any approved battery 
is installed. The makers are the Waverley Electric Auto- 
switch Company, of [ndianopolis. 


Ghe Only Journal which deals 
with every phase of —— 
WIRELESS TELEGRAPHY 


MARCONICRAPH 


The Marconigraph deals in a popular 
manner with the latest developments of 
Wireless Telegraphy throughout the World. 


PROFUSELY ILLUSTRATED. 


Yearly Subscription, 3.- post free from 
MARCONI’S WIRELESS TELEGRAPH Co., Ltd., 
Watergate House, Adelphi, London, W.C. 
On Sale at all Railway Bookstal)s. 


MONTHLY 
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TO TAKE EFFECT FROM OCTOBER 16, 1911 


REDUGED PRICES OF 
BRIMSDOWN LAMPS 


100-135 VOLTS 


BRITISH PRICE 
O-P WATTS (SUBJECT) 
14-5 \ 

S :2/ 
285 6 
45-0 

ROUND BULB 3d. EXTRA 
200-260 VOLTS 

BRITISH 

O-P WATTS SUBJECT) 


Eo: 22r 


ROUND BULB 3d. EXTRA 


FOR FULLER PARTICULARS SEE CURRENT LIST 


Tue Brimspown Lamp Works, Limiten, 
sats. KINGSWAY HOUSE, LONDON, W.C. 


DEPT. = 
Telepheno: Gerrard 1728. Cede: A.B.O. 5th Editien. Telegrams: Bulbolite, London. STRENGTH 


ELEOTRIOAL EXHIBITION STAND NO. 100-115. TELEPHONE NO. OLYMPIA, 20. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


IIQ'UCEOI. 

Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Floet Street, London, E.C. 


APPOINTMENTS. 
COUNTY OF LONDON. 


. The London County Council invites applications for 
Inclusion in the panel of examiners in the undermentioned 
subjects in connection with the examinations for the award 
of certain scholarships, etc. :— 


Trade Scholarships for boys ((1) Handicraft in wood work. 


and pupil teacherships of |(2) Handicraft in metalwork. 
handicraft. 

(1) Mechanics, 

(2) Steam. 

Science and technology scho- /(3) Casting and = moulding. 

larships and exhibitions. (4) Pattern making. 

(5) Fitting. turning and 

machining. 


Applications should be made on theofficial form G 126, 
to be obtained, together with particulars of the appoint- 
ments from the Education Officer, London County Council, 
Education Offices (Room 165), Victoria-embankment, 
W.C., to whom they must be returned, together with copies 
of three testimonials of recent date, not later than October 
28, 1911. All communications must be endorsed G, and 
a stamped addressed foolscap envelope must be enclosed. 
Canvassing, either directly or indirectly, will be held to 


be a disqualification. 
LAURENCE GOMME, 
Clerk of the London County Council. 
Education Offices, 
Victoria-embankment, W.C. 
October 18, 1911. 


Contracts Open. 


HOME. 


ACCRINGTON.—The Council invite tenders for the following 
generating plant for their electricity works: (a) gas-raising and 
by-product recovery plant for supplying continuously gas engine 
plant of 1,000 b.h.p.; (b) gas engine of 1,000 b.h.p., and (c) 
e.h.t. generator of 750 kw. Particulars from Mr. H. Gray, 
Borough electrical engineer. October 28. 

EpMwoNTOoN.— The Ciuardians of the Edmonton Union invite 
tenders for the installation of eight telephones with equipment 
of line wires, and also for the overhauling of two casting 10- 
wire exchanges at Chase Farm Schools, Enfield. Particulars 
£l from Messrs. May & Hawes, Caxton House, Westminster. 
October 25. 

Lonpon.—The directors of the Great Western Railway are 
prepared to receive tenders for one year's supply (Group No. 1) 
and three years' supply (Group No. 2) of various stores comprised 
under 72 heads. See official notice in last week's issue. Par- 
ticulars relating to No. 1 group can be obtained at once from 
the office of the Stores Superintendent at Swindon, and of No, 
2 group on and after October 23. Tenders No. 1 Group, October 
16; No. 2 Group, November 7. 

NHEFFIELD.—The Corporation invite tenders for the supply 
of the following plant for their electricity department: (a) 
5,550 kw. steam turbine complete ; (b) condensing plant, pumps, 
pipework, etc. ; and (c) alternators and exciter. Particulars 
£2 2s., from Mr. S. E. Fedden, general manager and engineer. 
November 13. 


Tenders Accepted. 


BERMONDSEY.— Fifty electric street lamps; 16 in., for Borough 
Council, also frog irons : Messrs. S. Pontifex & Company, £48. 

BRADFORD.— Electric are lamp and other fittings for Tram- 
ways Committee's car depot: The Jandus Are Lamp and 
Electric Company, Ltd., £111. 

HaMMERSMITH.—A.c, and d.c. motors for the Borough 
Council : The Electric Construction Company, Ltd., £441. 

IstiNGTON.—Replacing plates on battery at Highgato-hill 
Infirmary for Board of Guardians: The Tudor Accumulator 
Company, £98. 


LowDoN.—Various work for the London County Council, 
repairs to 150 kw. transformer at Clapton sub-station: The 
British Westinghouse Electrical and Manufacturing Company, 
Ltd., £62; repairs to 150 kw. and 50 kw. transformers at 
Hammersmith sub-station: British Electric Transformer Com- 
pany, Ltd., £62 and £38; rewinding armature and lighting up 
arc plates of 1,500 kw. motor generator at Elephant and Castle 
sub-station : Messrs. Dick, Kerr and Company, Ltd. 

NOUTHWARK.-—440 yards :3 low tension triple concentric 
cable and 8-way feeder pillar for Borough Council : The British 
Insulated and Helsby Cable Company, Ltd., £232 and £40. 

Wiaan.—Two electrically driven centrifugal pumps with 
valve and regulating gear, for Council's Water Department : 
The Rees Roturbo Company, £261. 

WreExHAM.—Plant for Council's electricity department ; 
motor-driven booster: The Lancashire Dynamo Company, 
Ltd. £120; switchgears: Messrs. Whipp and Bourne, £84; 
automatic expansion gear: Messrs. Willans and Robinson, Ltd, 
£105; traction battery and maintenance of same for ten years : 
The Tudor Accumulator Company, Ltd., £475 and £30 to £42 
per annum. 


Openings for Trade. 


TEWKESBURY.—A new isolatioa hospital is to be erected 
for the Joint Hospital Board and extensive alterations are to 
be made at Tredington Hospital. Mr. J. Villar, architect, Essex- 
place, Cheltenham. 

GLascow.—New cinematograph theatre in Renfield-street 
for the Glasgow Picture House Company, Ltd. 

BLaAckPoor.—New church for the Congregational body, in 
Victoria-street, to cost £10,000. 

HaLESOWEN.—New church for the United Methodist body. 

SWANSEA.—A new church with schools attached is to be 
erected at Gendros for the Primitive Methodist body. 

LrEps.—New church and schools for the United Methodist 
body 

CLEVELAND.—New chapel for the Wesleyan body at Carlin 
How. 

NEwPORT (Mon.).-—Sanction is sought to a loan of £5,000 for 
this scheme for the hiring and hire purchase of motors and arc 
lamps, ete., and for wiring. 

NORTHFIELD.—New school (250 places) for Kings Norton and 
Northfield Education Committee. Messrs. Crouch, Butler & 
Savage, architects, Newhall-street, Birmingham. 

DanLüiNGTON.—Application is being made for sanction to 
a, loan of £3,220 for new plant at the Corporation's elec- 
tricity works. 

FarREHAM.—The Urban District Council contemplates an 
immediate expenditure of £950 on extensions to the electricity 
undertaking. 

RoTuERHAM.—The Corporation are expending £4,600 on 
carrying h.t. cables to Messrs. Howell & Company's works. 

AsuTON-UNDER-LvNE.— lt is proposed to instal electric light 
in the Workhouse. 

SWINDON.—Nanction is sought by the Council to expen- 
diture aggregating £5,600 for electricity extensions. 

Hastinas.—The Local Government Board has sanctioned loans 
amounting to £1,700 for extension of mains work on which 
ix to be put in hand forthwith. 

Croypon.—An expenditure of £10,000 is contemplated on 
extensions to the electricity undertaking. 

MertTuyr.—New girls’ school at Troedyrhiw for the County 
Borough of Merthyr Education Committee. 

L&E£Ds.—Two new elementary schools (600 and 400 places) 
for the Education Committee. 

EpiNBURGU.— New administration block at the Royal Scottish 
Museum for H.M. Oftice of Works, Storey’s-gate, Westminster, 


AvusTRIA-HuNaAnYv.— The official ** Reichsgesetzblatt " noti. 
fies that a concession has been granted to Leopold Eder, of 
Gries, for the construction and working of a narrow-gauge 
electric railway from the Erzherzog Heinrich Promenade at 
Gries to the Germania Pension. One year is allowed for the 
carrying out of the work. The “ Zentral-Anzeiger für das 
óffentliche Lieferuncswesen " (Vienna) announces that tle 
communal authorities of Szolyva (Hungary) have decided to 
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cirarge for the erection of a central electric generating station 
for the reeds of the district. The undertaking will be given out 
to contract. 

BERMUDA.— According to a recent report by the Canadian 
Trade Commissioner in Barbedos (Mr. E. H. S. Flood), it is 
proposed to establish in Bermuda, either by a local company 
or by the Government, an electric tramway, capable of carrying 
light freight as well as passengers. 

PERv.—" El Peruano ” (Lima) contains a notice, issued by 
the ** Dirección de Obras Públicas,” to the effect that the con- 
cession for the construction and working of an electric tramway 
in Arequipa has been transferred from the Crédito Urbano de 
Arequpia (now in liquidation) to the Compania Anónima de 
Tranvía Eléctrico de Arequipa. The latter is allowed four 
months in which to draw up plans for the execution of the work. 

SWITZERLAND.— The '* Feuille Fédérale Suisse " notifies that a 
concession hes been granted to a syndicate presided over by 
Monsieur Auguste Barras, of Bulle, for the construction and 
working of a narrow-gauge electrie railway from Fribourg to 
Bulle, proceeding by way of Pérolles, Marly, La Roche, Thusy 
and Riaz. Four years are allowed for the construction of the line. 
The cost of the undertaking is estimated at 6,500,000 francs 
(£260,000). 


Electrical Company Notes. 


MESSRS. DRAKE & GORHAM, LTD. 

Mr. B. M. Drake, M.I.E.E., presiding at the tenth annual 
meeting of Messrs. Drake and Gorham, Ltd., held at the com- 
pany's offices, 66, Victoria-street, Westminster, said he was 
pleased to say that there had been a considerable increase in 
the turnover in all sections of their business. There was still 
severe competition. however, and it was not always easy to get 
people to appreciate the fact that, if they accepted a lower 
tender, they did not necessarily get the same quality of material 
and workmanship. They had been told that they had & repu- 
tation for doing very good work, but that they were expensive. 
There was as much scope for variation in prices in electric 
lighting as in anything he knew,; but their policy to maintain 
at all costs their reputation for a high standard of excellence 
would remain unaltered ; for it was constantly brought home 
to them, after thirty years’ experience, that the best work is 
the cheapest in the end. 

Among those for whom work had been done during the year, 
or was being done, were the Duke of Richmond jand Gordon, 
the Duke of Westminster, the Marchioness of Sligo, the Marquess 
of Bristol, the Marchioness of Dufferin and Ava, Earl Spencer, 
the Earl of Nefton, Mary Countess of Lovelace, Lord Joicey, 
Lord Howard de Walden, Lord Colebrooke, Lord Bishop Neligan, 
General Sir Henry Rawlinson, Major-General Sir Henry Ewart, 
Sir William Marling, Sir Gilbert Greenall, Sir Hugo Fitzherbert, 
Sir William Cooper, Sir William Chance, Sir Andrew Noble, 
Sir W. J. Crossley, Sir Alexander Kleinwort, Sir William H. 
Lever, Baron William Von Schröder, Baron Bruno Schroder, 
the Hon. T. J. Wynn, Colonel Buckton, Colonel Kennard, 
Colonel Mitford. Major Warner, Captain R. B. Brassey, Captain 
Miles Barne, Captain Connop, Captain Noble, Captain Cuth- 
bert, Messrs. Albert Brassey, A. F. Basset, T. B. Bolitho, 
R. V. Berkeley, Rowland Burdon, J. F. L. Brunner, M.P., 
Dugald Clerk, F. Crompton, Norman C. Craig, M. Drummond, 
A. Doxet, (. Elliot, Robert Craig, E. H. Foster, J. Godman, 
J. Groves, E. Huth, W. A. R. Hoare, W. Hustler Hustler, 
C. E. Hoyland, Edward Joicey, F. H. T. Jervoise, S. Lane, 
A. E. Lawley, J. Tucker'Murray, R. Mills, J. Moseley, S. Nightin- 
gale, J. Blackett Ord, S. Platt, J. G. Peel, W. Robinson, S. A. T. 
Rowlatt, W. R. Sheldon, H. O. Serpell, J. Smalley, H. Tunstill, 
W. Whitley, C. W. Whitley, C. Walters, A. Webber, J. Walmsley, 
J. F. Whitwell, Abel Heywood and Sons, Mrs. Dunbar Dunbar, 
Mrs. J. Foster, Mrs. Partridge, the English Sewing Cotton 
Company, Lancashire and Yorkshire Bank, Dawn Spinning 
Company, Cape Spinning Company, Mona Mill, Ltd., Droylsden 
Co-operative Society. Refuge Assurance Company, Tootal, 
Broadhurst, Lee & Company, Ltd., Law Union and Rock 
Insurance Company, Westminster Cathedral. Gloucester 
Cathedral, British Legation, Athens, Institute of Electrica] 
Engineers, St. Andrew’s School, Eastbourne, and many others. 

There had been a considerable increase in the petrol gas 
department, the machines for which were manufactured at the 
company’s factory. A number of lighting installations had 
been carried out, and the gas had also proved a useful adjunct 
to electric lighting installations where coal gas had formerly 
heen used for cooking. The following had adopted their system 
this year:—The Marquess of Camden, Major G. C. Fowler, 
Captain J. H. Dutton, Dr. H. Smith, Rev. Archdeacon Crump, 
Rev. W. R. J. Boothby, Mrs. E. Marindin, Messrs. A. F. Basset, 
Albert Brassey, F. C. Blomfield, J. W. Bamforth, E. Huth, 
J. Hartnell, P. C. A. Slade, Beaton & Company, Crowley & 
Company. Montserrat Company, and others. It had been found 
necessary to take an additional warehouse and offices in Felix- 
street, from which address the wholesale business would be 
conducted in future. 

P The accounts and report were unanimously adopted and Mr, 
John Forbes was elected a director. 
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BRITISH ELECTRIC TRACTION. 


Mr. Emile Garcke, presiding at the extraordinary general 
meeting of the British Electrie Traction Company, Ltd., on 
Tuesday, in moving a resolution approving the reorganisation 
scheme, subject to such modification as might be made at the 
necessary further meeting, said the directors had given the whole 
position their most careful consideration ard were of opinion that 
the scheme formulated was the right solution, and they strongly 
advised the shareholders to accept it. Their organisation con- 


‘sisted of 57 companies, with an aggregate capital of over 


£12,000,000, and last year they showed an increase in net profits 
of over £100,000, and he hoped they would do still better this 
year. Referring to the circular which had been issued from the 
offices of the Municipal Trust, he said that in paragraph 2 of 
that circular an interpretation had been put upon his words 
which he did not intend to convey. What he wished to say was 
that the question of what proportion of the annual profits should 
be set aside for reserves could be better discussed after this 
scheme had been adopted. and not, as suggested in the circular, 
that the question of depreciation could be better dealt with after 
the scheme had been carried. The board had been definitely 
advised by leading counsel that a loss on capital account was not 
necessarily & loss which had to be made good out of revenue. 
There was no loss on the revenue account of this company and 
there was no legal or practical reason why all division of profits 
should be stopped because the assets had depreciated in value. 
With regard to the amendment proposing the appointment of a 
committee, he said that from a purely personal, or selfish, point 
of view, the directors would weleome a committee of inquiry. 
But their first consideration must be the interests of the share- 
holders, and from that point of view they felt bound to advise 
the shareholders that the appointment of a committee of inquiry 
would do the company a great deal of harm, because of the time 
it would take up, and because of the dislocation it would cause 
to the business, and because of the injury it would do to the credit 
of the company. The proxies which had been lodged indicated 
that the directors enjoyed the full confidence of the shareholders. 
Sir Chas. Rivers Wilson having seconded the resolution, a general 
discussion ensued, in the course of which Mr. Lea Smith said that 
it seemed to him that the erux of the position was that they were 
carrying people at too low a rate. Sir Robert Hampson represent- 
ing the interests of the Anglo-American Debenture Corporation 
welcomed the offer of the board to discuss matters with them. 
Mr. J. B. Braithwaite supported the scheme both as a preference 
and ordinary shareholder. Mr. Fells thought that the scheme did 
the barest justice to the preference shareholders and that it erred 
in favour of the ordinary shares. The resolution was carried by 
an overwhelming majority, and the separate class meetings of 
shareholders were adjourned till November 3. 


MARCONTS WIRELESS. 


At . meeting of Marconi's Wireless Telegraph Company, on 
Wednesday next, a proposal to increase the capital by the 
creation of 250,000 new ordinary shares of £1 each will be 
considered. The directors state that a considerable develop- 
ment is taking place in all parts of the world in the use of wireless 
telegraphy, and they desire to be able to cope with the business 
in hand and to be able to take full advantage of pending nego- 
tiations of an important nature. It is announced that the 
company has secured the control of the Russian Company of 
Wireless Telegraphy and Telephony of 5t. Petersburg, of which 
Mr. Adrian Simpson, of the Marconi Company. of London, has 
been appointed managing director. 


LEGAL INTELLIGENCE. 


Automatie Telephones. 


In the Chancery Division application was made on behalf 
of the Automatic Electric Company, Ltd., for prolongation of 
time to amend particulars. The respondents were the Western 
Electric Company, Ltd., Measrs. Siemens Brothers & Company 
Ltd., and the Abd»le Electric Company. Ltd. Mcr. Terrell said 
this was & petition to extend the time in the matter of a patent 
granted to one Thompson in 1908. The patent was in respect of 
automatic telephones, and his Lordship had fixed a day for 
hearing—November 20. Since that time there had been a 
motion before the Vacation Court asking for further time to 
deliver particulars, which it had been arranged should be 
done on a certain day. The Judge then extended the time. and 
counsel now moved to further extend the time and for leave 
to amend the petition. The respondents said that certain 
particulars had not been supplied to them. This was because they 
were not. in the petitioners’ posssession at the time they made 
their affidavit. They were now in their possession and. open to 
the respondents. The petitioners were the owners of a vast. 
number of patents, and the petition in question only related 
to the “ calling " device. The whole of their undertaking referred 
to twenty or thirty times more than that in question. What 
the petitioners were seeking todo was to give further and better 
particulars, both as: to-their title'and their dealings with foreign 
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RETAIN THEIR EFFICIENCY UNDER 


SEVERE 


WORKING 


CONDITIONS, 


Have a Talk with us about your Insulation Troubles at the Electrical 


Exhibition, 
WE THINK WE 


Olympia, (Stand No. 142.) 


CAN HELP YOU. 


A SPECIAL EXHIBITION SAMPLE 
OFFER IS BEING MADE.  :: 


DOWSING'S 


PATENT 


Luminous Electric Radiators, 
CONVECTORS and RADIO-CONVECTORS 


(DOWSING-HUNTLEY SYSTEM). 


FIERCE 
RED HEAT. 


LIBERAL 
TERMS 

TO THE 
TRADE. 


BASTIAN'S PATENT 


Type .408n 


dad 

WYwite for Gpeoial Leaflet of abowe. 
List A—Electric Heating. 

List B—Electric Cooking and Heating. 


List C—Electric Sun Baths, 
List D—Medical Electrical Apparatus. 


To NewShowrooms: 105, Gt. Portland St., W. 


Also Lists | 


BLAKE & INSULATING STAPLES 


MOSSES & MITCHELL, 
Chiswell hiswell Works, | 122-124, GOLDEN +, GOLDEN LANE, E- E.C. 


VULCAN E 


SPECIALISTS 
TURNED & MOULDED GOODS. 


F.CARSON t» EVANS. 
3^Fenchurch Buildings 
LONDON, E.C. 


MAJOR & CO., LIMITED, 
SCULCOATES, HULL. 


FARADAY HOUSE. 


ESTABLISHED 1889. 
(Proprietore: Tho Syndicato of Elootrical Engineers, Ltd.) 


CLAIMS OF 
MANUFACTURERS. 


Faraday House undertakes 


COAL TESTS. 


Tests of every kind of Electrical Machinery, Apparatus 
and Material. 


THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION. 


62-70, Southampton Row, London, W.C. 
FARADAY HOUSE. 


patents. It was quite a month before thc petition could be 
heard, and their duty was to make a full disclosure. 

Mr. Astbury, for the Western Electric Company, said his 
clients’ view was that this was not a bona fide petition. Their 
position was that a great deal had not been disclosed in the 
petition. They had disclosed nothing at all about the large 
profits they had made in connection with the working of the 
foreign patente. Now they had made amendments, but they had 


Manufacturers : — 


| not. proved their good faith in not having disclosed the facts 


before. 


Mr. Justice Parker granted the time asked for the amendment 
of the petition, subject to the respondents’ objection that the 
petition was so framed as to lead to the amerdments in question 
The day fixed for the hearing must remain. 


Application for an Inspector. 


At Clerkenwell Police Court Mr. Bros resumed the hearing 
of the application of a ratepayer, who objected to the type of 
fuse insisted on by the St. Pancras Borough Council, for the 
appointment of an inspector under the local Electric Lighting 
Act. 

On behalf of the St. Pancras Council it was submitted that 
the application was not in proper form, as applicant was applying 
on behalf of a limited company without a resolution of the 
company. A second point was that the Act provided that the 
Court should appoiat from time to time a qualified inspector, 
but not to appoint a man permanently. By that, counsel 


contended, was meant that an inspector would be appointed 
for a special case only ; and, further, he submitted that all the 
Court had power to appoint, if it did appoint anybody, was an 
inspector for lines and works, which were not, however, the 
subject of complaint, and he (counsel) contended that no case 
for the appointment had been made. 

The Magistrate: My position is that I have power to appoint 
a competent person to inspect lines and wor but ] cannot 
e ppoint a person to go beyond that. However, I «hall adjourn the 
matter for a fortnight, and will then hear any further point the 
mei or counsel brings forward. 


The Johannesburg Contract Case. 


In the Court of Session, Edinburgh, on Tuesday, Lord Orme- 
dale, giving judgment in the action brought by ‘the Municipal 
Council of Johannesburg, Tranavaal, against Messrs. D. Stewart 
& Company (1902) Ltd., Glasgow, and Mr. William Beardmore, 
shipbuilder and steel manufacturer, and others for sums amount- 
ing to over £400,000 in respect of the defenders Stewart & Com. 
pany having abandoned and failed to implement contract. 

Continued on page 491. 


PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


s Witton ” Fool-proof Panel. 


We illustrate herewith a new system of controlling a 
three-phase high-tension motor or feeder which has just 
been placed on the market by the General Electric Com- 
pany, Ltd., Queen Victoria-street, E.C. 

The cubicle shown is arranged in a manner suitable for 
fixing to the wall and contains three single-pole isolating 
links, one three-pole automatic switch, the necessary 
current and potential transformers for operating the trip 
coils or oil switch, etc., and an ammeter or wattmeter. 
The latter, of course, would be fitted on the front of the 
cubicle above the oil switch operating handle. The special 
feature about this cubicle is that the arrangement. of inter- 
locking the various pieces of apt with the door 
renders it absolutely fool-proof, the isolating links being 


interlocked with the doors of the cubicle in such a way 
that the action of opening the door also opens the links. 
The door is further interlocked with the oil switch so that 
it cannot be opened until the switch is in the “ off " posi- 
tion. Also, the oil switch cannot be closed until the door 
of the cubicle is closed. It will thus be seen that it is 
impossible to either make or break the circuit by means of 
the isolating links. Careful attention has also been paid 
to efficiently isolating the “line” sides of the isolating 
links by means of insulating barriers, so that it is impossible 
to touch any live parts when the door of the cubicle is 
open, consequently ene and cleaning of the various 
apparatus can be done in absolute safety. 


Benjamin Fittings in Canada. 


The “ Canadian Electrical News " announces that ‘ the 
Canadian National Exhibition, which is held at Toronto, 
and the largest and most important of its kind in the 
dominion, has recently installed a new installation and for 
the purposes of lighting its buildings, 1,795 20-in. Benjamin 
reflector fittings were used. These units have been run in 
series of six so that low voltage Tungsten lamps may be 
used, giving the benefit of strong and durable filament. 
The fittings consist of deeply hooded one-piece enamel 
steel reflectors and a special designed lamp holder. 
Reflectors are made in both distributing and concentrating 
types and are for lamps from 25 watts to 500 watt sizes. 
The fittings are constructed with a separate fitting above 
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the reflector so that they could be taken down after the 
exhibition is over and stored away until next year. Each 
reflector is designed for use with a definite range of lamps, 
and with particular regard for the correct relation of lamp 
filament and reflecting surface. The stage setting in front 
of the grand stand for the spectacle of the Coronation was 
illuminated by the means of these reflectors hung at a 


BP 


slight angle with the horizontal, so as to throw the light 
directly on the performers, and the illumination results 
are described as being most satisfactory." ^ Details of 
these fittings may be obtained in London from the Ben- 
jamin Electric, Ltd., 117, Victoria-street, Westminster. 


The New Mazda Showeard. 


We illustrate herewith a very striking new design of 
poster and showcard which has just been issued by the 
British Thomson-Houston Company, Ltd., 83, Cannon- 
street, London, E.C. 

This extremely effective design should give a fresh 
impetus to the strong and growing demand for the Mazda 
lamp. This lamp's special feature, its great mechanical 
strength, due to the employment of drawn wire in place 
of the usual pressed composition tungsten filament, is 
graphically demonstrated by the centre illustration, where 
brawny arm with clenched hand is seen striking a Mazda 
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lamp. The force of the blow sets the lamp swinging in mid- 
air—with the filament still intact. Other attractive features 
of the new showcard are the three well displayed catch- 
words: “ The Sun's Only Rival," “ Better Light—Lighter 
Bills—saves 7595," and “ British Made by British Labour." 
The black and white reproduction herewith gives, however, 
a very poor idea of the brilliant colouring—the circle in 
the centre of the showcard is a vivid red and compels 
attention. 


“C. & P.” Cinematograph Sets. 


The accompanying illustration shows one of the com- 
bined cinematograph sets specially manufactured b 
Messrs. Carney. & Pearn, dtdẹNutsford Vale Works, 
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Longsight, Manchester, for use with cinematograph and 
other hand-feed arc lamps, and also for dimming, etc. 

The special advantages claimed for these “C. & P." 
sets are that they reduce current in mains, effect great 
reduction in cost of wiring, and considerable saving in 
running costs, are rated for continuous running, they 
steadv the arc, are simple to adjust, noiseless at all times, 
highly efficient, and mechanically sound. 


The set illustrated consists of a regulating choking coil 
with a suitable step down transformer permanently con- 
nected up and enclosed in a substantial protected ventilated 


cast-iron box. The use of the transformer at the lamp 
renders possible a very great reduction in the size of the 
cable for the wiring; thus, using one of our sets on a 
200 volt circuit, the wiring would only require to be capable 
of carrying one quarter of the lamp current, or on a 400 
volt supply, one eighth of the lamp current. Compared 
with the use of series resistances, the saving in running 
costs 18 In the same proportion as the saving in the wiring. 
The Pope Electric Lamps. 

Messrs. Pope's Electric Lamps Company, Ltd., of Wil- 
lesden, have received the following letter from a customer : 
“ Your metal filament lamps have given great satisfaction 
and their great strength is proved by the way they stood 
in a fire in this city. When the joists burnt, the roof and 
the contents of three floors crashed ‘down on to the first 
floor—on the ground floor were a number of Pope m/f 
lamps hanging from the ceiling and they stood the tremen- 
dous jar so well (and they were cold) that none were in 
any way damaged. As a result I am now installing your 
lamps (the order is enclosed) in theatre battens and foot- 
lights—my customer remarking that if they could stand 
that fire they wo.ild stand any rough theatre treatment." 
The ‘ Magic ” Maids. 

_ On Saturday afternoon visitors to the Electrical Exhibi- 
tion at Olympia were considerably surprised to observe 
on the promenade in front of the main entrance half-a- 
dozen trim housemaids each perambulating a “ Magic ” 
Suction Cleaner. — Theirffcollars, cuffs and aprons bore 


witness to the fact that they were ‘‘ Magic " maids, and 
that the article they advertised was calculated even to 
remove the dust of the street as well as from carpets, 
curtains, rugs and cornices, as though by magic. We con- 
yratulate Messrs. Magic Appliances, Ltd., upon their enter- 
prise in thus attracting attention to their stand. 


The Electric Clock System. 

A healthy sign of the increasing demand both at home 
and abroad for a really reliable electric clock system, is 
shown by the rapid extension of the silent Electric Clock 


Company’s business, at 192, Goswell-road, E.C. This firm, 
for the second time within twelve months, have again had 
to enlarge their premises, and have just fitted up additional 
office accommodation and a new large showroom, where 
they will welcome visitors who wish to see for themselves, 
before purchasing or recommending others to purchase, 
every detail of the well-known “ G. B. Bowell” Silent 
Electric Clocks. 


LEGAL INTELLIGENCE, 
Continued from page 489. 


entered into by them with the pursuers for the installation of 
gas-producing plant for the city of Johannesburg for tramway, 
lighting and power purposes, decreed against Messrs. D. Stewart 
& Company (1902) Ltd., and Mr. William Beardmore jointly 
and severally for payment to the pursuers of £115,134 6s. 6d., 
with interest at the rate of 4%, per annum from July 1, 1909, 
until payment, reserving to William Beardmore such right 
of relief against defenders D. Stewart & Company, Ltd., as 
may be competent to him. He also decreed against Messrs. 
Stewart & Company for payment to the pursuers of £27,964 
3s. Id., with interest at the rate of 4" per annum from July 1, 
1909, till payment ; second, the sum of £127,907 8s. 6d. ; and 
third, the sum of £69,175, with interest on the sums of £127,907 
8s. 6d. and £69,175 at the rate of 5°% per annum till payment. 
His Lordship said that the question he had to decide was whether 
the contractors repudiated their contract, and he held that 
they did. The plant and machinery were not in a condition to 
allow the stipulated tests to be carried out, and on the back of 
that admission they drew off the contracts and ceased working. 
He had no doubt the pursuers were entitled to treat the con- 
tracts as at an end, and this he thought was what they did 
substantially as from the date of the contractors’ abandonment 
or repudiation. 


Overhead Wires. 


At Lambeth Police Court, Mr. Hopkins, sitting as arbitrator 
under the Telegraph Act, 1878, delivering a considered judg- 
ment on the difference which has arisen between the Postmaster- 
General and the Southwark Borough Council on the refusal of 
the Council to consent to the erection of overhead telegraph 
wires in certain streets in the borough, said the argument that 
three fire-alarm posts in an obscure corner of Southwark should 
not be electrically connected to an adjacent fire station, except 
at a cost of £340, was a position which could not be successfully 
maintained. He had walked over the streets and had been 
quite unable to discover any reason for apprehending danger, 
disfigurement, or inconvenience. His award was that the Post 
Office be at liberty to carry the necessary overhead wires in 
accordance with their plans. 


| NEW COMPANIES. 


PH vnix TELEPHONE AND  ELkcTRIC Wonks.— £50,000 
(49,000 £1 six per cent. Preference and 11,800 Ordinary “ A ” 
and 6,200 ordinary “ B" 1s). Manufacturers of electrical, 
mechanical, scientific, and telephonic apparatus and appliances, 
etc. The signatories are : E. J. Reid, Wharf-road, N. ; H. Oppen- 
heimer, Chatsworth-road, Brondesbury, N.W.; S. Fordsham, 
Finsbury-pavement, E.C.; Mrs. O. Epskin, Milverton-road, 
Brondesbury-park, N.W.; Mrs. H. Stoog, Pierremount-avenue, 
Broadstairs; R. Taylor, Lombard-street, E.C. Private com- 
pany. 

INDUSTRIAL PLANT CoMPANY.— £40,000 in £l shares, to 
carry on the business of manufacturers of machinery, apparatus, 
appliances, cables, and all kinds of plant for use in connection 
with the generation and supply of electricity, ete. The sub- 
ecribers are: J. E. Pigdon, Milburn House, Newcastle; W. B. 
Glasson, Milburn House, Newcastle ; B. FitzGerald, 39, Windsor- 
terrace, Gosforth; D. Aitchison, 112, Brighton-grove, New- 
castle; T. W. Ward, 74, Tavistock-road, West Jesmond, New- 
castle; H. E. Nelson, 1, Maritime-terrace, Sunderland; and 
H. W. J. Vertigan, 32, Honister-avenue, Newcastle. 


DIVIDENDS, ETC. 


The directors of the Hove Electric Lighting Company, Ltd., 
have declared an interim dividend on the Ordinary shares of 
the company at the rate of 89, per annum for the six months 
ended June 30 last. "The dividend is payable on October 16 


next. 


THe A. E.G.— The balance-sheet of the Allgemeine Electricitats 
(Gesellschaft, of Berlin, for the year 1910 11 shows a net profit 
of 22.140,729 marks, being an increase of 3,715,504 marks, as 
compared with 18,425,225 marks last year. It was resolved to 
propose a dividend again of 14°, on 100,000,000 marks of old 
shares and 7% on 30,000,000 marks of new shares, making a 
total of 16,100,000 marks, against a dividend of 14,000,000 marks 
last year. Apart from the-ordinary writings off, 2,373,553 marks 
will be used-for.the incréase ofthe reseryes. 


THE ELECTRICAL ENGINEER, OCTOBER 20, 


IQII. 


er a a — M  — —— E e a — M MH ÓÀ— M M —— MÀ H— M M M MM M — 


Weekly Digest of Electrical Patents. 


Specially compiled for the “Electrical Engineer." 


Control System for Alternating Current Electric Motors. 


8783.—|011. L. V. Lewis, 173, Goerdon-street, Swissvale 
Station, Pittsburg, Pennsylvania. The field and armature 
windings of this system are connected to a source of alter- 
nating current through a transformer. The direction of 
rotation of the motor is reversed by reversing the phase 
of the current in the primary winding of the transformer. 


Electricity Meters. 


10080.2—-1911. CHAMBERLAIN & Hookuam Lro., Solar Works; 
Birmingham. This improved mercury meter for ure in 
tramcars is designed to operate accurately with current in 
either direction. The counting train is driven by a crank 
and a ratchet with a fixed pawl and a moving pawl. 


Electric Shutter Indicators. 


10545.—-1911. J. ZICKEL, 72, Yorkstrasse, Berlin. The shutters 
which are arranged to swing at right angles to the plane 
of the indicator face are returned to their non-indicating 
position by means of a positively operated central common 
cone. 


Semi-Automatic Telephone Exchange. 


12117.—1911. Siemens & Harske, A.G., Berlin. After the 
subscriber’s lines have been connected with a disengaged 
first group selector, an automatic service selector in con- 
nection with the groun selector connects the subscriber's 
lines to the position of a disengaged operator: or. if all 
the operators are engaged, to a call indicator at an auxiliary 
position. l 


Regulators for Electric Circults. 


14432.—1911. SIEMENS NCHUCKERTWERKE, G.m.b.H., Berlin. 
A relay is provided with a damped step-back device for use 
in autometic regulators. The step-back device is inter- 
mediate between the relay and the regulating member. 
The mechanical trangmission between the step-back device 
and the regulating member may be varied. 


Interrupters for Electric Ignition Machines. 


1632.—1911. R. Boscu, Hoppenlaustrasse 11, Stuttgart. The 
interrupter lever is attached to a stationary casing and all 
parts are so arranged that the interrupter can be mounted 
on either side of a plane through the axis of the armature 
shaft and the point of contact of the cam disc and the 
interrupter lever. 


Electric Flame Light Fuse and Switch Boxes. 


9037.—1911. W. Creswick, New Sharlston Collieries Company, 
Normanton, Yorks. The switch box is provided with a 
bolt which is operatively connected to the switch slides 
over the lid of the fuse compartment and serves to hold 
the lid closed when the switch is closed. The lid is so ar- 
ranged that it prevents the bolt from being replaced to 
close the switch except when the fuse compartment is 
closed. 


Electric Motor Controllers. 


9606.—1911. Stemexs Bros. Dynamo Works, Lro., West- 
minster. A coupling comprising two members, one of which 
has a slot and the other a projection to engage the slot 1s 
fitted between two portions of the drum shaft and serves 
to remove the drum without disturbing the top or the 
operating gear. 


Arc Lamps for Alternating Current. 


10290.—1911. Kortina & MATHIESEN, A.G., Leutzseh. This 
is a combination of a compensating resistance for the lamp 
and a transformer excited by a pressure drop across the 
compensating resistance and supplying transformed pres- 
sure to the exciting circuit of a magnetic switching device. 


Electrical Relays. 


12295.— 1911. Siemens & Haske, A.G.. Perlin. This voke 
body whieh is common to the magnets of several electric 
relays assembled side by side, has a knife edge attachment 
for conveniently supporting the armatures of the electro- 
magnets in a firm manner. 


Are Lamps. 


14685.—1911. SIEMENS SCHUCKERTWERKE, G.m.b.IHl., Berlin. 
In this are lamp which has a number of electrodes con- 
nected in parallel to each pole, arrangements are made 
whereby such compartment of the economiser, in which 
each separate arc point is situated, is provided with outlets 
at its lower edge through which the fumes will pass without 
entering any of the other compartments. The central carbon 
rod is rigidly connected to the carrier plate, but the outer 
rods are movably attached to the plate. 


Terminals for Ignition Plugs, Etc. 


12984..—1911. W. H. MOORE, AND A. SuaupLow & COMPANY, 
Ealing Works, Atterclitfe. Sheffield. This. terminal is 
formed from a single piece of metallic tube of circular 
section, which is flattened at the end and provided with a 
hole or notch for the reception of a binding screw to connect 
the terminal to the magneto or sparking plug. 


Controllers for Use with Eiectric Motors. 

14867. —1911. ELECTRIC & ORDNANCE ACCESSORIES COMPANY, 
LTD.. Aston, Birmingham. This controller for motors for 
driving machines has its shunt regulator fitted within a 
separate chamber formed by the hollow base of a pillar 
casin of the controller and separated from the main chamber 
containing the controller barrel by a horizontal partition 
through which the lower end of the main shaft extends. 
This projecting end has a crank arm connected to the 
operating lever of the shunt regulator. Tne lever moves 
idly without inserting any resistance during the first part 
of the movement of the barrel until the starti ag resistances 
are cut out. 


Control of Electrically Operated Lifts. 


15033.-—1911. H.C. WarkEn AND R. Waycoop & Company, 
Lr». London, S.E. The rheostat switch is advanced 
mechanically by the movement of the lift car in either direc- 
tion. An electrical release disengages and sustains the 
switch arm at the end of its stroke against the action of 
its weight or other force which tends to return the arm to 
its initial position when the current is switched off. 


Magnetic Separator. 

21045.—1910. G. T. Merk, 22, Sturridue-street, Parson's 
Green. This separator for removing pieces of metal from 
a conveyer containing crushed clinker or other materials 
containing pieces of metal, comprises two electromagnets 
which reciprocate over the conveyor, the current to which 
is cut off alternately as they pass over hoppers at the sides 
of the conveyor so as to discharge the metal from the 
magneis to the hoppers. 


Contact Clips for Electric Wires, Etc. 

21408. —1910. D. NrELD, 81. Burgoyne-road Harringay. The 
clip consists of a cylindrical hook-shaped member which 
passes over and bears upon the electric wire. A bridge 
piece extends across the hooked-shaped member. Two 
arms extend at right angles from the arms of the bridge 
piece and are disposed in alignment with the first named 
member. A lock draws the members in opposite directions 
to grip the wires without straining them. 


Electric Cooking Stove. 

21468.—1910. ELECTRIC & ORDNANCE ACCESSORIES COMPANY, 
LTD., Aston. The heating elements are arranged upon the 
opposite sides of the oven in order to ensure uniform dis- 
tribution of the heat. The heating elements are shielded 
by covers fitted with ledges for supporting the oven shelves. 


Electrically Operated Point Shifting Mechanism. 


24524.—1910. E. Pracawr, Pistoza. Italy. This point shifting 
apparatus which is operated from the train or car is con- 
trolled by a distributor in an overhead box in such à way 
that the driver or conductor of the car has only to close 
the usual running switch to cause the point shifting 
mechanism to move from left to right accordiag to require- 
ments. 


Packing Storage Battery Plates. 

25516.——1910. B. M. Daake. Lumford Mills. Bakewell. The 
plates are placed in cases immediately after removal from 
the sulphuric acid in the charging bath. After the lid is 
closed the air is extracted from the case which is then her- 
metically sealed. This treatment prevents the plates from 
deterioration during storage. 

Lamp Holders for Incandescent Lamps. 

26239 1910. J. Barnes. 237. Broad-street, Birmingham. In 
order to neutralise the effect on the lamp filaments of vibra- 
tion or blows on the lamp a coiled spring is located between 
the lamp holder and the top cord grip part. The spring 
absorbs shocks and prevents their transmission to the 
filaments, 

Revolving Electrical Furnaces. 

20715..—1910. O. SEnPEK, 12, rue Roquepine, Paris. The 
resistance body is formed in three parts, the central part 
forms the resistance proper while the outer parts serve for 
the leading of the current. The central part is formed of 
blocks agglomerated together to form a heterogeneous bar. 
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"| HE justice of Mr. Rodgers’ recent criticism of municipal 
tramway administration is very forcibly brought 
home by the accounts for the current year of the East 
Ham undertaking, which will be found summarised else- 
where in our Traction Notes. The year ended with a 
deficit of £4,647, as compared with a surplus last year of 
£1,167. Quite £4,000 of this deficit was accounted for under 
the head of reconstruction alone, the whole of which had 
to be charged against revenue, for the simple but sufficient 
reason that in their anxiety to benefit the ratepayers at 
the expense of the tramway undertaking, the East Ham 
Council wholly ignored the necessity of creating a reserve 
fund for repairs and renewals. Though the total revenue 
reached the satisfactory figure of £55,285, as compared 
with £53,287 in the previous year, the operating costs, 
including maintenance and renewals and the reconstruc- 
tion of the permanent way, which in ordinary circum- 
stances should have come out of a reserve fund created for 
this especial purpose, absorbed 86 per cent. of the total 
revenue. Power costs were £10,483, or 1:87d. per car mile, 
traffic costs £16,094, or 2-86d. per car mile, and manage- 
ment expenses, establishment charges, ete., £5,663, or 
1.00d. per car mile. To these totals there falls to be added 
under ‘“‘ maintenance and renewals, permanent way, 
electrical equipment of lines, cars, sheds and general,” the 
large sum of £15,377, or 2:75d. per car mile. In the previous 
year the total under this head was £10,520, or 1:94d. per 
car mile. The number of passengers carried was 17,668,911, 
as compared with 16,059,912, and the revenue per car 
mile was 9:84d., as against 9°81ld., vet the final result is 
a heavy deficit instead of a respectable surplus. 


Te. dissolution of the City Polytechnic in 1907, rendered 
a new scheme for the management of the Northamp- 
ton Polytechnic Institute necessary, and this scheme has 
now been sealed by the Charity Commission. The principal 
matter of public interest arising out of it is that it gives 
the Governors power to appoint a President of the Poly- 
technic, and we now learn from Dr. R. Mullineux 
Walmsley, the Principal, that in aftordance with these 
powers, H.R.H. the Duke of Connaught, K.G., has been 
offered and has graciously accepted the new office. 
OLONEL MAUDE’S scheme for the utilisation of the 
tidal rise and fall in the generation of electric energy 
does not appear to have excited any large amount of 
enthusiasm among electrical engineers, and one, at any 
rate, of undoubted eminence, has dismissed it as un- 
practicable. This is Mr. James Swinburne, who as a former 
president of the Institution of Electrical Engineers and 
speaks with undoubted authority. Mr. Swinburne expresses 
the view that it is quite possible to get constant power 
from one single place by a suitable arrangement, and no 
connection across country from one place to another is 
needed, for if one attempts to conjoin distant tides the cost 
will almost certainly be greater than the cost of a plant 
which could secure a constant play of water from a single 
tide. Under the scheme of conjunction one would need, 
say, four mains—two in each of the two different sites 
where one was applving the tidal action—two stations, 
and one connecting cable. But if the arrangement of 
constancy be got from one place, it would need, say, two 
mains and two larger ponds, all of which would work a 
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single station. "Therefore, prohibitive as this cost would 
be for practical work, it would be less than the cost of the 
connected reservoirs. The cost of connection would be 
especially large because neither of the pair of mains would 
be in use more than half of the time of production. 
“ Technically,” says Mr. Swinburne, “ one could arrange 
reservoirs so that tidal action might be constantly trans- 
formed into electricity from one place. But a technical 
difficulty which there is no devised means to circumvent 
is that the generating turbines would have to work at 
constant speed on a ‘head’ of water varying from the 
maximum down to nothing at all, and when one examines 
the possibility of moving blades, etc., in the turbines so 
as to produce this effect, one is immediately driven back 
on the impracticability of any tidal-power scheme. Again, 
granted that the required kind of turbines could be invented, 
they would have to be extremely large, for this reason— 
namely, that the available * head’ of water would be only 
one-third of the difference between high and low tide at 
neap tide, if the plant. were calculated to run half the time." 
So he comes to the final conclusion that the tides are really 
a very poor source of power and he sees no future whatever 
before tidal power schemes. 


UT if Colonel Maude has not found a new source of 
energy, we may derive consolation from Sir Hiram 
Maxim. He has found an inventor who has discovered the 
Secret of Perpetual Motion. We forget exactly how many 
inventors make this discovery in the course of a year, but 
the ELECTRICAL ENGINEER has already had four such 
momentous finds submitted to its critical analysis during 
the past few months. All the writers were supremely confi- 
dent that they had hit upon the great secret, but none has 
survived examination. Sir Hiram’s inventor is equally 
confident, and he seems to have communicated some of 
his confidence to Sir Hiram himself. This is possibly 
because the inventor, Mr. Stanley Hitchcock, is one of his 
old pupils. “ I asked Mr. Hitchcock," says Sir Hiram, “ if 
he was dead sure that the machine had actually run and 
generated power, and he assured me over and over again 
that it had. I asked him if he was not deceiving himself, 
and he said, ‘Certainly not.’ I said, ‘Come now, Stanley, 
tell me the exact truth. This whole thing seems to be 
absolutely impossible. Tell me again, are you really dead 
sure that it did actually work ? Did it really go by itself 
and develop power?’ He then said: ‘Sir Hiram, it did 
work of itself and develop power, and what I am telling 
you is as true as the Gospel.’ He was very sincere," adds 
Sir Hiram, “and I am fully convinced that the last part 
of his statement can be implicitly relied upon." But he 
would not show even his old mentor the machine itself. 
He could not show it, he said, until he had filed his applica- 
tion and had got it accepted. The Patent Office, on account 
of its lamented stupidity, refused to accept his specification 
because of its title, “ Perpetual Motion.” However, he 
changed the title to “ Self-Acting Motor," and he thought 
there would be no further trouble. He told Sir Hiram 
there was no doubt about his machine because on one 
occasion he started up the motor, locked it safely in a 
room in his house at Upper Norwood, and went away to 
the seaside for some weeks. Eventually the neighbours 
complained of the dreadful noise that the motor was making 
day and night. When he returned; home the motor had 
stopped; the, bearings. wete; all (worn out. 
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WE have pleasure in announcing, on official authority, 

that Marconi’s Wireless Telegraph Company, Ltd., 
and the Lodge Muirhead Syndicate, Ltd., have arrived at 
an amicable settlement of their differences and that the 
proposed litigation has been abandoned. The Marconi 
Company will take over all the Lodge-Muirhead patents, 
and Sir Oliver Lodge will in future be associated with the 
Marconi Company as one of its scientific advisers. There 


is still, however, further litigation in prospect, for hard upon. 


the heels of the announcement that Messrs. Siemens 
Brothers & Company, Ltd., as holders of the British rights 
in the Telefunken system, intend to institute proceedings 
against the Marconi Company for infringing the Telefunken 
patents, comes the report that the Marconi Company has 
issued a writ against Messrs. Siemens Bros. for infringing 
the Marconi rights. On this subject a letter from Messrs. 
Siemens Bros, will be found in our correspondence columns. 
Pee on the experiments of the North British 
Railway, whose locomotive engineer, it will be 
remembered, designed last year an electric locomotive, 
with a steam turbine driving a dynamo, which in turn 
supplied electrical energy to electric motors driving the 
locomotive, it is announced by the “ Yorkshire Observer,” 
that a leading British railway company has given instruc- 
tions for the preparation of designs for a 500 h.p. loco- 
motive of a similar character, but ı using a Diesel oil engine 
instead of a steam engine. It is stated that the results 
with the North British type of electric locomotive have 
not come up to expectations in the matter of economical 
working, due to certain causes regarded as more or less 
hkely when the experiment was embarked upon. The use 
of the Diesel engine is claimed to remove these and at the 
same time reduce the size and weight of the locomotive, 
factors of considerable importance in relation to the effect 
of such a type of engine upon the existing permanent way, 
and also in the facility for negotiating sharp curves at 
commercial speeds. If it can be demonstrated that the 
application of the internal combustion engine for main 
line working is possible, a marked step in advance will have 
been made, as this method would not require any alteration 
of existing tracks, telephonic or telegraphic local circuits, 
and would entail considerable decrease 1n fuel and haulage 
costs. It is understood that the British railway company 
mentioned is the London and North Western and that the 
Gireat Central is also associated with the experiments. 


LECTRICITY has sustained another blow in Chicago. 
The Commissioner of Public Works in that smoky 
city declares that stray currents are eating up skyscrapers, 
water-pipes and the city bridges. We trust this item will 
not mect the eye of the Electric Supply Memorandist of 
the " Journal of Gas Lighting.” 
NGINEERS, mechanical as well as electrical, will find 
much to interest them in the annual report of Mr. 
Michael Longridge, the Chef Engineer of the British 
Engine, Boiler and Electrical Insurance Company, Ltd., of 
King Street, Manchester. Mr. Longridge deals very ex- 
haustively with breakdowns and their cause, and deduces 
therefrom some important conclustons in regard to engine 
design which should prove of great value to engineers. 
He gives, too, some extremely interesting notes on steam 
consumption tests. In the case of a test of a 1,000 kw. 
turbo-generator in a cotton mill, the turbine was of the 
Zoelly type and the generator of the three-phase type 
supplying current at 50 cycles and 440 volts. Of the motors 
four were directly connected to the line shafts, four were 
rope-geared, and three smaller ones belt-geared. The 
turbine made a good showing on test, taking 11:85 lb. of 
steam per electrical h.p. hour. Mr. Longridge estimates 
the average efficiency of the motors at 92 per cent., while 
the steam consumption per effective h.p. hour at the 
shafting is estimated to be 12:9 lb. for the turbo-electric 
scheme, 12-97 Ib. for a horizontal cross-compound engine, 
and 12.64 lb. for a vertical cross-compound engine. One 
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or two other engines are also included in the comparison, 
but substantially they are all closely alike as regards steam 
consumption. As regards turbine upkeep, Mr. Longridge 
is unable to speak, but he credits it with a very small 
outlay on oil and stores. 


Dealing with the rates of breakdown among the various 
classes of electrical machinery, Mr. Longridge gives the 
following figures : dynamos—continuous current 1 in 16:5 
alternating current 1 in 5:3; motors—continuous current 
lin 8; alternating current 1 in 12; dynamos and motors 
—continuous current l'in 8:8; alternating current ] in 
11-2; starters and controllers—1 in 25:4. Some interesting 
facts are also given with regard to the various parts of 
electrical machinery in which breakdowns originated. The 
proportion for the year under review was, in dynamo 
armatures and rotors 43 per cent., commutators and slip- 
rings 25 per cent., magnet coils and stators 13 per cent., 
brush gear and terminals 2 per cent. ; while in motors the 
similar proportions were 33 per cent., 26 per cent. and 17 
per cent. respectively. These figures compare with an eight 
years’ average in the case of dynamos of 54 per cent., 22-4 
per cent. and 8:7 per cent under the fist three heads, and 
in the case of motors with an average of 49:5 per cent., 
22:5 per cent., and 13:9 per cent.; from which may be 
deduced the lesson that improvements in commutators, 
slip-rings, magnet coils and stators have not been com- 
mensurate with those in armatures and rotors. With regard 
to motors, it is also to be noted from Mr. Longridge’s tables 
that there were fewer failures of armatures and rotors in 
the case of a.e. motors than in the case of d.c. motors. 
But the percentage of failures in the former case is steadily 
rising, while in the latter case it is just as steadily falling. 


Coming to the actual causes of breakdowns, we find in 
the case of dynamos that while four per cent. only are 
attributed to accident and none to overload, 29 per cent. 
are traced to age and deterioration, 23 per cent. to bad 
work and design, and 16 per cent. to dirt and neglect, the 
unascertained causes accounting for the remaining 28 per 
cent. As regards motors the figures are: dirt and neglect 
24 per cent. ; age and deterioration 18 per cent., bad work 
or design 16 per cent., accident 5 per cent., overloading 
] per cent., and unascertained 36 per cent. Twelve typical 
instances of breakdown are made. by Mr. Longridge the 
subject of detailed analyses in which some important points 
are emphasized. One of these may be cited. The case was 
that of a compound-wound four-pole continuous-current 
dynamo, nine years old, giving 635 amperes at 115 volts 
when running at 640 r.p.m. The machine was driven by 
a-belt from the flywheel of a gas engine supplied with 
suction gas, and from 1906 tle resistance of the insulation 
between the conductors and the frame kept falling, although 
it was partly resto:ed frem time to time by taking out, 
cleaning, and baking the armature. Finally, it failed 
altogether, and the inspector had the commutator taken 
off to look for the cause. The armature was bar wound 
with butterfly end connections. These were bound down 
at the commutator end upon the circumference of a brass 
drum or cylinder fastened to the end of the armature core. 
When the backs of the commutator lugs and the winding 
drum were exposed to view, they were found to be elec- 
trically connected to the butterfly ends of the conductors 
bv a coating of a substance like greasy soot. The insulation 
of the commutator segments from each other was also 
lowered, partly by the same kind of deposit, on the edges 
of the intersegmental plates, which, contrary to the usual 
custom, were of presspahn, and partly bv accumulations 
of carbon dust in pockets at the back ends of the segments 
where the latter extended 1-16th in. beyond the ends of 
the insulating plates. “ The case," Mr. Longridge observes, 
“is recorded noton account of this defect in the construction 
of the commutator, but to call attention to the gradual 
fall and final loss of insulation resistance between copper 
and iron through the accumulation of the black oily deposit, 
above mentioned," 
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The Birth of Electro-Magnetism. 


The Great Year 1820; Several of its very Prominent 
Men and their Notable Discoveries. 


Bv P. F. MorTreE Lay. 


Continued from page 465. 


SCHWE!GGER, JOHANN SOLOMON CHRISTOPH 
(1779-1857), reads at Halle, September 16, 
1820, a paper relative to an important discovery, 
as an outcome of Oersted's, that by coiling an 
insulated wire several times around a magnetic 
needle, the deflecting power of the voltaic current 
increased with the number of turns. To his new 
instrument, Schweigger gave the name of electro- 
magnetic multiplier (multiplicator), or galvano- 
meter multiplier. Alluding to the latter, the 
Abbé Moigno says: ''A conducting wire twisted 
upon itself and forming one hundred turns, will, 
when traversed by the same current, produce an 
effect one hundred times greater than a wire with 
a single turn, provided always that the electric 
flud pass through circumvolutions of the wire 
without passing laterally from one contour to 
another." 

It was, however, shown by Dr. Seebeck, of Berlin, 
that the power of multiplication does not increase 
with the number of windings in the uniting wire, 
for the resistance to transmission naturally in- 
creases with the length of the wire, thus diminishing 
its conducting power. 


WOLLASTON WILLIAM HYDE (1766 — 1828) 
was a celebrated English chemist and natural 
philosopher, to whom we owe the first demonstration 
of the identity of galvanism and frictional elec- 
tricity, as well as the first idea of the possibility 
of producing electro-magnetic rotations. In the 
experiments which Wollaston made during August, 
1820, to illustrate the last-named, he was not very 
successful and Professor Schweigger opposed the 
action of revolving magnetism upon the ground that 
if it were true, a magnet might be made to revolve 
around the uniting wire, but Faraday found experi- 
mentally not only that a magnet could be made 
to revolve round the uniting wire, but that a movable 
uniting wire might be made to revolve around a 
magnet. 


Many other great names are identified with the 
year 1820. We shall note only a few of them. 


LAPLACE, PIERRE SIMON, MARQUIS DE 
(1749-1827), a very distinguished astronomer and 
mathematician, best known by his “Traité de 
Mécanique Céleste "—said to be, next to Newton’s 
“ Principia," the greatest of astronomical works— 
as well as bv his “‘ Théorie Analytique des Prob- 
abilités," and his “Systeme du Monde,” suggests 
the employment for telegraphic purposes of mag- 
netic needles suspended in multipliers of wire, -in 
place of the voltameters of Sómmering, and, on 
October 2, 1820, his theory is fully explained 
by Ampere in a paper read before the French 
Academy of Sciences. 


HARRIS, WILLIAM SNOW (1791-1867), a very 
prominent English scientist, proposes in 1820 to 
the Board of the Admiralty, his system of lightning 
conductors of which an account appears on page 
231, Vol. LX. of the “ Phil. Mag.,” and in a separate 
work published in London two years later. This 
was followed by numerous other papers, notably 
on the effects of and the defence against lightning. 


Harris was the first, says Brewster, who intro- 
duced accurate quantitative measures into the 
investigation of the laws of statical electricity— 
the unit measure by which quantity is minutely 
estimated—and the hydro-electrometer and scale- 
beam balance by which its intensity and the laws 
of attractive forces at all distances are demon- 
strated. He is, besides, the author of numerous 
papers on different scientific subjects which will : 
be found enumerated in the Eighth Britannica, and 
in the various technical papers of the time. 


BREWSTER, SiR Davip (1781-1868), another 
very prominent English natural philosopher and 
writer, announces during 1820 his discovery of the 
existence of the poles of greatest cold on opposite 
sides of the northern pole of the earth. By this, 
he was, like other scientists, led to the belief that 
there might be some connection between the 
magnetic poles and those of maximum cold. 

Sir David was the discoverer of the pyro-electrical 
condition of the diamond, the garnet, the amethyst, 
etc., and he developed many of Haüy's experi- 
ments relative to different salts and to the plates 
and powders of the tourmaline and other stones. 
He wrote several important memoirs on the nature 
and origin of electric light and is the author of 
very numerous articles on different subjects, detailed 
in the “ Catalogue of Scientific Papers of the 
Roval Society," in the “ North British Review," 
and other publications of that period. 


BARLOW, PETER (1776 — 1862), teacher of 
mathematics at the Military Academy of Woolwich, 
from 1806 to 1847, published during 1820, the 
earliest edition of his well-known “ Essay on 
Magnetic Attractions ." which received the 
Parliamentary Award and through which he was 
the first to reduce to mathematical principles the 
method of compensating compass errors in vessels. 
He made many experiments on the influence of 
rotation upon magnetic and non-magnetic bodies, 
as communicated to the Royal Society. He is also 
the author of a very valuable magnetic chart 
embodying the observations of Sir James Ross, 
and he was the first to test the practicability of 
Ampere's suggestion that by sending the galvanic 
current through long wires connecting two distant 
stations, the deflections of inclosed magnetic needles 
would constitute very simple and efficient signals 
for an instantaneous telegraph. 


BANKS, SIR JOSEPH (1743-1820), occupied 
the presidential chair of the Royal Society for 
the extraordinarily long and unequalled period of 
forty-two years, and during that period he suc- 
ceeded in bringing prominently before the world 
many of the most important discoveries and ex- 
periments known in the annals of electricity and 

magnetism. 

It is said, he was never appealed to in vain by 
men of science, either for pecuniary assistance or 
for. the use of his extensive library. 

He was succeeded in the presidency, June 29, 
1820, by William Hvde: Wollaston, and, November 
30, 1820, by Sir Humphry Davy, the last-named 
holding office the following seven years. 
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The Faraday Society. 


Proceedings of the Fifty-Ninth Ordinary Meeting. 


The Fiftv-ninth Ordinary Meeting of the Faraday 
Society was held on Tuesday, October 17, at the Institution 
of Electrical Engineers, Victoria Embankment. In the 
absence, through indisposition, of the President, Mr. 
F. W. Harbord, Vice-President, was in the Chair. 

The adjourned Discussion took place on the following 
Papers, which had been read on Tuesday, October 3: 

" The * Paragon’ Electric Furnace and Recent Develop- 
ments in Metallurgy.” By Mr. John Hárdén. 

“ Progress in the Electrometallurgy of Iron and Steel.” 
By Mr. Donald F. Campbell, B.A., A.R.S.M. 

“ The Hering ‘Pinch Effect’ furnace." By Mr. E. 
Kilburn Scott, M.I.E.E. 

Mr. Carl Hering, of Philadelphia, in a written communi- 
cation which was read by the Secretary, amplified somewhat 
Mr. Kilburn Scott’s description of his furnace. A number 
of small experimental furnaces had been built for trving 
various metallurgical processes, and these had yielded 
satisfactory results. Steel was melted easily in these small 
furnaces and he anticipated no difficulties in the larger 
types of 1, 5, and 10-ton capacity now under construction. 
The design of the resister tubes, which had been made of 
magnesite or alundum, involved the determination of the 
electrical resistivity of steel and other alloys, and the 
necessary dita had now been obtained. He proposed to 
use the furnace for the reduction of iron ore. 

Mr. W. Murray Morrison, in a written communication, 
doubted whether the side electrodes embedded in the lining 
of Mr. Hárdén's furnace would fin practice prove advan- 
tageous. He thought there would be material radiation 
losses. With regard to the Hering furnace, he thought 
that trouble would arise with the metallic electrodes. 
These would have to be water-cooled, so that a considerable 
amount of energy would be abstracted from the furnace. 

Mr. Colin C. Gow also sent in a communication to the 
discussion. Referring to the separation of the processes 
of desulphurisation and degasification in Mr. Hardén’s 
furnace, he remarked that the elimination of gas or oxides 
was, in a way, generally considered a function of the desul- 
phurising conditions. He would like to know, if further 
degasification was necessary, the power consumed for this, 
and also the relative mechanical properties of the steel 
before and after this further treatment. 

As regards Mr. Hering's furnace, he thought risk of erosion 
of the resister tubes by the flow of steel extremely serious. 
If this took place the “ pinch effect " might not operate. 
He considered the tubes involved a construction repellent 
to a steel-maker. 

Mr. D. F. Campbell, commenting on Mr. Hiardén’s 
Paper, considered this a confession that the induction 
principle might be done away with, and that arcs were 
absolutely necessary for refining, as slag reactions must 
take place if the electric furnace was to have any consider- 
able use. He gave some illustrations of the refining of 
nickel-steel and elimination of phosphorus, sulphur, and 
chrome existing in unknown quantities, in the scrap used 
that would be impossible in any other but an arc furnace. 
He did not therefore see the exact value of Mr. Háürdén's 
bottom plates. The Stassano would be an ideal furnace 
were it not that too much heat was deflected to the roof. 

He did not think the small Helberger furnace would be 
useful to a steel-maker, as it would not give the same 
reactions as in a large electric furnace. 

With regard to the Hering furnace, he thought the holes 
in the bottom most objectionable. So was water-cooling 
at the bottom of a furnace. He repudiated Mr. Kilburn 
Scott’s criticisms of the arc furnace. 

Dr. J. A. Harker said that the working of Mr. Hardén’s 
furnace would depend on the conductivity of the side 
clectrodes, as this would determine the voltage required. 

The action of the Helberger furnace would be affected by 
the conductivity of the crucible and of its contents. The 
former might be considerable at high temperatures, so that 
much of the current would be short-circuited through the 
contents. He asked for exact data relative to the furnace. 

He remarked that the Hering " pinch effect " had been 
utilised by Northrupp in a direct current ammeter. 


Dr. H. Borns asked what proportion of the heating in 
the Harden furnace was due to the resistance effect. To 
what extent was the increased temperature obtained 
profitable to the metallurgist ? 

Mr. M. Ruthenburg said the actions referred to by Mr. 
Campbell were purely thermo-chemical ard were common 
to all furnaces. He saw no advantage in Mr. Hardén’s 
bottom electrodes; after much experimental work these 
had now been abandoned at Niagara. The difficulty with 
the Hering furnace was the low resistance of the circuit, 
necessitating very high currents at low voltages. 

Mr. E. P. Hollis remarked on Mr. Campbell’s compari- 
sons of cost of power here and in America. The figure of 
0:25d. given for the latter had been beaten in England. He 
knew of a case where 01d. had been attained. 

Mr. J. Hàrdén admired the ingenuity of the Hering 
furnace, but thought that superheated slag with the neces- 
sary refining properties could hardly be obtained in it. He 
did not like the idea of a great weight of steel resting on 
tubes at the bottom of a furnace. Moreover, the tubes 
would be subject to very great wear and tear, and would 
not be likely to last long mechanically. Again, a serious 
difficulty would arise with direct currents if the tubes 
became conductive at high temperatures. 

The Chairman, in bringing the discussion to a close. laid 
stress on the fact that the great requirements for refining 
purposes was to have the slag temperature high enough 
for the necessary slag reactions to take place. This was 
not possible in the ordinary resistance or induction furnace. 
Could it be obtained in Mr. Hürdén's furnace by resistance 
heat alone? He associated himself with the remarks that had 
been made with reference to the probability of wear in the 
tubes of the Hering furnace. . 

Mr. J. Hárdén in reply said that the plates in the 
“ Paragon " furnace were semi-good conductors. He had 
made some rough experiments with a small furnace, and 
had obtained good results using side plates onlv, which 
proved that by means of these suflicient heat could be 
generatcd. It was important to have these side plates 
large; a good portion of the bath should be covercd by 
them, and this was not found to render heat losses consider- 
able. The life of the plates was satisfactory. He had 
not abandoned the induction principle, as the combined 
furnace had a higher power factor than when the resistance 
principle only was adopted. | 

Mr. D. F. Campbell in reply contradicted Mr. Ruthenberg’s 
statement that the exemples of electrical refining he had 
given were possible in the open-hearth furnace. The low 
figures for power mentioned by Mr. Hollis were very excep- 
tional. Replying to the claims meade for the Hering fur- 
nace, he stated that there was enough motion in existing 
types of furnaces to allow of refining taking place. He 
did not favour the small electrodes of the ‘ Paragon " 
furnace, as the disintegration losses were comparativelv 
ureat. Cost of roof repairs in arc furnaces was not the 
important item some people imagincd. In the Héroult 
furnace the electrodes shielded the roof from direct radiation 
and cost of roof repairs was only 21d. per ton of steel. 

Mr. E. Kilburn Scott in replv said the danger of hottom 
water-cooled electrodes had been exaggerated. As to the 
suggested undesirability of having tubes at the bottom of 
a furnace, the criticism applied to the Bessemer converter. _ 
The resister tubes were stated to be unmechanical; he 
contended that carbon electrodes were unmechanical and 
exceedingly wasteful. He could not say how long the tube 
would last, but there was not much erosion, as had been 
said, since the “ pinch effect " tended to pull the metal 
away from the walls of the tubes. The large currents at 
low voltages required were easily obtainable from homopole 
machines, which were ideal for this purpose. 


Messrs. Long & Crawford, who have been for many yeais 
with Messrs. W. T. Glover & Company, Ltd., in charge of 
power, tramways, and general electrification contracts, 
have now started business as electrical engineers and con- 
tractors at Mawson Chambers, 28, Deansgate, Manchester. 
They are specialising in Colliery and Textile Works 
equipment, and general power work, aud. will be glad to 
receive trade catalogues and lists. 


. loss. 


during the period it takes to come to rest. 
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Notes on the Inertia Method of Testing 
Electrical. Machinery. 


As is well known, the “ inertia " method of determining 
the running losses of electrical machines deperds upon the 
fact that, when a machine is running at its normal speed 
energy is stored up in the rotating armature, ard when 
the driving power is cut off and the machine is allowed to 
come to rest by its own inertia, the energy accumulated in 
the rotating part will be spent in overcoming the various 
forces which resist rotation. It follows, therefore, that the 
time which elapses between a certain speed and standstill 
of the rotating part, may be taken as a measure of the 
losses occurring during its rotation. 

With an ordinary flywheel, the forces tending to resist 
rotation are simply the bearing friction and windage, but 
in the case of an armature revolving in an excited field, 
the resistance to rotation is further increascd by the mag- 
netic forces due to hysteresis and eddy currents, ard this 
question may be further considered as follows : 

When a mass of iron is rotated between the poles of a 
magnet, a retarding torque is set up due to (a) eddy currents 
generated in the iron, (b) hysteresis in the iron. The 
torque required to run the armature light in an excited 
field has therefore to balance the retarding torque due to 
the above causes, and also that caused by bearing friction 
and windage ; the energy required to balance the magnetic 
forces, represents the core loss, and the latter the friction 
It follows, therefore, that it is possible to separate 
the magnetic and mechanical losses by running a machine, 
firstly, with the field excited, and secondly, without excita- 
tion, the magnetic losses being further separated in a 
manner to be described later. 

When the excitation is held at a constant value, the 
retarding torque due to the eddy current loss varies with 
the speed, but the hysteresis loss is constant at all speeds. 

The friction loss is practically a constant quantity in the 
case of machines in which windage may be considered 
negligible. 

The friction and core losses of machines having large 
rotating masses may be conveniently determined by the 
“inertia " method in the following manner : 

The machine to be tested is run up to, or preferably, 
above its normal specd, firstlv, without excitation, secondly 
with excitation, and then allowed to run free by cutting 
off the driving power, its velocity curve being determined 
from accurate speed readings taken at regular intervals 
The curves 
obtained in this manner show the relation between the 
speed in r.p.m. and the time elapsed in seconds since the 
machine was running at its normal speed. 

A reference to Fig. 1 shows that the velocity curve with 
the machine unexcited is practically a straight line, but 
with excitation the curve starts with a steeper slope, which 
is due to the fact that the retarding torque set up by the 
magnetic losses is, unlike the friction loss, dependent on 
the speed. 

As the ordinates of the curves are in r.p.m. and the 
abscissae time in secs. the “ slope " of the curve will repre- 
sent the retardation of the machine in r.p.m.per sec. 

.. Angular retardation in radians per sec. per sec. 
R.P.M. 2r 
~ Time in secs. 60 
The retarding torque = 
moment of inertia 
32-2 

The principle of this method, upon which, all calculations 
of the losses are based, is,that at any instant of the retarding 
period, the retarding torque acting on the rotating mass 
i8 proportional to the rate at which the speed is changing, 
i.e., the angular retardation at that particular instant. 

Retarding torque in ft.-lbs. T = x x I x L. (1) 

where J = moment of inertia of the rotating mass 
and L = angular retardation in revs. per sec. per sec. 

If the speed corresponding to any particular value of L is 
N revs. per sec., then 


x angular retardation. 


T x 2».N x 60 x 746 
33,000 
2m x I x L x InN. x 60 x 746 
— 829.2 x 33,000 
22)? N x 60 x 746 
PCR EU NUR 167.N x Ix L 
32.2 x 33,000 

This quantity represents the rate at which energy is being 
dissipated by the losses occurring in the machine at some 
particular instant. 

At this point, it will be necessary to consider methods of 
determining the moment of “ inertia” of a rotating mass, 
as this quantity is of great importance in all * retardation ° 
tests. 

Meruop I.—The moment of “ inertia " of a concentrated 
mass M rotating at a distance R from its axis, 18 given by 

W x R 

A eae 

where W = weight of the mass 
and R = radius in ft. 

In the case of an alternator rotor, the total value of Z is 
the sum of the inertia of its various parts. 

Assuming the holes in the rotor as concentrated masses, 
and | 

W = weight of each complete pole, 


Retarding torque in Watts — 


R = distance of its centre from axis of revolution, 
n = number of poles. 
Then Z = W.n.R? 


Moment of inertia of flywheel is given by 
I = (w, T =) Rm?, where Rm = mean radius. 


W, = weight of Rim in lbs. 
. = 9999 Arm 9 
Moment of Rotor shaft is given by 
le W, x HR where W, = weight of whole. 
DU 2 R, = radius in feet. 
Then moment of complete rotor — 
W, R° 


I = Wak «(r. x: 3) ng 


With direct current machines it is a very difficult matter 
to calculate the moment of “inertia ” directly, the most 
suitable method being as follows : 

The machine to be tested is run as a motor with normal 
excitation, the readings taken being those of ampercs, volts, | 
and speed in r.p.m. 

If C = amps., V = volts, N = r.p.m., and R = resistance 
of armature, then Watts expended in overcoming losses = 
CV — CR. 

Next take a “ retardation" curve of the machine at 
normal speed and excitation, and calculate from the results 
of this test the angular retardation at that particular speed, 
which is represented by L. 

From equation (2) we get 

Retarding torque in Watts = 1-67.N.J.L. 
also CV—C*R = 1:67.N.I.L. 
EM I CV—C'R 
7" — L67.N.L. 

In shop practice it is the custom to carry out retardation 
tests on machines under the following conditions : 
(1) No excitation, (2) normal excitation, 

external load with as weak a field as possible. 

In the case of alternators, retardation curves are always 
taken with the stator short-circuited, and full load current 
in the winding. It is then possible to determine the copper 
loss in the winding at full load, as the retarding torque 
exerted by the short-circuit current is proportional to the 
ŒR loss. Having obtained the retardation curves, the 
value of L, i.e., the angular retardation, in revs. per sec. per 
sec., may be calculated in the following manner : 

Referring to the curves in Fig. 2, if tangents to the curves 
be drawn at points corresponding to the normal speed N 


(3) small 


1 uQ) :] 
Then L = tang = To ie iere 
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$ = angle the tangent makes with the abscissae. 
a = value of the ordinate in r.m.p.cut off by the tangent. 
b — value of the abscissae in secs. cut off by tangent. 
These retardation curves correspond to (1) no excitation, 
(2) normal excitation, (3) small load ; and the resultant 
value of the retarding torque in each case may be considered, 
as follows : 
No Excitation.—In this case the retarding torque is simply 
due to friction and windage, and may be represented by 
Tf + Tw (NF. 


Where T/ = torque due to friction, 


and Tw = ,, i windage. 
It has already been shown that the retarding torque 
2r 
= 455 * Ix L 


. EO I x L=Tf+Tw(N),and/.L= Ti+ Twe(Nyf 


Normal Ercitation.—The retarding torque in this case is 
due to a torque H caused by the hysteresis loss, also a torque 
En due to the eddy current-loss, in addition to that caused 
by friction and windage. 

2T 
Then-z:—- 32-9 I.L- T] 4 Te(Ny +H + En. 
and 


IL =T} -- Tv (Ny +H -F En. 


BIB CNN 
RR 
NEL 
LLLIN I 


1009 oo 490 300 GSO Jà« 
Time in Seconds. 


Fia. l. 


Load.—A small auxiliary load sets up a known torque 
which varies with the speed, and as the excitation should 
be very small, the core loss may be neglected in calculating 
the value of the retarding torque, then 
IL — Tí -- Tw (NP -F T,.N where T, = torque due to 
ioad at speed N. 

Suppose the angular retardation at normal speed N = L, 
T no excitation, and L, with load, then the expression 

= Tf + Tu (N)', becomes 7. L, = TÍ[ -- Tw (Ny and 
A 1 = T] +Tw(NP +7,.N, subtracting we get 
I (L, — L)-2 T.N 


vu 8j 
1 


The retarding torque T, due to a load corresponding to 
W watts at a normal speed N, is represented by 
T.N- ; id x 33,000 - 
mx N2 x 60 x 746 
T W x 33,000 W175 x W 
| Ire x N2 x 60 x 146 ^ N 

The value of the total retarding torque T 

322.1175 x W  512x1175xW _ -6016x W (4) 
"P uu ccc MR RE 

The various losses mav now be calculated as follows : 

Friction and Windage Loss.—1f the angular retardation 
at normal speed N = L4, then from equation (2) we get 
Watts = 1:67 N.I. L. 

Core Loss in Watts = 1:67 N.I (L,— L,). 

In calculating the losses from retardation curves in the 
case of steam turbines, the retarding torque due to friction 
may be divided up into two component parts. The first 
part is constant at all speeds and is proportional to the 
friction torque. 


The second part increases as the cube of the speed and 1s 
due to windage, which is a most important factor with these 
machines, the retarding torque in this case being given by 
Tw(Ny. Under these conditions the equations given above 
uU be modified as follows : 

or a normal speed N, the equations 
(a) I.L = Tf + Tw (Ny, and 
(b) I.L 2 Tf -- Tw (Ny -- H - E; 
become 
(a) I.L, 2 Tf + Tw (Ny, ard 
(b) I.L3 2 Tf -- Tw (NY +H -- Em 

If we assume that when the speed falls to a value N,. 
L, has decreased to Zo, and L, to La 
then I.L, = Tf + Tw (Ny (c) 
and Z.L, = TY + Tw (Ny +H+En (d) 


Subtracting equations (a) and (c), we get 


I (L, — Lo) = Tw (N* — N’), that is to say 
ITAL, = TwAN* 
AL; 
rATw = x I 5 
or ATu = Gp (5) 


Subtracting equations (b) and (d), we get I (Lg —L,) = 
Tw (N3 — N33) + H + E.n, ard as the torque due to the 
hvsteresis loss is constant at all speeds, we may write 

IAL = TwAN3 + AE.n, and by substitution, 
IAL —IAL, + Akan 


ehh = OR cr aspe eV 16) 


n 
Friction and Windage.— 


2m 
Torque =; 
d 


1 
~ 32-2" AN? 
Torque in Watts = 1:67 N. A L, (7) 
AL N’\4 
2a SETS (N*xI (8) 
Eddy Current Loss.—Torque = 1:67 NJ. L, 
-167 ^15— x N2 x] (9) 


AL, 
n 
C*R loss.—Assuming the angular retardation corres- 


Windage only 


ponding to a normal speed N, with full load current on 
short circuit is L4, then 


: 2T 
Retarding torque = 39.9 
Eppe loss at full load, neglecting core losses, 
= 167 x I x N x (Ly—L,) Watts (10) 
(To be continucd.) 


x I x (L,— Lj) 


ELECTRICAL B BUSINESS IN SOUTH AMERICA. 
Mr. Alfred H. Gibbings, the well-known electrical 


engineer, has opened up an extensive electrical engineering 
business at Buenos Ayres (Cangallo 564), and is also 
associated there in a partnership arrangement with Messrs. 
"cott & Hume, formerlv Messrs. Alejandro Hume, Scott 
& Hume. This firm has been connected with railw: ay 
enterprise in Argentina since 1867, and, in conjunction 
with Messrs. John G. Meiggs, Sons & Company, of Lordon, 
financed and constructed 540 miles’ narrow gauge railway 
for the Santa Fé Provincial Government. Later the firms 
jointly constructed and equipped 125 miles of the Central 
Cordoba Railway, 521 milcs of the Central Northern, 412 
miles of the Central Entre Rios, and 125 miles of the Bzhia 
Blanca and North Western Railway up to the end of 1892. 
Afterwards the firm entered into a working agreement wit h 
Messrs. Pauling & Company, Ltd., which recently termin- 
atcd on the death of Mr. Alexander Hume. The very ex- 
tensive experience of Messrs. Scott & Hume as railway 
contractors, m conjunction with Mr. Gibhings own ex- 
tensive electrical experience, places the combincd firm in 
the position of being able to undertake negotiations and 
contracts of every character m connection with electrical 
equipment, ete. Messrs. Alfred H. Gibbings & Company 
are the representatives in Buenos Ayres of Messrs. J. H. 
Howden & Company, Ltd., Glasgow ; Messrs. Ernest Scott 
& Mountain, Ltd.. tateshead-on- Tyne; Messrs. Bertram 
Thoinas, Manche ‘ster; Messrs. Drake & Gorham, Ltd., 

London; Messrs. Nalder Bros. & Thompson, Ltd., London : 

The Bastian Meter Company, Lid., London; Messrs. 
Boothrovd & Company, Ltd., Liverpool ; and their calle 
address is '* Manganese; Bue Dos Avres. 
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The Commercial Department. 
By H. R. Taunton. 


The advent of the metal filament lamp has been a 
blessing in disguise to electric supply undertakings. The 
reduction of the lighting load, and the consequent lull 
in station extensions, has had a twofold result: it has 
both spurred officials and given them time to put their 
house in order. They have been rudely awakened to the 
fact that electric supply is almost as much a commercial 
as an engineering. problem ; that thev can no longer sit 
in dignified state on the main switch while the wealth 
and fashion of the town come as suppliants for a supply, 
but must needs bestir themselves and hawk their wares, 
like humbler folk in the highways and by-wavs, among 
the small consumers. | 

So it is that troubled chiefs and anxious committees 
are beginning to suspect that the central station engineer 
pure and simple, whose life has been spent in technical 
work, and whose only acquaintance with sordid £ s. d. 
has been from the engineering standpoint of costs reduc- 
tion, is not necessarilv the man best fitted to cope with 
the new problems of salesmanship, organisation and 
publicity. It is not reasonable to expect that the expert 
engineer shall be always a successful business man. 

Fortunately, despite reasonable expectation, the majority 
of the chiefs and managers, more particularly in the larger 
undertakings, are the exceptional men demanded by 
their positions. But—and again more particularly in the 
larger undertakings—it is not fair to ask them, however 
capable of filling the double róle, to tackle the heavy 
collar work of commercial management. What little 
time the chief has to spare from his engineering duties 
will be fully occupied in the mere supervision of his com- 
mercial manager, who will, of course, be under his control. 

The chief engineer musi still, and always, be the captain 
of the ship, responsible only to the committee. There 
cannot be two kings in Brentford ; and to give the com- 
mercial manager power and position equal to that of the 
chief engineer would assuredly be to court disaster. It 
may be important to get connections and a big turnover; 
but it is vastly more so to supply at the lowest possible 
cost per unit. A small loss on each of even 100°% of possible 
consumers will never total out at a profit. 

The present pressing need for commercial development 
will, therefore, be best met, in the case of large munici- 
palities, by the appointment of an experienced commercial 
engineer, who shall be assistant and subordinate to the 
present chief; leaving the latter free to concentrate on 
his own important duties, but still responsible for the 
control and organisation of the whole undertaking. 

There need he no lack of suitable men if sufficiently 
tempting salaries are offered, for a knowledge of general 
electrieal practice and experience in business getting 
would be of more importance than central station or 
municipal experience. Men with the necessary qualifica- 
tions would be attracted from the big manufacturing and 
contracting concerns by the prospect of permanency 
offered by municipal employment. These are the men 
who are wanted: men who are alreadv known as “ com- 
mercial engineers," who have that all-round electrical 
knowledge and commercial experience required. 

Such a man should be capable of acting as secretary 
to the electrical department, of checking its accounts 
and estimates, of handling its correspondence, of writing 
its publicity matter, of supervising its canvassers, and 
withal, be sufficiently technical to be able to deal with 
the many petty problems of hghting and power raised 
by the consumers, without unnecessarily troubling the 
chief. In fact, his raison-d’etre is to relieve the chief of 
routine work, and he should be a man of sufficient initia- 
tive to act “ on his own " when occasion demands, without 
being too “ swollen-headed " to obey orders implicitly. 

With such a man at the head of the commercial depart- 
ment, no elaborate re-arrangement of, or additions to, the 
existing staff would be needed. The first object of a niuni- 
cipal department is not to give employment to as many 
as possible, at the ratepayers’ expense; but to use the 
ratepayers’ money as efficiently as possible in the rate- 
payers’ interests. With a publicity man, a couple of assis- 


| 
| 


tants, half a dozen “ experts," and an army of canvassers, 
there would be nothing left for the sales manager but 
the general supervision which should lie in the province 
of the chief. The ideal sales manager would be his own 
expert and publicity man; and only mere volume of 
business in the largest undertakings would necessitate a 
general assistant. l 

Again, only the very largest undertakings could require 
the services of more than a couple of canvassers. It must 
be remembered that a canvasser cannot, in decency, call 
as often as the milkman; and that any man worth his 
salt would cover a very large district before he could 
recommence his rounds. 

The general question of installation work and otker 
municipal enterprises outside the strict lines of supply, 
is another instant problem, which has been brought to the 
front by the awakened interest in commercial develop- 
ment. There is no doubt that the electric supply under- 
takings are hadly hancicapped in competing for the custom 
of the small householder against the gas companies, who 
are free to supply and instal what they please. Munici- 


| palities can hardly be blamed if they seek powers to do 


likewise ; and an installation department is now becoming 
a usual adjunct of most central stations. 

Regarded, however, as a means to the all-important 
end of obtaining consumers, it is usually considered quite 
immaterial whether the installation department shows a 
profit or a loss on the year's course; if the latter, as is 
almost invariably the case, the amount is dealt with in 
the “ advertising account." Whereas any well conducted 
installation department should and would pay for itself, 


and so save the ratepayers’ pockets. Under the practical 


sales manager, suggested in the earlier paragraphs, the 
first step towards that desirable consummation would be 
the quartering of the needlessly elaborate staff, which 
would be remodelled in accordance with the practice of 
commercial electrical contracting. Few municipalities 
would carry out installation work of a value of more 
than £10,000 a year; yet a private contractor can deal 
with such a turnover—experto crede—with a single 


| assistant, a typist, a book-keeper, an office boy, and a 


varying number of working foremen. 

On the other hand, the municipal installation depart- 
ment is, and will become still more, a decided and sub-. 
stantial grievance to local contractors ; and yet without 
it the commercial department cannot be profitably deve- 
loped. To mention only one point: Few contractors out- 
side London have the capital necessary for a luring system 
for motors and other apparatus—and without some such 
system the coveted power load is unattainable—nor 
have they the resources, to say nothing of the enterprise 
required for extensive schemes of free or assisted wiring, 
which have become imperative for the widening of the 
field of supply. To refuse the municipality facilities to 
do what they cannot do themselves, savours of a dog- 
in-the-manger policy on the part of the contractors. On 
the other hand, their opposition is based on a natural 
and often justified fear, that certain municipalities would 
abuse their powers to the extent of competing against 
their own ratepavers for work which the latter would be 
quite competent to carry out. 

The solution seems to lie in mutual compromise. In 
the first place, let the electric supply department make 
out a list of all the electrical contractors in the district, 
ruling out of it all the plumbers, decorators, ironmongers, 
and jobbing wiremen. Let them then issue a fiat that only 
the firms recognised bv them as bona fide contractors 
will be allowed to carry out installation work in the dis- 
trict. Whether such a fiat would be legal is oj en to ques- 
tion; but it could he enforced in practice by rigorous 
inspection—not on conipletion, but throughout the progress 
of an installation, which 1s certainly never dore at present. 
Let the survivors then be asked to meet the chief in solemn 
conclave, when some such arrangement as the undernoted 
or a modification of it, might be mutually agreed upon. 

The electric supply department would open and run 
a showroom for fittings-and domestic appliances of every 
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description. The contractors would have the free use of it 
for their clieats. Any sales effected through its medium 
would be credited to the contractor responsible, who 
could afford to allow the department a reasonable com- 
mission out of his profits. If a customer, unattached 
to any contractor, came in and purchased anything, the 
contractors would be credited with the net profit in ac- 
cordance with some prearranged system, such as rotation. 
Such a showroom would be more of an advertising medium 
than a money-making concern, though it need not be 
run at a loss; but it would be a convenience to the con- 
tractors and the public, and would conciliate the one 
and attract the other. 

Any enquiries obtained by the department for installa- 
tion work, either directly or through their canvassers, 
would he sent out with a standard specification to all 
the firms enrolled—or, in the case of a large city, to all 
the firms in a defined district—the work being allotted 
to the lowest tenderer. The commercial department 
would thus act practically ag consultants, and the price 
to the client would cover them with a suitable commission. 
They would, of course, not interfere in anv work obtained 
independently by a contractor, apart from the usual 
inspection. 

In the same way, the department would, from time 
to time, obtain tenders from all the enrolled contractors 
for the installation of such small houses, flats, etec., to 
which a rental or hire-purchase system might be con- 
sidered applicable. The installations, once completed, 
would be the property of the municipality, and they 
would be well within their powers in selling, hiring, or 
letting it in any way they pleased. The rate-payiny con- 
tractors would be satisfied and the method would cost 
the general body of ratepayers no more, and probably less, 
than if the work were done by the—generally —easy 
going Corporation workmen. 

As to maintenance, tenders at schedule rates might 
be invited annually ; and all such work and general repairs, 
coming within the purview of the department would be 
carried out by the one successful contractor for the year. 
Orders received by the department for small supplies 
would be forwarded to the contractor by whom the premises 
were originally installed; or, if unknown or otherwise 
ineligible, to the approved contractors in rotation, the 
department in each case claiming commission. 

Finally, the department should be left with a free hand 
to hire out motors and the like on whatever terms they 
please, provided onlv that the work of installing be left 
to the contractors as before. Tf the customer decided 
to buy outright, the department would sell, and then 
either award the profit, less a suitable commission, to a 
contractor by rotation, or put it up to tender. The latter 
method would. in the case of large amounts, be the more 
satisfactory and less open to suspicions of favouritism. In 
the case of hire-puchase agreements, the successful contractor 
would be paid periodically, instead of in a lump sum. 

Such a scheme, if mutually agreed upon by the bona- 
fide contractors, and the municipal authorities, would 
go a long wav towards affording a modus vivendi to all 
concerned. The contractors would have the advantages 
of lessened risk and increased opportunities of tendering 
with limited competition. Their general facilities for 
obtaining business would be increased, without the cost 
of showroom upkeep and canvassing; and they would 
feel that the department was assisting them rather than 
competing against them. The department, on the other 
hand, would share in the increased business that would 
certainly follow on amicable co-operation with the con- 
tractors ; and while they might not make the same profits 
as they would were they monopolists or favoured com- 
petitors, they would surely be more than compensated 
by the pleasant glow of righteousness that would follow 
an act of justice to a body of men, who after all, are entitled 

as ratepayers, to free trading. 

The only alternatives are that the municipality should 
obtain powers to take the contractors’ work out of their 
hands, a course that is generally agreed to be inequitable ; 
or other wise, that the contractors should co-operate among 
themselves. Trade jealousy would always wreck any 
such scheme, and it is undesirable in the interests of the 
public, who, in this, as in everything, will certainly have 
the last word. 


A NEW CODE BOOK. 


We have received from Mr. C. H. Cole, the well-known 
Code compiler. of 31, Manor Road, Rugby, a copy of the 
new “ Cole” Code, or Code Dictionary, which is at once 
one of the cleverest, safest, simplest and at the same time 
most elastic and comprehensive code books that has yet 
come under our notice. It claims to bea method of cabling, 
verbatim if desired, technical, commercial and social 
messages In à manner which is not only complete but most 
economical. We have tested the resources of the * Cole "' 
code in the light of these claims, and can unhesitatingly 
endorse them. For electrical engineers. and manufac- 
turers it should prove invaluable, since it embraces techni- 
calities not to be found in other codes, the transmission of 
which is reduced to a form so simple that errors are prac- 
tically impossible. We give herewith an instance of code 
work in this particular matter which will readily indicate 
the extreme adaptability of Mr. Cole’s method. 


PETRUTOPOZ Quote price F.O.B. and C.I.F. Impulse Turbine 
MUVWAKUTAB Output 10,000 K.W. ; speed 

DIBYVPELJU — 3,000 revs. per minute ; pressure 
BAVUCBEHTU 185 Ibs. per square inch ; vacuum 281 inches. 


HYVJIBEMCY Generator, alternating current 3-phase, 50 
cycles, with bed plate, for direct coupling. 
and with separate exciter. 

SECSIRUKYC . How soon can you arrange to ship. 

PICKISUWOP Price £17,686 ard 

TUKUBRUVAT £18,831, Shipment October-November- 
December. 

DUMVIBYMJE Consumption at full load per K.W. hour 
11:85 lb. condensing 

LUVUTCUVJA Motor, continuous {current shunt-wound 

nclosed ventilated type, 30 B.H.P. output 

HYXGYJUBCO Generator A.C. three-phase, 0:85 power factor, 
60 cycles 

COMUMMOMBU Boiler to evaporate 12,300 lb. of water per 
hour. 


Here we have an instance of a highly technical message, 
every one of whose 101 words is of essential importance, 
being rendered transmissible by means of 12 code words, 
and in such a manner that any error in the transmission of 
any letter is immediately susceptible of detection and 
rectification. Those who have used the old-fashioned 
codes know from experience the time wasted in searching 
for a ready-made sentence which, when found, will onlv 
approximately express the meaning desired ; the enormous 
waste in economy in having to interpolate in “ plain 
language " even the most common but necessary words ; 
and, frequently, the impossibility of quoting the exact 
number required to represent money, measurements, 
quantities, and the like. The “ Cole" Code has no such 
blemishes. With it one can cable what one wishes to say. 
either verbatim or in a condensed form. Moreover, this 
code not only contains social and commercial materials, 
but, as we have instanced, a large amount of technical and 
electrical engineering matter combined with them in a 
way that should at once appeal to merchants, agents, and 
manufacturers. It deals with variable figure phrases in a 
complete, simple and novel manner, and its scope is 
practically unlimited. Including also, as it does, two extra 
vocabularies, each of ten million words, it will readily be 
seen that in its completeness it is all that could be desired. 
When to all this it 1s added that the whole code 1s contained 
in a handy and well bound volume less than half an inch 
in thickness, and that the published price is 15s. instead 
of three or four guineas, 1t may confidently be predicted 
that the * Cole " Code has a great future before it. 


— 


Messrs. Ozonair, Ltd., 96, Victoria-street, Westminster 
S.W., advise us that in consequence of the very considerable 
extension of their business thev have appointed Mr. R. 
Borlase Matthews, Wh.Ex., M.I.E.E., to the position of 
manager. Mr. Edward L. Joseph, managing director, will 
still continue to give ite same personal attention to the 
business, 


Messrs. Haslam and Schontheil, Ltd., 11, Windsor-place, 
Cardiff, have been appointed selling agents in South Wales 
and Monmouthshire for Messrs. Edward Bennis & Company, 
Ltd., Little Hulton, Bolton, for the sale of their various 
tv pes of stokers, conveying and elevating plant, coal 
bunkers, etc. 
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Electric Brakes for Cranes and Transporters. 


One of the chief advantages of the use of electricity for | 18 greater than 240 volts to use a series non-inductive 
cranes, whether of the “jib” or “ gantry” type, apart | Tesistance in circuit with the magnets in order to absorb 
from the ease with which the power is conducted tu the | the excess voltage, and in some cases on the lower voltages 
point of application, is the efficiency of control which is | Where the standard types are not available, it is found 
secured. In all operations requiring the handling of niaterial | advisable to use the standard for 110 volts and insert a 
it is desirable that the work should be done in as quick | series resistance in order to absorb the spare volts. The 
time as ever possible and the practical limit of the speed of | remarks above generally apply to three-phase lifting 
operation is found in the certainty with which the control | Magnets so far as the smaller sizes are concerned, say up 


can be applied. For this reason the problem of braking 
the motions of an electrically operated crane obtains a 
very great degree of importance. The brakes which are 
commonly used are either of the band or block forms 


to about 300 kilogramme centimetres, both for light and 
heavy service, and for voltages up to 500 with frequencies 
etween 25 and 50 cycles. Owing, however, to that fact 


| that for high capacities the starting current for alternating 


which, in the position of rest, are continually in frictional | current lifting magnets is very considerable, it is not advis- 


contact with the motions of the crane. When it is desired 
to operate the crane the brakes are controlled by means 
of brake-lifting magnets or motors whose function is to 
raise the lever of the brake as soon as power is given to 
the motor, tending to move it. Furthermore, directly 
power is cut off, the brake must immediately fall into 
position on its fractional surfaces in order -to overcome 
any moving influence due to inertia of the moving part 
or the weight of the load which is being lifted. 

It is, therefore, evident that the supply of current 
operating the brake magnet must be coincident with the 
supply to the motor in connection with which the brake 
is used, and directly the motor is switched off, the energis- 
ing current for the brake magnet or motor must also be 
stopped. As there are various methods of effecting electric 
brake control it will be interesting by means of reference 
to the work of the Allgemeine Elektricitats Gesellschaft of 
Berlin, to demonstrate the various methods and designs 
adopted. Considering first of all the devices useful for 
continuous current supplies, these divide themselves into 
series wound brake lifting magnets and shunt wound brake 
lifting magnets. € For three-phase supplies it is usual] to 
instal three-phase brake magnets for the smaller sizes of 
lifting capacities of crane, while on the larger installations 
it is preferable to adopt three-phase brake lifting motors. 
The continuous current series wound magnets are placed 
in series wtih the motor, and the shunt wound type are in 
parallel with the motor, while the three-phase brake lifting 
magnets are placed in parallel with the stator of the motor. 
Hence, the brake-lifting magnets are switched in and out 
by the controller. They are usually provided with air 
dashpots in order to avoid violent jerks whch would occur 
if the band or block were tightened on the brake disc too 
suddenly. | 

Dealing first of all with the continuous current series 
type the current which the motor absorbs because of the 
torque which it is at any time exerting also flows through 
the coils to the series wound brake-lifting magnet. In the 
design of the magnet it is necessary to consider the case 
where the crane is only lifting light loads and it is neces- 
sary to adjust the current by means of which the braking 
weight is raised, so that it is raised gently. In addition, 
the brake is prevented from operating prematurely even 
on very light loads by so designing the plunger that once 
it has been raised it only requires a very small current to 
keep it in position, so that as long as current is flowing 
at all the brake will be kept out of action. It will be seen 
that series wound magnets are suitable for use in lowering 
loads on the brake and when used in this way they act as 
minimum cut-outs. The magnets have, of course, to be 
designed larger in such cases than would occur in normal 
service owing to the temperature rise which occurs under 
these severe working conditions, and the pull of the magnets 
is somewhat reduced. 

The shunt wound type is usually useful in connection with 
the“ grab " mechanisms working independently of the motor 
and also for use with types of cranes depending on the 
-brake for lowering. They are also adopted for lifts having 
reversible gears. The coils comprise a considerable number 
of turns of fine wire, and as these, owing to their self 
induction, produce a high induced voltage on the circuit 
being interrupted, a safety coil is placed in parallel with 
the magnet winding in order to prevent this from being 
damaged bv the inductive kick. It is the practice of the 
A.E.G. company where the working voltage of the supply 


able to use this type for anything but small work, and it 
should be noted that with three-phase brake-lifting magnets 


. Special care is always necessary to see that the armature 


is completely raised. Otherwise the high no-load is apt to 
burn the coils out. In these magnets the windings are 
placed in a two part casing, so made that while in service 
the coils are completely encased, it is possible to get at 
them and replace them without completely dismounting 
the magnet. In the case of the three-phase type, openings 
are provided in the sides fitted with sheet iron covers for 
the purpose of inspecting the coils without removing the 
upper section of the frame. In the lower half of the casing. 


Fic. 1l. 


there is generally placed a dashpot for the air buffer pro- 
vided with a screw for regulating the passage of the air. 
Where, however, the stroke of the plunger is &mall it is 
not necessary to provide a dashpot. The magnets are 
usually fixed on to the frame by means of feet or lugs 
forming part of the frame casting, but in some instances 
it 18 found more convenient to use suspension eyes instead of 
thefeet. Inthecontinuous current magnets the plungers are 
capable of turning round their axes and are provided with 
fixing eves or forked ends, but in the case of the three- 
phase magnets the plungers have two holes drilled in them 
at right angles to each other so that they cannot be turned. 
Care is taken in the application of these lifting magnets to 
ensure that they are of sufficient capacity to meet the 
demand of each case. For example. where in the case of a 
slow speed transporting crane having a long runway the 
lifting magnet remains under current for a longer period 
than usual, these are made of greater capacity in order to 
withstand the extra heating effect. Again, in some arrange- 
ments of hfting magnets the brake dise is not keyed 
directly on to the armature apindle of the motor but on 
to the second motion shaft, and in this case it is obvious 
that the lifting energy required on the brake magnet is 
very much larger in relation to the current taken by the 
motor than would be the case if the braking were effected 
directly upon the armature spindle. This means, of course, 
an alteration in the design-of the windings. 
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For the larger capacities of crane control which are 
sometimes required where three-phase supply is utilised 
for crane purposes, it is necessary to employ brake-lifting 
motors in preference to the ordinary magnets. The advan- 
tage of the motor in such cases is that it i8 more compact 
than the magnet, and as it docs not take any more current 
at the starting than when the braking weight is fullv raised 
there is not such a heavy initial demand on the supply 
system as would bé the case if the magnet were emploved. 
Such lifting motors are arranged so that they can lift on 
either side of the lowered position, and hence they can 
be reversed simultaneously with the working motor. For 
low voltages the lifting motors are connected direct to the 
supply, while for high voltages choking coils are employéd 
in series, within certain limits decreasing in direct pro- 
portion to the frequency. For medium voltages, non- 
inductive resistances are frequently placed in series. The 
general appearance of the three-phase brake-lifting motor 
is seen in Fig. 1. It consists of a slow speed three-phase 
motor attached to a cast-iron casing containing the spur 
reduction gear. This gear turns the crank backwards or 
forward through an angle B equal to about 120 degrees. 
Lifting levers connect this crank and raise the brake. 
When the motor circuit is interrupted the weight of the 
lever draws the crank back again into its lowest position. 
The crank movement is limited by means of a flat spring 
and the air dashpot is placed in the upper part of the casing 
in order to provide that the crank shall not be pressed too 
violently against this spring. It also acts as a safeguard 
against the oscillation of the former in its off position 
due to the acceleration. produced bv the braking weight, 
which, if unchecked, might cause the brake to be released 
again. The damping effect of the dashpot is accurately 
adjusted so as to come into action immediately before 
the highest and lowest positions are reached in order to 
prevent the load from falling by means of an adjusting 
screw on the air passage. A dead point is provided by cut- 
ting a vertical slot in the brake lever, whereby the crank 
can turn through an angle œ of about 24 degrees on either 
side of the vertical slot without lifting the brake, and it 
will be seen that this motor can be used to obtain a pulling 
or pushing effect by arranging the lifting crank in a suitable 
manner. 

There are, of course, a considerable number of points in 
the design of such magnets that can onlv be determined 
by previous experience in design and by appreciation of 
the conditions surrounding their use in any particular 
case. It is, therefore, impossible to standardise indis- 
criminately, and the mistake should not be made when 
applying a braking device, of adopting the braking magnet 
and gear without fully going into the details of the work 
which the mechanism will have to undertake. For this 
reason it will be seen that the design of lifting magnets for 
these particular purposes is of a specialised nature, and the 
research work which has been undertaken by the All- 
gemeine Elektricitats Gesellschaft has culminated in the 
design of the types described above, and is, therefore, of 
utmost value. 


TURIN EXHIBITION AWARDS. 


—— 


Official List of Honours in the Electrical and Allied 
Sections. 

We give herewith on official authority a full list of the 
awards in the Electrical and Allied Sections made by the 
judges at the Turin International Exhibition of Industry 
and Labour. 

ELECTRICITY. -— 

GROUP V.—CLASSES 28 AND 29 (CoMBINED)- GENERATION, 

DISTRIBUTION, AND MECHANICAL APPLICATIONS OF ELEC- 
TRICITY. 

Crand Prix: The Campbell Gas Engine Company, Ltd. ; 
The Morgan Crucible Company, A. Reyrolle & Company, Ltd., 
The Westinghouse Electric Company, Ltd. 

Diploma of Honour: Muirhead & Company, Ltd. 

Geld Medal: The Crypto Electrical Company, The Lancashire 
Dynamo and Motor Company, Ltd., Ozonair, Ltd., Venner Time 
Nwitches, Ltd. 

Crass 30. -ErEcTERIC LIGhtina. 
Gold Medal: Samuel Heath & Sons. Ltd. 
Silver Medal: Venner Time Switches, Ltd. 
Chass 31.--TeELEGRAPHY AND TELEPHONY, 
Hors Concours: Cambridge Scientific Instrument Company. 


Ltd. 
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Grand Prix: Marconi Wireless Telegraph Company. 


CLASSES 33 AND 34 (CoMBINED).—- APPARATUS AND INSTRUMENTS 
FOR MEASURING ELECTRIC POWER AND FOR SCIENTIFIC AND 
EXPERIMENTAL RESEARCHES. 

Hors Concours: Cambridge Scientific Instrument Company, 

Ltd. 

Grand Prix: Nalder Bros. and Thompson, Ltd. ; Robert W. 

Paul. 

Gold Medal: John J. Griffin & Son, Ltd. ; 

Manufacturing Company, Ltd. 

Crass 32.--ELecTRO-CHEMISTRY. 
Grand Prix: Ozonair, Ltd. 
Diploma of Honour: John J. Griffin & Son, Ltd. 


The Reason 


OTHER AWARDS. 
AEVATORS, LTD. 

Nilver Medal, Classes 21 and 22 (Lifting, Hydraulic 2rd 
Air Machinery, Fire and Safety Appliances, ard Submarine 
apparatus). 

Cold Medal, Classes 43 and 44 (Sanitation and Provision- 
arv, Provisions for comfort and safet v). 

Silver Medal. Classes 60 and 61 (Motor Cars, Motor Cveles, 
Motor Boats, Cycling, Touring). 

Diploma of Honour, Classes 64, 65 end 66 (The Medern 
Town). 

(sold Medal, Classes 67 and 68 (Town Improvements and 
Sanitary Engineering). 

Gold Medal. Class 75 (Heating Appliences, Cooking 
Ranges, and articles of Domestic use). 

Grand Prix, Class 81. 

(‘old Medal, Class 11. 

Grand Prix, Class 105. 

Diploma of Honour, Class 111. 

Diploma of Honour, Classes 112 and 113. 

Diploma of Honour, Class 114 (Purification of Waste 
Products, ete.). 

Diploma of Honour, Class 121. 

Gold Medal, Classes 165, 166 and 167. 


Messrs. BABCOCK AND Wir.cox, Lro. 
Grand Prix, Classes 19 and 20 combined (Steam  Planit, 
Heat and other Engines, Transmitting, Lubrice tine, 
Regulating and Indicating apparatus). 


THE CAMPBELL Gas ENGINE Company, LTD. 

Grand Prix, Classes 19 and 20 (Steam plant, Heat and 

other Engines, Transmitting, Lubricating, Regulating ard 
Indicating instruments). 


Messrs. MERRYWEATHER & Sons. 

Grand Prix, Classes 21 and 22 combined (Lighting, 
Hydraulic and Air Machinery, Fire and Safety appliances, 
and Submarine apparatus). 

Grand Prix, Classes 64, 65 end 66 (The Modern Tow). 


THE NATIONAL Gas ENGINE Company, LTD. 
Grand Prix, Classes 19 and 20 (Steam Plant, Heat and 
other Engines, Transmitting, Lubricating, Regulating and 
Indicating apparatus). 


OZONAIR, LTD. , 

Gold Medal, Classes 43 and 44 (Nanitation and Provision- 
ing, Provisions for comfort and safety). 

Crand Prix, Classes 67 ard 68 (Town Improvements and 
Sanitary Engineering). 

Grand Prix (only award), Classes 69 and 70 (Public 
Buildings, Private Dwellings). 

Diploma of Honour, Class 75 (Heating Appliances, 
Cooking ranges, and articles for Domestic use.) 

Grand Prix, Classes 83 and 84. 

Grand Prix, Class 101. 

Diploma of Honour, Class 105. 

‘Silver Medal, Classes 112 and 113 (Chemical Apparatus, 
etc.). 

Silver Medal, Class 114 (Purification of Waste Products, 
etc.). 


PULSOMETER ENGINEERING Company, Lrp. 
Gold Medal, Classes 9, 10 and 11 combined (Physical, 
Optical, Surveying and Astronomical instruments). ` 
Diploma of Honour, Classes 112 and 113 (Chemical 
Apparatus, etc.). 


Messrs. HANS RENOLD, Lrp. 
Grand Prix, Class 38 (Road Transport). 
Grand Prix, Classes 60 and 61 (Motor Cars, Motor Cycles, 
Motor Boats, Cycling, Touring). 
Tuk SYNCHRONOM COMPANY. 
Diploma of Honour, Classes 67 and 8 combined (Measuring, 
Drawing and Chronological instruments). 


UNDERFEED STOKER COMPANY, LTD. 
Gold Medal, Class 75 (Heating appliances, Cooking ranges 
and articles for Domestic use). 
Gold. Medal, Classes. 12. and 113 (Chemical. apparatus, 
etc.). 
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Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 
. RULES. 

Under the above heading we inscrt questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 


QueEstions.—For each suitable question we offer one shilling. | a [s : 
f. centre pair of "current" terminals, and in types D 


Questions of a practical character stand a better chance o 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. l 

ANSWERS.—4A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the care of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
ef the appearance of the questions. 


QUESTIONS. 

Problem No. 1261.—Compare the following three-phase 
induction motor starters (squirrel cage rotors) for 
perforinance, reliableness, repairs and cost. Star 
delta, auto transformer, non-inductive resistances, 
air and oil cooled, and liquid resistances for motors 
up to 300 h.p. 50 ~ 220/440 volts. To start against 
| full load ?—' START." 

Problem No. 1263.—At a small lighting station there is a 
60 kw. c.c. shunt machine with commutating poles 
being driven hy belt. Another machine built on 


identically the same lines is installed, and intended to . 
run in parallel with the first machine, the direction of . 


rotation of the two machines being the same. The 
new machine on being run up to speed fails to excite, 
but excitation takes place when current is supplied 
to the shunt coils from the batterv. When the latter 
is cut out, it still fails to excite. By changing over the 
shunt leads the machine is made to excite, but gives 
its voltage in the reverse direction. The busbar con- 
nections are then changed over, but still it is impossible 
to run it in parallel as the sparking at the brushes is 
excessive. State the cause of such behaviour and its 
remedy.—-A. P. 

Prohlem No. 1264.—In a telephone exchange worked by 
“line and carth” circuits, it is necessary to make 


provision for a number of new subscribers for whom | 


, 


“ metallic circuifs " are provided. 
an earth connection made to the latter destrovs 
quietude and impairs efficiency, so that it is not 
advisable to connect the single lines dircct to. the 
double ones. Suggest a way out of the difficulty.--- 
J. H. E. 

Problem No. 1265.— Describe and illustrate a method for 
electrozincing iron objects. There seems to be great 
difficulty in securing an even, adhesive coating of 
good quality. What sort of zinc should be used as 
anode ?—' Krrry." 


$.* No replies have yet come to hand to Problem No. 


1261. 
ANSWERS. 
Motor for Single-Phase and Three-Phase Circuit. 


Reply to Problem No. 1262 (awarded 10s.).—" Describe a 


It 1s known that | 


type of motor equally suitable for all single-phase and | 
three-phase a.c. circuits; show its connections and - 


general: construction and give hints as to its calibra- | 


tion. About what losses might be expected within the 
meter ? "— M. T. 

A new type of a.c. meter recently brought out by the 
I«wia Meter Company, of Munich. appears to meet the 
requirements specified by “ M. T.” This meter is made 
in four main types, viz. :- D, Zs, Z4, and Do: designed 
respectively for three-phase three-wire circuits ; two-phase 
circuits with common return: two-phase circuits. with 
separate returns and three-phase circuits with neutral 


return. All tvpes are available for current capacities from’ 


to 500 volts, 


3 to 100 amps. and for any terminal 
loads with or 


d. u 
and can be used on balanced or e 
without phase displacement. 


The D, Zs and Z, meters (see Fig. 1) comprise two 


, separate electro-magnetic groups both working on an 


aluminium disc Aj, while braking magnets B,B, control 
a second disc Ay. In the three-phase meter Do a third 
magnet group drives the upper disc. The connections of 
the latter meter are shown in Fig. 2: in type Z4 the 
return wires of the shunt circuits of the two electro- 
magnet. groups, then emploved, are connected to the 


and Zs the centre current terminals are, of course. 
short-circuited, the right and left pairs being used exactly 
as shown in Fig. 2. In all types the shunt coils are con- 
nected between one supply main and the neutral or common 
return via the small terminal blocks shown : such of the 
latter as are not required in other types than Do, are 


ISARIA-DR EHSTROM -2 AHLER NE (3371) 
t nm 
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simply left blank. The aluminium driving and braking 
discs are 110 mm. diameter and weigh about 70 grms. ; 
the mechanical disposition of the various parts is obvious 
from Fig. 1. The base plate G is of cast iron, and a sheet 
zinc cover i8 secured bv four screws. 

At full load the driving torque of these meters range 
from 10 to 18 cm. grms.: the consumption in each shunt 
circuit does not exceed 0:8 watt at 100 volts, and the full 
load voltage drop in each current coil is 0:3 to 0:4 volt 
in the 5 amp. sizes. 

To calibrate the meters, they are run for 4 hour or so 
at normal voltage and the adjusting plate on the shunt 
iron core is 80 adjusted that the meter shows a slight 
tendency to run on no load. The phase displacement in 
the various branches is regulated bv series resistance, and 
one current circuit is then loaded fully, but non-inductivelv, 
and the braking magnet-is displaced till the meter runs 
approximately, correctly. With the shunt. cireuit at its 
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normal excitation, the current in the second and third 
(if any) current coils in turn is adjusted to a value equal but 
opposite to that in the first current coil, and the shunt iron 
is then displaced till the meter remains at rest at all loads. 
Final adjustments are by means of small movements of the 
dimping magnets. A small piece of iron on the armature 
disc ensures that the meter shall start at } per cent. full 
load, although refusing to run light on 20 per cent. excess 
voltage. 


Fic. 2. 


Short circuits and variations of frequency have but little 
effect on the accuracy of these meters, and normal accuracy 
is retained so long as the phase displacement in the circuits 
metered does not ed 60°-70° (cos 9 = 0:5 to 0:26). 
Ten per cent. increase in the terminal voltage causes the 
meter to run about 2 per cent. slow, while 10°C. increase 
in temperature causes the instrument to run 055 to 1:1 
per cent. fast. For further particulars of these meters, 
“M. T." may refer to “ Elektrotechnische Zeitschrift," 
1909, p. 257; 1910, p. 402; and 1911, p. 803.—-L. C. 


Defects of a Crane Motor. 


Further Reply to Problem No. 1260 (awarded 5s.).—'* A 
series-wound crane motor runs only about half speed 
with controller gullon, and takes twice the full load 
current. It behaves exactly similarly with or without 
load except in the latter case the current is reduced 
a little. What is the cause ? Insulation between poles 
and earth is good." —'' QUERY.” 

The cause of “ Query's " trouble would certainly appear 
to be a short circuit in the armature windings. This means 
that the faulty coils do not take any share in the work 
of the motor but form virtuallv a separate armature driven 
as a dynamo armature by the effect of the coils which 
are sound. These coils thus being rotated in a strony field 
have a voltage induced in them. In virtue of the short 
circuit and consequently low resistance of their complete 
circuit, a current of greater or lesser dimensions is circulated 
through them. This, of course, acts as load on the motor, 
and consequently more current is taken from the mains 
to drive the machine. | 

"ince the motor is series- wound, anv additional current 
taken from the mains serves to increase the intensity of 
the field, and consequently to bring down the speed of 
rotation. This will be perfectly clear if elementary and 
fundimental facts are considered. 

The speed of any motor is dependent upon the back 
E.M.F. set up bv it, and is inversely proportional to the 
total flux per pair of poles, the number of armature bars, 
and a constant depending on whether the machine is wave 
or lap wound or 


e 


-—— + 
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‘to Fig. 1. 


IQII. 
E, x 108 
IR “NxBxK 


E, = Back E.M.F. in volts. 

N = Total flux per pair of poles. 

B = Total conductors round the armature periphery. 
K = Constant (two for wave wound armatures). 

Now since N is doubled and E, cannot increase (it being 
limited by the applied voltage less volts lost in overcoming 
resistance) the speed will necessarily be halved. This reduc- 
tion might not be so much in the case in question as the 
effective number of bars is reduced, but again, this difference 
will be partiallv, if not quite. balanced by the extra drop 
in volts and consequent lowering of E,, due to the excessive 
current flowing. 

The reason that a similar state is obtained at full load is 
probably that the field has become practically saturated 
at no load owing to the excitation being doubled and con- 
sequently the additional current taken by the load has 
desig no effect on the magnetism cf the field (apart 
rom the question of armature reaction, which would not 
then be important owing to the great stability of the main 
field). 

As the motor is on crane duty, it is possible that the work 
is 80 intermittent that the excessive ¢urrent taken by it 
has not time to show its presence in the manner that it 
would if the duty were continuous, but the armature must 
be very liberally designed as regards reactions if no sparking 
takes place during the commutation of the very heavy 
currents. 


Fic. 1. 


This last paragraph gives a clue to a good method of 
locating the fault. The machine should be run for a con- 
siderable time and then shut down, and the armature should 
then be felt all over by the.hand and the points or parts 
of greater temperature than the remainder noted. These 
regions will be those of the faulty coil or coils. Careful 
examination may show badly charred insulation, or it may 
be possible to detect a smell of burning. Such operations 
as these may lead to a quick determination of the parts 
at fault. 

1f. however, such sutple expedients as those mentioned 
fail to locate the bad coils, one of the following two methods 
should prove more successful : 

Pass a current through the armature in at one side and 
out at the other and obtain a central reading voltmeter 
or a galvanometer with two suitable leads. Now referring 
Let the current enter the armature at section 
one on the commutator and, sav, leave from section 7. 
If then one lead of the voltmeter is placed on section 2 
and the other lead, on (section 12,5 ho» reading should be 
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obtained, as, if the coils between the respective segments 
and the starting segment are sound, the voltage drop in 
them should be equal and opposite. This operation should 
be continued, i.c., the leads moved from 2 to 3 and 12 to 
11 without any visible reading being obtained. If now 
one coil, say that between 1 and 2, 1s short circuited, a 
reading will be obtained owing to the voltage drop between 
l and 12 being unbalanced. In order to ascertain whether 
there 1s only one coil short circuited, all of the segments 
should be tested in the manner mentioned and any altera- 
tion in the voltmeter reading will indicate another faulty 
coil on either the left-hand or right-hand sid» of the starting 
point according to whether the reading is increased or 
decreased. 

Another method of actually locating the point of short 
circuit is to pass a very large current through the armature 
and thus burn the short-circuiting medium out. This is. 
of course, similar to the method mentioned earlier on, and 
it assumes that there is a large supply of current available ; 
but it is often the best method to adopt not only from the 
point of view of quickness, but the burning out action is 
easily detected. 

The cure for the evil is obviously to partially or entirely 
remove the faulty coil and to le it. Great care 
must be taken in doing this, especially if either of the 
" heating " methods of detection has been adopted, as the 
heat will have affected the sound parts of the insulation, 
making them brittle and thus hable to crack under the 
least bending stress.—*' Kot.” 


A CORRECTION. 

* Fergav, writing from Leeds, says: '' In the reply of 
A. LET! to question 1260, published in your issue of 
October 20, there is a somewhat incorrect statement. 
Under suggestion No. 2, to account for the trouble des- 
cribed in the question, * A.E.T.' says, ‘the motor has its 
incorrect armature, that is, if the machine is a 220 volt 
crane motor, then a higher voltage armature (sav, 500 
volts) has been supplied. This would have a much higher 
resistance than the correct armature, so that when added 
to the field resistance would probablv give current of 
about double full load. Of course, this suggestion is onlv valid 
under the conditions stated, viz., that the crane motor is 
operating on a 220-250 volt supply.’ The suggestion is 
not valid at all. Without labouring the point too much 
one may say that the speed of a motor depends on the 
value of back E.M.F., which is proportional to the field 
strength (magnetic lines per pole), the number of turns in 
series on the armature between terminals and the speed 
of rotation (the rate of cutting of flux). A 500 volt arma- 
ture will have 328, approximately twice, as many turns 
in series as a 220 volt armature; thus, assuming the 
same field strength it follows that only half speed is re- 
quired to obtain the same value of back E.M.F. The 


HE 


resistance of the armature barelv effects the question and. 


even if so, how would an increased resistance * probably 
give current of about double full load ' ? I point out this 
error hoping it will be Ateresting to the many readers of 
this section of your paper." 


Alternating Current 
Calculations. 


(Continued from page 451.) 


Section XIV.—Polyphase Power. 

ExawPLE 1.—Two wattmeters are used to measure the 
power supplied to a three-phase motor. The reading of one 
wattmeter is 16 kw., and that of the other is T kw. Determine 
(1) the power received by the motor and (2) the power-[actor 
of the motor. 

Let the two wattmeters W, and W, be connected ns 
shown in Fig. 1, and in the case under consideration the 
load will be a balanced one. In a three- -phase svstem the 
power absorbed at any instant, t, is 


P, = eu, + eü F e........ (1) 
Now in the case of a mesh connection we have 
etete = O 
nod 1, T D =O 
and I, =i—%, 


I, =1,—4, 
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I, = 1,— L 
And since e, = — (e, 


in (1) 
P,-—(ece)ücdethnldet, 
= e, (& — 4) + e (5 — 4) 
= e, I, — e, I, 

It thus follows that the measure of the power at any 
instant, t, is given by an expression which contains only the 
line currents and the pressure between the mains, and bv 
taking the mean of the instantaneous values of the power 
throughout a period we may write, for the case when the 
power-factor is unity, 

P = E, I; — E, I, 
in which virtual values of the pressures and currents are 
used. It would thus appear that the measure of the mean 
power absorbed is given by the difference of two wattmeter 
readings, but it should be noted that the above formula 
has been deduced by taking only the positive directions of 
the currents and pressures, whereas 1f the two wattmeters - 
are exactlv similar and the fine wire or pressure coils are 
connected up in the same sense—i.e., the corresponding 
terminals of the pressure coils be connected to the cor- 
responding line wires—one of the pressures would be 
reversed, and the sum of the readings of the two wattmeters 
would give the measure of the mean power. Thus, when 
connected as shown in Fig. 1, we have 

P = E, I, T En I 

The star method of connecting the three-phase windings 
of a motor lends itself more readily for deducing the 
formula giving the power-factor of the motor, and the 
reader is referred to Figs. 1 and 2, in the previous article 
(page 450, October 13), from which it will be obvious 
that the readings of the two wattmeters indicate the 
following values :— 


+ e) we have bv substitution 


Non-Inductive 


FIG. 1. 
W, = E,, I, COS 0, ' 
and 
W, = E,, I, cos ^, 
and 


P=W,+W, 
Now from Fig. 2 (page 451) the phase angle between the 
interlinked pressure E,, and the current I, is DOa, and 
angle DOu = €, (q — 20°) 
whilst the phase angle TM the interlinked pressure 
Ep and the current I, is Pd and 
angle FOe = 6, = (¢ + 30°) 
W = FE, 1, cos a — 30°) 
and 
= E, T, cos ($ + 30°) 
When fie load is perfectly balanced the power-factor 
is a perfectly definite quantity, and its value is found as 
follows :— 


W, cos (cb — 307) — 30°) 


Ww, e Cos (p + (ip + 30°) 
and 
WwW, | h 
Wi — cos(ẹ — 30°) — cos ($ + 30°) 
W, ,, Cox(@ — 30°) + cos ($ + 30°) 
-+1 
W. " 
2 sin o sin 30? . 
= - = an 30 
2 cos o cos 30? FU St DM! 
l 
= V3 tan ¢ 
W, i 
T MA D 
*. tan ¢ = Veo = k W, + W, 
W, 
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from which the power-factor of the circuit—1.e., cos $ — 
1s readily obtained by using tables of tangents and cosines. 
In the given example, the power supplied is 
P=W,+W, =1647 
= 23 kw. 
16 —7 


and tan @ = 4/3 x i647 


=V3 x » = 06776 
Ø = 34° 7’ 14" (from table of tangents) 
and 

cos Ø = 0:8278 (from table of tangents) 

power-factor = 82°78 per cent. 

EXAMPLE 2.—The power absorbed by a three-phase motor 
is given by two wattmeter measurements as 22-5 kw. If 
the power-factor of the motor is 0-8, determine the readings 
of the two wattmeters. 

Since P = W +W, = 325 kw. 

W, = 22:5 —W, 


but cos g = 08 
S. =36° Be’ 
and 
tan 36° 52’ = 0-75 
but 
t But 
an =4 3 x : 
nnb an w)— W.] 
" Oe 2: Denk n poat P 
0-75 = 1-732 x — ns  —- 
292.5 x 0-75 ] 
D732 = 225 — 9W, 
and 
, 229.5 — 9-745 
W, - od 
= 63775 kw. 
and 


W, = 161225 kw. 

HXAMPLE 3. —4n a certain tivo-wattmeter test of the power 
supplied toa three-phase system the reading W, was 7:7 
times that of W,. Determine the power-factor of the syst: 

Let cos $ be the power-factor of the system. 
Then since 


and 
cos @ = cos 53° 8’ 
0-6 = power-factor. 

EXAMPLE 4.—In the previous example W, = 39:2 kw. 
By altering the conditions of working wt was found that the 
same power was absorbed but the power-factor was reduced 
to 0:5. Determine the power supplied and the value of the new 
reading Wo. 


LÀ 


Pe WEW = W, T Wi 
8-7 8:7 
=> aom 3 e 
Sigg pes 
= 44-3 kw. 


Under the new conditions the power-factor is 
0:5 = cos o 


<. p = 607 
And 
W, — wW. : 
m, X) o. fi . = ; s 
Pan 60 A3 x WW. | 
W,—W M 
. ares D NEN nod? E MP MERE. 3 
ae ] (32 = 1 123 x W, + W, 
a r E i 
W,-W, 
and 
W,20 
and 
Wi = 44:3 kw. 


The student would do well to determine how W, and W, 
change when the power-factor is 0-4. 


(To be continued.) 


Wireless Telegraphy. 


The wireless telegraph station at Spitzbergen is now 
completed and ready for use. The machinery is reported 
to be working satisfactorily, messages are received at 
Spitzbergen from Poldhu, and communication is being 
established with the station at Ing5, in the north of Norway. 
When this is completed on November 15 the Spitzbergen 
station will try to correspond directly with other Scan- 
dinavian stations, and eventually also with Norddeich, in 
Germany. 

An order for a 5 kw. wireless station in the Falkland 
Islands has been placed bv the Crown Agents for the 
Colonies with Marconis Wireless Telegraph Company. 
Ltd. The installation will have a working range of 400 
nautical miles over water, and the maximum range con- 
siderably exceeding the above figure. 


A telegram from San Francisco states that the wireless 
operators there have exchanged for the first time messages 
with Japan, over 6,000 iniles of ocean. The San Francisco 
operator receivcd. instructions to listen for calls from the 
Japanese operator on the island of Hokesu, the most 
northerly wireless station in Japan, and tests showed 
the new equipment recentlv installed there to be to a 
large extent successful. 


The first German fishing steamer fitted with receiving 
apparatus for storm warnings and weather reports was the 
Blankenese cutter SB 57. On its first trip after the instal- 
lation had been put on board she received news from 
Norddeich, but the signals were accompanied with manv 
disturbing noises, This defect has now been remedied, and 
the Finkenwarder ocean sailing ship HF 235 has now 
been fitted with wireless and is on her first voyage with it. 


Denmark is about to erect wireless stations in Greenland 
and Iceland. Russia is about to instal several in Siberia, at 
Alexandrowsk, Ochotsk, Guicliguinsk, and Yamsk, on the 
coast of the sea of Ochotsk, at Novo Mariinsk on the 
peninsula of Tchoukotsk, at Markovo and at Tigil in 
Kamskatka and at Cape Dechnev (East Cape) — The 
British Lloyd Company, which has the monopoly of wireless 
telegraphy in Egypt. is about to erect a station at Port 
Said. The new station will be stronger than the present 
stations at that place, Suez and Aden, and will be able 
to exchange messages with Malta. Wireless telegraphy 
has also been established between the islands of Curacao 
and Aruba in the West Indies. 


—M — 


An arrangement is described. by P. Ludwig in the 
Physikalische Zeitschrift " for utilising balloons as 
receiving stations for wireless telegraphy. When the 
balloon is half-filled a wire ring is fitted round it. One end 
of the ring communicates with the car and serves as the 
upper half of the antenna. The lower half comprises a wire 
which is suspended from the car. The apparatus is designed 
to receive waves 500 metres in length, the lower antenna 
being 125 metres in length. Messages were sent bv the 
Bran method from the 30 metre high. T antenna of the 
Physikalischer Verein at Frankfort and at a height of 
about 2,000 ft. Three balloons were used for a second test 
and received messages from Frankfort, Darmstadt and 
the military station at Coblenz. 


During the present autumn a new wireless station will 
be opencd at Konigsberg, partly for public use. The 
German telegraph office will then have seven wireless 
stations, Konigsberg, Danzig, and Surnemunde on the 
Baltic, and Norddeich, Cuxhaven, Heligoland and Sylt on 
the North Nea. The German post office is exerting itself 
indefatigably in this direction, and while only a few weeks 
ago anyone wishing to conununicate by wireless was 
compelled to resort to one of the large steamship companies 
all German telegraph otlices muwyaccept such messages. 
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High Efficiency Condensing Plant. 


In last week's issue of the ELECTRICAL ENGINEER we 
devoted an illustrated article to two of the specialities of 
Messrs. G, and J. Weir, Ltd., of Cathcart, Glasgow, namely, 
the Weir * Unilux " condenser and the Weir “ Dual” 


air pump. We now propose to deal with the application of | 


the Condenser and the Weir direct acting air pump to the 
purposes of power stations with a view to securing greater 
efficiency. 

The evolution of the latest types of this apparatus has 
been brought about through Messrs. Weir's specialised 
experience in relation to marine turbine condenser and air 
pump installations where the essential and indispensable 
conditions are freed. from complications and from any 
possibility of breakdown. The aim has been to secure in 
the simplest practical form those principles of condenser 
design which experience has proved to be correct, namely, 
(a) the passage of the steam over every part of each tube, 
at uniform velocity, in a straight line from the exhaust 
inlet to the vapour and air outlet, and (b) tube lengths, 
diameter, and water-flow in accordance with the accurate 
transmission rates possible under any given set of con- 
ditions. From a condenser embodying these essential 
principles, in association with an air pump, or air and 
water pump of proved efliciency there should be obtained 
(a) the desired vacuum, (b) delivery of the condensed 
steam from the hotwell at approximately the vacuum 
temperature if no air leakage is present, and at the mini- 
mum loss of temperature under leakage conditions ; and 
(c) the utilisation to the maximum extent of whatever 
amount of circulating water is available. 

It is claimed that all these conditions can be met by the 
Weir condensers and air pumps, the design of which can 
be adapted to any given set of conditions, any desired 
compromise being made between the surface required and 
the maximum circulating water efficiency. 

"ome little time ayo installations were supplied bv 
Messrs. Weir to the Wood-lane station of the Kensington 
and Notting Hill Electrical Supply Corporation to work in 
conjunction with two Oerlikon turbines of 1.600 kw. 
capacitv. The final trial results of this installation were as 
follows : 

Results 

obtained. 
281" at 30” Bar. 


Guarantee 
Figures. 
Vacuum in Exhaust Pipe 28" at 30” Bar. 
Hotwell Temperature not le s 
than p is 
Inlet Circulatiug Water 
Discharge Circulating Water 


05? at 28:1" Vac. 
=" -Q 


75 
05? at 28:1" Vac. 


92° at 28" Vac. 
75° 

Not less than 
90° at 28” Vac. 


Air end Water Pump Horse- 


power 2 ae .. 10 B.H.P. 6 B.H.P. 
Circulating Pump Horse-power 70 B.H.p. 55 B.H.P. 
Lbs. of steam condensed. per 

hour per sq. ft. of surface .. 10 lbs. 0-6 Ibs. 


The fact that it was not possible to obtain a higher load 
in the condenser than 9:6 lb. per square foot is due, of course, 
to the low steam consumption of the Oerlikon turbines, 
but an analvsis of the results given shows that the vacuum 
is the tenth of an inch higher than the guarantee at the 
specified inlet temperature, while the hotwell temperature, 
even at the higher vacuum, is three degrees in excess of 
the guarantee. As the maximum temperature possible at 
281 in. vacuum is 99 degrees, the actual temperature 
obtained, namely, 95 degrees proves very clearly the high 
thermal efficiency of the plant as well as the complete 
absence of air leakage. 

It will also be noticed that even at the higher vacuum 
the quantity of circulating water as indicated by its tem- 
perature at the discharge 1s very low, the discharge being 
95 degrees or 5 degrees higher than that guaranteed. It is, 
of course, unusual to find guarantees of outlet teniperatures 
in connection with condensers, but as at Kensington a 
very high overall efhciency was desired, it was necessary to 
conserve the quality of circulating water to deliver it to 
the tower at a maximum temperature. The small quantity 
of circulating water is well shown by the considerable 
saving of power required for.circulating purposes, the 
exact saving being 22°) over the guarantee. If the cir- 
culating pumps utilised the full guarantee horse-power, 
the vacuum would be increased to about 28'4 in. but, 


naturally the hotwell and circulating outlet temperatures 
would be decreased. The conditions obtaining at Ken- 
sington as regards the cooling towers were such that it 
was desirable to deliver the water at the highest possible 
temperature, and accordingly the vacuum was kept close 
to 28 in. and the minimum amount of circulating water was 
used. It is claimed that nothing could more effectually 
prove the accuracy of the " Uniflux ” principle of con- 
denser design than so satisfactorv a compromise between 
the vacuum and the circulating water temperature delivered 
to the town. and it mav fairly be held that this claim is 


ullv proved by the data given. 
fully } l by the data given 
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It will have been observed that the power required to 
drive the cireulating pumps in this instance is somewhat 
high. This is explained by the fact that the pumps are 
required to deliver the. water to the top of the cooling 
towers, the head being about 35 ft. Deducting the power 
required for this work, plus the friction in the pipes, it 
will be found that the entire power for circulating 
purposes is 18 b.h.p., or “9°, of the total turbine power ; 
adding 6 b.h.p. for the air and water pump, it is obvious 
that the power required for condenser auxiliaries at 28 m. 
vacuum and 75 degrees inlet is 1:296 of the main turbine 
power, so that in addition to obtaining high vacua and 
thermal results, the running cost of the plant is in every 
wav reasonable. ~ 

It will, of course. be understood that the data given 
merely represent the application of Weir designs and 
principles to a particular set of local conditions, but satis- 
factory as the results must be admitted to be, they would 
obviously show still greater efficiency in conditions more 
favourable as regards the space available and the means 
of driving the pumps. It is one of the special advantages 
of the " Uniflux " condenser, however, that it can be 
adapted to practically any conditions. It can be fitted 
vertically or in any other desired position and furnished 
with pump equipment steam or electrically driven in 
different combinations. For use m conjunction with small 
condensers, a compact design of air and circulating pump 
is the Weir “ Trident" type, in which the circulating 
pump is in the centre and the air pumps at each side, 
driven bv a single steam cylinder. For larger plants, 
where separate centrifugal or direct-acting circulating 
pumps are fitted, the air pump supplied is the ‘ Mono- 
type” direct-acting pattern, which represents the latest 
improvement in direct-acting air pumps, and has now 
been fitted to over three-quarters of a million I.H.P. 

During a recent visit to Glasgow we had the opportunity 
of inspecting Messrs. Weir's works and of making careful 
inquiry into the adaptability of these specialities of theirs 
to power plant requirements. As the result of our investi- 
gations we are able cordially to recommend inquiries on 
the part of consulting engineers and central station 
managers, for we believe that they will find in Messrs. 
Weir's plant a means of adding greatly to the efficiency of 


| existing installations. 


l 


O TE EE SE i UC NEKS) 


Discussions have lately been in progress in the German 
insurance offices with regard to the propused obligatory 
provision of wireless installations on German passenger 
steamers. It has been suggested that such provision 
could not be made compulsory unless there was a com- 
pulsion all round. The dens also discussed the question 
as to whether such a general order ix necessary. It would 
only concern such ships wlüch can or are likely to make 
much more use of the wireless station, as otherwise the 


"station. would not be of much use, even jn emergencies. 


It was further proposed that Germany might come to 
some agreement with the monopolists of wireless tele- 
graphy as regards fees to the relief of the shopowners. 

It is announced that the military authorities of botli 
Austria and Italy have withdrawn their opposition to the 
proposed full gauge electric railway between Riva and 
Verona, and it is probable that work on this line will soon 
be begun. At the same time 1t is likely that the narrow 
gauge electric line from Mori to Riva will be re-constructed 
as a full-gauge railway. 
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Major O’Meara on Scientific Degrees and on Multiple 
Telegraphy. 

At the first meeting of the Session 1911-12 of the Insti- 
tution of Post Office Electrical Engineers (Metropolitan 
Centre) which was held at the Institution of Electrical 
Engineers, Victoria Embankment, Major W. A. J. O’ Meara, 
C.M.G., Engineer-in-chief to the Post Office, delivered an 
inaugural address, in the course of which he said : 

The fact that we have such a full programme for the 
session which opens to-night happily encourages the belief 
that the interest in the work of this Institution is by no 
means on the wane, and that we can still expect to reap 
many advantages from the readiness of our colleagues to 
place the value of their experiences before us. Further, 
looming ahead is the transfer of the National Telephone 
Company business to Post Office control, and this fact 
suggests the possibility of a substantial increase in the 
membership of this Institution, probably before the end of 
the present session. While referring to this matter, I feel 
that I would like to extend on behalf of the Institution a 
very cordial welcome to those members of the engineering 
division of the Company's staff who desire to join the 
Institution in due course. It goes without saying that a 
no less cordial reception will be accorded to any offers which 
may be made by members of the transferred staff to read 
papers before the Institution. í 

“Quack " ENGINEERS. 

Considerable attention has been devoted recently by 
influential bodies and by the press and public generally, 
to the matter of the education or training of engineers, as 
well as to the subject of the value of degrees. The first- 
named subject is one which is very familiar to members of 
this Institution—having been dealt with specially on one 
or two occasions—and I have no doubt that most, if not 
all of you, have read with great interest that portion of the 
address delivered some weeks ago by Sir William Ramsay 
before the British Association which relates to this subject. 
Possibly you may remember Nir William's apt remark : 
“In England, we have made technical education a local, 
not an imperial question. Instead of hilf a dozen first- 
rate institutions of University rank, we have a hundred 
. . . and the training given is not that for captains of 
industry, but for workmen and foremen." That the 
fallacious idea prevails, sad to say far too widely in this 
country, that the functions of an enginecr correspond to 
those of a foreman is, I think, beyond doubt, and it is in 
the interests of, and it should be the aiin of engineers to 
remove this wrong and sometiines mischievous impression. 
There are, it is true, " quack " engineers in this world, as 
there are “ quack " doctors, but with this distinction, that 
while the medical professton has secured legal protection 
against “ quackery,” such protection has not, unfortunately, 
been secured by the engineering profession. I believe that 
a great amount of injurv has been done, and is still being 
done, by " quack " engineers, and I consider that some 
system of registration should obtain, and that before a 
young man is admitted to practice as an engineer, he should 
be required to submit some suitable proof of his quali- 
ficationa for the profession. 

A HarL Mark NEEDED. 

This raises the question of the value to be placed upon the 
possession of scientific degrees. Those who have followed 
the discussion which took place at the Institution of Civil 
Engineers during the past summer on the important 
question of the training and education of engineers, will 
not have failed to have discovered that there was a marked 
division of opinion on the subject of the value of degrees. 
Naturallv, one has been anxious to discover the reason for 
this difference. It seems to me that what the commercial 
world is looking for is something in the nature of a hall mark 
indicating the quality of the probable practical efficiency 
of the embrvo engineers. The employer reallv desires that 
the student turned out from our educational establishments 
shall bear some mark which will not only indicate the 
amount of his theoretical and practical knowledge, but also 
his real power to apply this knowledge to the work which 
the voung engineer may be called upon to undertake rather 
than a degree indicating examination-room performances. 

The requirements for the degrees conferred under the 
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present svstem are largely based on considerations more 
limited than those in the contemplation of the manufacturer 
or other employer, and it is not surprising therefore thot 
so much disappointment is felt in commercial circles with 
the degrees which are being so liberally bestowed, and 
which, necessarily, are almost wholly granted in respect of 
academic attainments of a certain order. I recognise that 
the situation 1s a very difficult and far-reaching one. It 
may be that too many young men entering the engineering 
profession commence to specialise too early in lfe, to the 
neglect of their general education. Further, it may be that 
the fascination of science, and the details of the application 
of its principles to particular engineering problems, tend 
to absorb completely the attention of the majoritv of the 
students to the exclusion of matters, a knowlcdge of which 
is essential if the engineer 18 to be something more than a 
mere tool to do the bidding of those not having the same 
intimate knowledge of his craft. The solution of the 
difficulty can be effected if for the present requirements 
for a degree, there can be substituted some means for 
marking down a man's qualifications in such a wav as to 
include, not only his theoretical knowledge, but also his 
ability to apply it readily and effectively in a mundane 
organisation, in which it must be recognised that human 
beings, and not the materials used, constitute the factor 
of prime importance. In condemning the system under 
which degrees are granted, it 18 necessary to guard against 
the danger of a wholesale condemnation nor only of the 
system itself, but also of all those on whom these degrees 
are conferred. Until the present svstem 18 modificd, it 
seems to me that the degree must be accepted as an indi- 
cation mainly of certain scholastic attainments, and that 
the emplover must himself be content to undertake the 
task of assessing the value of the personal and practical 
qualities of each aspirant engineer. 

It is little wonder that such great interest has been 
aroused recently in the matter of the training and recruiting 
of engineers. The reason is not far to seek. Everyone 
who has any knowledge of the practical side of engineering 
fully recognises that owing to the advances which have been 
made in recent times and to the large sums of monev in- 
volved in engineering schemes, it is mcre and more necessai v 
that the proper class cf voung men should be drawn into 
the profession. I am persuaded, no surer way to do this 
exists than that of properly appreciating the status and 
the value of the work of engineers. Nir James Inglis, 
doubtless, had this matter in mind when, some three vears 
ago, In his Presidential Address, before the Institution of 
Civil Engineers, he pointed out how important it was that 
the engineering work in Government Departments should 
be entrusted only to highly traincd engineers. In view of 
"ir James's personal experiences, not only as an engineer. 
but as an administrator, his opinion in this connection is 
very valuable, and it ts hoped that at no distant date his 
views on this subject will be very widely shared by all 
those in the highest authority. If a full recognition of the 
status of engineers is to be secured, not only must each 
individual engineer display «xdequate professional and 
general knowledge, but the whole body of engineers must 

also actively co-operate to obtain the creation ofa governing 
body to effect an efficient control over their pro- 
fession, and thus to protect adequately their own interests 
and those of the public generally. 


MULTIPLE TELEGRAPHY. 


In his subsequent paper on "The Various Systems of 
Multiple Telegraphv." Major O'Meara explained that he 
proposed to deal with the various systems of Telegraphy 
which, when working on a single line, enable one to utilise 
the available channels of communication, either. wholly 
in one direction, or partly in one and partly in the other 
direction, and that he had intentionally excluded systems 
which provide more than one channel, either hy the means 
of the duplex balance onlv, or bv loop circuit working with 
one or more channels superposed. Multiple systems natur- 
ally divide into certain distinct classes according to the 
way in which currents are utilised for transmission. These 
are indicated by certain divisions: Class 1: Signalling— 
currents of which vary not only in strength but alsoin direction 
—such as the Morse Quadruplex ; Class II: Signalling 
currents of moderately Migh frequency working in con- 
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junction with others of different frequencies of with ordinary 
telegraph currents, such as the Mercadier, Phonoporo, 
Picard ; Class JTI : Signalling currents built up of a series 
of impulses sent at short and frequent intervals. This class 
clades the Delaney and Pollock-Delaney: Class IV: 
Signalling currents consisting of a number of impulses of 
varying duration sent at regular recurring intervals. The 
Meyer, Baudot, Murray, Munier and Rowlands’ systems 
fall in this class. 


Major O'Meara briefly referred to the principles involved 
in the various systems, and gave the advantages and dis- 
advantages of each. In considering the question of the 
utility of the Multiple svstems, it is necessary to compare 
them with the automatic high speed svstems, because the 
problem of telegraphic transmission must be viewed from 
several standpoints, the more important of these being: 
(a) Saving in wire mileage: (b) Saving in labour costs ; 
(c) Saving in maintenance costs; (d) General convenience 
of system with special reference to the handling of messages 
and the correction of errors. Multiple systems are therefore 
not only in competition with each other, but they are as a 
class in competition with the high speed automatic systems. 

It appears to Major O'Meara that from a general view of 
the situation, it is preferable for short messages to be 
handled as complete units, such as is possible by a Multiple 
system rather than that they should be put together in bulk 
for automatic high speed transmission. With the Multiple 
systems the message is dealt with as soon as received, and 
corrections, etc., are asked for and yiven without delay. 
Further, these systems have the great merit of enabling 
the fullest use to be made of the line in dealing with not 
only long but short messages also. The general public 
have. in consequence, the advantage of a quicker service 
than is possible with ordinary high speed transmission 
systenis. Opinions are still divided on the subject of 
reception by tape as compared with reception in page form. 
If the matter 1s considered from the point of view of a 
quick and cheap service, which avoids all the waste of time 
involved by using the elaborate means for disguising errors 
or corrections, and in other ways to improve the appearance 
in the form and not the substance of the message, then the 
tape form of reception is superior to page form. It seems 
probable that future developments in printing telegraphs 
must follow the lead of the Baudot principle. The line 
speed is not high, and a further advangate 1s obtained by 
using a shorter code than the Morse.. It is interesting to 
note that the Post Office duplexed the Baudot system, and 
is working a quadruple duplex to Birmingham, and a 
double duplex to Berlin, and it is proposed, shortly. to take 
another step forward by converting the quadruple duplex 
into a sextuple duplex on the London-Birmingham circuit. 
If this experiment should prove successful—and there is 
reason to expect it will—then the Baudot system will prove 
itself to be the most expeditious machine printing tele- 


graph system yet invented for dealing with large volumes 


of traffic. 


Àn interesting discussion, opened by Mr. Moir, and in 
which Messrs. Stubbs, Slingo, Elliott, Pollock, Lack and 
Taylor joincd, followed, and the meeting terminated after 
a hearty vote of thanks, which was proposed by the Chair- 
man, Mr. J. M. G. Trezise, had been tendered to Major 
O'Meara. 


Mr. James Walker having left the firm of Messrs. Walker, 
Maclaren & Company, of Bush-lane and Suffolk-lane. 
Cannon-street, the business will in future be carried on 
under the title of Messrs. Mason, Maclaren & Company. An 
entirely new staff has been engaged, and will be under the 
managcment of Mr. F. W. Cornwall, who for some years 
has been associated with Messrs. Jeremiah Lvon & Com- 
pany and Messrs. T. A. Martin & Company. 


The death is announced, at the early age of 47, of Mr. R. 
Bebby, who for nearly a quarter of a century has been 
with the British Insulated and Helsby Cables, Ltd., and 
enjoyed in a peculiar degree the confidence of the firm as 
well as the deep esteem of his fellow employees. 
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Correspondence. 


All communications intended for the Editor should be addressed 
« Tas EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 


opinions adva by correspondents. 
WIRELESS TELEGRAPHY. 


SrR,—Some time ago we received a circular from Mar- 
coni's Wireless Telegraph Company, Ltd., which we 
believe has been widely distributed, sending us a summary 
of the action and of the judgment delivered by Mr. Justice 
Parker in respect of their British Patent No. 7777 of 1900. 
The circular states :— 

We desire to draw your attention to the fact that the 
system protected by this said British Patent is the only 
known system of wireless telegraphy capable of dealing 
with practical modern requirements, and every wireless 
telegraphic installation, if it have any practical value, is an 
infringement of the Marconi patent. 

We beg to state that there is, as a matter of fact, a 
well-known system which has been proved in many instal- 
lations all over the world to be capable of dealing with 
practical modern requirements, aud which at the same 
time in no way infringes the; Marconi, Patent (No. 7777 of 
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1900), whether the said patent be valid or not. The svstem 
we refer to is the " Singing Spark Svstem," known on the 
Continent as the " Telefunken System," of wluch we hold 
the exclusive rights in this country. Counsel's opinion has 
been taken on the question whether this system infringes 
Patent No. 7777 of 1900 and is as follows :— 


Re the TELEFUNKEN Company and Marconrs 
No. 7777 (1900). 


OPINION. 


We have carefully considered the arrangements of the 
Telefunken System of wireless telegraphy, known as the 
" Singing Quenched Spark " System, in relation to Mar- 
emis Patent No. 7777 (1900). We are of opinion that the 
Telefunken arrangements do not in any way infringe the 
Marconi Patent. In giving this opinion we have paid 
special attention to the judgment of Mr. Justice Parker 
in the recent case of Marconi v. the British Radio-Telegraph 
Company. The reasoning upon which that judgment was 
founded appears to suppert the opinion at which we arrive 
in this case. 


PATENT 


W. R. BOUSFIELD. 


Temple, GEORGE H. HUME. 


October 31, 1911. 

In view of this, we are prepared fully to indemnifv our 
customers against any action for infringement in respect 
of wireless telegraph installations supplied by us. 

Moreover, as already announced in the * Financial 
Times " of October 16, we have decided to commence an 
action against the Marconi Company for infringement of 
certain Telefunken patents of which we are the assignees. 


Yours, ete., 
SIEMENS BROTHERS & Co.. Lro. 
(W. Wheeler, secretary) 


P 
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THERMAL STORAGE AND GAS FICTIONS. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir, —The “ Journal of Gas Lighting" devotes space in 
its current issue to my views on Thermal Storage, and the 
writer of their Electric Supply Memoranda ventures a guess 
at the wav in which mv “ hot-box ” will operate. E 

I can only tell him that he has guessed wrongly, and he 
is also wrong in supposing it to be impossible to utilise 
stored heat so as to regulate the temperature exactly as 
needed. Of course, there must be a certain percentage of 
loss. Evervone recognises and is resigned to that; but 
the loss will be small and totallv insufficient to remove the 
scheme bevond the barrier of practicability. 

My critic recognises the weakness of his case, because he 
attempts to make it good by misrepresenting my argument, 
the strength of which hes in the contention that it is never 
possible to apply usefully all the calorific effect obtainable 
from coal gas. A very large percentage must be lost up 
the flue, or round the side of the kettle, or in useless radia- 
tion, whereas the application of heat from electricity ean 
be much more efficiently controlled. 

The calorimeter test is of academic interest in the labora- 
tory, but it is no indication of the results that are obtainable 
in actual practice, when the consideration of publie health 
has to be taken into account. 

It is only drawing a red herring across the trail to refer 
to the calorimeter, because I was careful to state in my 
first letter that I was arguing from the practical and not 
the laboratory point of view, and in practice the gases 
due to combustion are allowed to escape, sometimes taking 
with them 70% or 8093 of the heat generated, and that 
is why the cost of electricity can be made to compare 
favourably with the cost of gas for heating and cooking. 

I am sorry it has been necessary to trouble you with 
the above elementary facts in order to show that the logie 
of my arguments was not, as stated, based on anything 
so unreliable as a gas meter. 

The writer of the “ Memoranda” apparently finds it 
impossible to believe that ‘5 feet per revolution " should 
be written under an index which, as a matter of fact, 
revolves once for every five feet, or ten times as much. 

If he enquires at the Harlesden office of the Gas Light 
& Coke Company, they can only confirm the correctness 
of my statement, or he can call at my house, No. 32, The 
Avenue, Brondesbury-park, N.W., and inspect the meter 
for himself. 
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I have seen dozens of gas meters that are all inscribed 

with this ten times misleading inscription. 
Yours, ete., 
91-93, Paternoster House, C. ORME Bastian. 

Londen, E.C., 

October 24. 
To the Editor of THe ELECTRICAL ENGINEER. 

Dear Sir, —With. reference to Mr. C. O. Bastian's letter 
on the relative performance of electrical and gas water boil- 
ing devices, I suggest that the figures put forward do not do 
entire justice to the electrical methods. Although I have 
not had an opportunity of trying " Quartzalite " apparatus 
I have experimented with most of the other types and find 
that even hot-plate boiling is practically equal in efficiency 
to gas where the respective prices are 1d. and 2s. 6d. It 
has been pointed out by Professor Fleming that for boiling 
water bv gas 2s. 8d. per 1,000 cubic feet is equivalent to 
electricity at 1d. per Board of Trade unit, and his figures 
are borne out bv actual experiment. For instance, to 
raise 4 pints of water from 607 to 212? Fahr, with an elec- 
trical heating device of 8095 efficiency requires 272 watt 
hours, costing ; | 

At Jd. per unit = :133d. 
At Jd. per unit. = -266d. 
At 11d. per unit = °399d. 

Similarly, to raise 4 pints of water through the same 
range of temperature by means of the ordinary gas ring or 
grilling stove requires between 7 and 8 cubic feet of gas, 
depending on pressure and calorific value. This amount 
at 2s. 6d. per 1.000 cubic feet costs 225d., which, allowing 
for variations in efficiency of apparatus and conditions, 1s 
sufficiently near to prove the general statement that gas at 
2s, Rd. is equivalent to electricity at Id. for boiling, the 
most exacting electrically of all culinary operations. Con- 
sequently, at these rates cooking generally is distinctly 
more economical when carried out by means of electricity. 

A sinple method of judging the relative ecomony of 
electricity and gas for heating at various vates Is obtained 
by giving a figure of merit to the electricity supply in the 
following way : 

If the price per Board of Trade unit of electrical energy 
be divided into the price of 1,000 cubic feet of gas in pence 
an inverse figure will be obtained, and where this figure 
approximates to 30 or upwards the case for cooking by 
electricity is a very sound one. Ninularly, if a curve be 
plotted by setting out cost in pence, and fractions of a 
penny, of electricity along a horizontal line, and similarly 
to a convenient scale the cost of gas per 1,000 cubic feet 
in pence on a vertical line, by drawing a line from the 
zero point to the intersection of the lines of gas at 2s. 8d. 
and electricity at ld., it becomes possible to obtain nn- 
mediately the price at which either source of heat is equi- 
valent to any particular price of the other. 

Yours, ete., 
J. W. B.. 


Resident Engineer. 


il 


Electricity Works, 
Tunbridge Wells 
October 10. 


To New Readers. 


` The price of the ELECTRICAL ENGINEER has now been 
reduced to 2d. weekly, and the subscription rates are as 


follows :— 


12 months. 6 months. 3 months. 


United Kingdom — .. 10s. Od. Os. Od. 2s. 6d. 
Canada ss .. 12s. Od. 6s. Od. 3s. Od. 
Abroad "T .. 15s. Od. 7s. 6d. 3s. 6d. 


for which sums, payable in advance, the paper is delivered 
post free. 

To every reader securing for us three new annual sub- 
scribers in the course of the next sixe months, we shall 
have pleasure in sending the ELECTRICAL ENGINEER post 
free for one year, and for a proportionate period if they 
secure one or two new subscribers. It is important to 
notice that the reduction in price carries with it NO 
DIMINUTION in the SIZE or QUALITY of tlie journal. 
On the contrary, both will be INCREASED with the 
increasing circulation which this new development is 
bringing about. 


THE ELECTRICAL ENGINEER, OCTOBER 27, 


511 


-——— 


IQII. 


Are there too many Electrical Engineers ? 


[Ft will be remembered that the periodically recurring 
controversy as to whether or not the electrical engineering 
profession ìs overcrowded was recently raised once more 
bv a letter in the daily press, in which Mr. T. €. Elder 
referred to the difficulty experienced by many large 
engineering firms in obtaining the services of young men 
properly trained in the erection and installation of electrical 
machinery and in the carrving out of contracts. On this 
Mr. J. H. Squire, of Taunton, retorted that " the profession 
of electrical engineering is already overcrowded with 
qualified men earning either a miserable wage or else 
unable to obtain a position in any capacity.” In our issue 
of October 13 we printcd a number of letters in support of 
both propositions, and to-day we give a further instalment. ] 


An Appointment Found. 


To the Editor of the ELECTRICAL ENGINEER. 


Sir,—In your issue of October 13 you were good enough 
to print à letter from me in which I expressed the view 
that, so far as my experience went, both you and Mr. Elder ! 
were wholly wrong in regard to the demand for electrical 
engineers. id din that letter that I wasa thoroughly 
practical and fully qualified man who had carried out 
installations of the first importance, but that for the past 
four vears I had sought in vain for an appointment. I 
added that if you or anv of your readers could assist me 
to obtain an appointment I should be extremely grateful. 

On October 17 vou were good enough to forward me 
three letters which had been addressed to me to the care 
of your oflice. 

One of these was from a firm of employment agents 
offering to put my name on their books for a fee of 10s, 6d. 

Another was from a monevlender's tout. 

The third, I am happy to tell vou, was from the London 
agents of a large electrical undertaking in Nouth Africa, 
and they have given me a three years’ engagement at a 
very fair salary and with excellent prospects, and I sail 
during the second week in November. 

I desire to tender you my best thanks for vour kind 
services in this matter, and I shall do my best to make 
the ELEcrRICAL ENGINEER known wherever I may happen 
to be travelling. 

Yours, ete., 
M.LIE.E. 

Westminster, 

October 24. 


Hard Work and Small Pay. 


To the Editor of the ELECrRICAL ENGINEER 


Sir.—I should like to edd my testimony to that of 
Mr. R. Hesslewood Robinson and Mr. A. Munro m yonr 
last issue. I, too, have been " through the null” and have 
kept myself in touch with modern developments, especially 
in relation to alternating current and Ingh tension work, 
but at the present moment I am earning £130 a vear and 
am glad to get it, for I was doing nothing at all for eleven 
months, not withstanding iny qualifications. 

I know in a case like mine a good many people are apt 
to say “ there must be some reason for it. He must be 
unsteady, or unreliable, or else incompetent.” and even 
if proof of competence be given, personal assurances on 
the other two points are often looked at dubiously. I can 
honourably sav my record is a clean one and that wherever 
I have been I have faithfully endeavoured to carry out 
my work, but, nevertheless, I. as stated, am earning at 
the present moment less than £2 10s. per week and " glad 
to get it,” and to get it I have to work an average of 
113 hours per day, and in rush times 131 and 14 hours. 

I am lodging in the house of a bookkeeper whose brother 
is a linotvpe operator in a London newspaper office, earning 
an average of £5 10s. a week. Think of the irony of it. 


Yours, etc., 
H. B. (A Country ENGINEER). 


In Support of Mr. Elder. 


To the Editor of the ELECTRICAL ENGINEER. 

Sir, —I have read with great interest the correspondence 
in vour Inst issue with regard to the alleged overcrowding 
of the profession of electrical engineering. While I svin- 
pathise with those correspondents who have put their 
case with so much force, I cannot help feeling that there 
has been something left unsaid, or else that these are verv 
exceptional cases. 

It is. of course, inevitable that there should be a demand 
for voung men fresh from the Technical Colleges, and T 
can fully bear out the statement that most technical 
institutions have a larger demand for qualified voung men 
than they can supply. But it is perfectly obvious that 
however high the qualifications of these graduates, they 
are profoundly lacking in that experience, judgment and 
initiative which are so essential a part of the equipment 
of the electrical engineer, who is called upon to take charge 
large installations or to. superintend the construction 
and equipment of important works. The voung men 
are in demand to fill subordinate positions, and the higher 
positions must still be filled by the men of judgment and 
experience. But obviously such positions can only be 
filled by men who in addition to these qualifications are 
fully acquainted with modern requirements. 

The profession of electrical engineering. is one whose 
conditions are constantly changing with the progressive 
march of scientific invention and discovery. It is within 
my recollection that the claims of the early dvnamos were 
derided by many professing knowledge of electricity. In 
modern times the carbon filament prepared the way for the 
metal filament, but the metal filament at the outset 
was regarded with scepticism and suspicion, 1' is not so 
long since men of eminence in the electrical world scoffed 
at the practicability of currents of 60,000 volts ; they have 
lived to witness the use of 110,006 volt transmission lines. 
The tov of one vear is the tool of the next, vet despite the 
lessons of the past many men and in particular many 
electrical enyineers—I can speak to this of my own know- 
ledye—decline to accept this or that discovery which does 
not fit in with their preconceived ideas or limited know- 
ledge, and too late, find out their. blindness. Who does 
not remember what followed the first tentative announce- 
ments which adwnbrated © wireless telegraphy °? Who 
has forgotten the clouded early davs of alternating current ? 

Í fear there is great truth in the suggestion that the non- 
success of the man whose vears have given him experience 
and Judgment 1 Is due to non-receptiveness with respect to 
new ideas. There is a cant phrase, much scorned, that 

“ electricity i is still in its infancy," but in a broad wav it 

expresses a great fundamental truth. We know much, but 

only a fragment of the whole. Before we can with our 
present knowledge convert electric energy into light we 
lose 949, of it in heat. In forty vears or thereahouts we 
have learned so little that we only get six per cent of light. 
Who shall say how soon we shall have learned the lesson of 
the fire-fly ? Yet we are already told that in drawn 
Tungsten wire we have reached the Ultima Thule of the 
illumination world. 

I have been teaching electricity and magnetism for 
upwards of twenty vears and the chief lesson that I have 
myself learned is that there is no finality in electrical 
knowledge, no standing still and being content with what 
we know. For the man who rests on what he learned 


t. 


| twenty years ago there is no place in the electrical world 


of to-day. The men who succeed. 


and they 
those who never cease to learn. 


are many. are 


F. R.S, DSc. 


No Opening. 
To the Editor of the ELECTRICAL ENGINEER. 
Sir, —I gladly take advantage of vour offer to make my 
wants known. 
I am a thoroughly qualified electrical engineer and have 
carried out large works with a success for which 1 do not 
ask that my bare word shall be accepted but can produce 
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unimpeachable documents bearing out the same. I am 
48, strong, healthv, a teetotaller, member of the Insti- 
tution of Electrical Engineers: with ‘civil engineering 
experience as well and special knowledge of concrete work. 

Like one of your correspondents (" M.LE.E.") I call 
mvself a '* Consulting Electrical Engineer " because J have 
no practical work to do, and can find none. 

I would be obliged if you would register my name and 
address and put me in communication with any firm or 
agent having information of an opening which I would be 
suited to fill. 

H. S. M. 

Newcastle-on-Tyne. 


ELECTRIC LAMP FILAMENTS.* 
By N. E. Paine. 


The now flourishing industry of lamp filament manu- 
faeture has evolved from its first principles in less than a 
third of a century. Lamps with metal filaments, although 
now boomed as a fairly recent invention, were the subject 
of the earliest experiments, platinum being used in. 1878. 
The most successful early work, in connection with fila- 
ments, was done by Edison, although others did very 
creditable work but founded the basis of their experiments 
on wrong principles. 


CARBON FILAMENTS. 


‘arbon filaments can be prepared in several ways, the 
most universal method, however, is that which Powell 
devised. The process consists of dissolving cellulose or 
cotton wool in zine chloride and squirting the stiff solution 
through sapphire dies under alcohol. The thread thus 
obtained is subsequently dried, twisted to the required 
shape and baked in furnaces with pulverised carbon. To 
ensure uniformity of cross section, the filaments are 
flashed.” The process of flashing consists of heating the 
filament electrically in a hvdro-carhon gas, the thinner and 
therefore hotter parts obtaining a thicker deposit of 
carbon than the thicker parts. 


METAL FILAMENTS. 


Before the introduction of the gas mantle by Auer-von- 
Welsbach the carbon lamp could successfully compete 
with the old gas flame, but the gas mantle was superior 
to the carbon lamp, so that the introduction of the metal 
filament lamp was the salvation of the electric light 
engineers. The makers of metal filament lamps keep a 
great number of their processes secret, so that a com- 
parativelv &mall amount of information can be obtained. 
Metals that have been tried for filaments are platinum, 
zirconium, titanium, osmium, tantalum and tungsten, 
the latter two giving the most successful results. Tantalum 
filaments are drawn direct from the metal, but tungsten, 
being a more brittle metal, cannot be worked mechanically, 
so that the metal or one of its compounds must be put 
into a form more convenient for squirting. A recent process, 
however, enables even tungsten to be drawn. Several 
methods are available for producing suitable pastes for 
squirting. One method is to chemically reduce tungsten 
to a fine powder and mix it with some binding material. 
A method which is largely used involves the use of a 
colloidal solution of tungsten, which is obtained by chemical 
and electrochemical processes. Pastes are also obtained 
for squirting by forming an amalgam of tungsten, the 
mercury being subsequently distilled off. | 


Nernst FILAMENTS. 


Nernst in 1897 brought out his lamp, which would have 
been very popular had it not been for the introduction 
of the metal lamp. Nernst discovered that some rare earths 
as oxides of yttria and thoria, ete., although non-conductors 
at ordinary temperatures, became conductors at high 
temperatures and would withstand enormous tem- 
peratures before fusing. The material to be used is pre- 
cipitated from chloride solution by ammonia. It is washed, 
dried, mixed with binding material, and squirted through 
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* Abstract of n paper read before the Northampton Institute 
Enginecring Society, on Friday. October 20, 1911. 


THE ELECTRICAL ENGINEER, OCTOBER 27, I9II. | 


diamond dies, being subsequently baked in a zirconia 
furnace. 
Ruxning Costs. 
The following are some average costs for a 1,000 c.p. 
hours (including the cost of the lamp) for various makes. 
Current reckoned at 3d. per unit. 


Carbon - .. 13:8 pence. 

Tantalum TO, 

Tungsten 419 ,, 
MISCELLANEOUS. 


TRAIN LIGHTING. 
Metal lamps are well adapted for lighting of trains. 
the advantages over carbon lamps being 
l. Less energy consumption. 
2. Longer life of accumulators. 
3. Stopping trains self-supporting. 
4. Steadier light. 


EFFECT OF ALTERNATING CURRENT. 

An unexplained and unfortunate property of the tantalum 
lamp is its behaviour on alternating current. The filament 
breaks up into small sections, which become welded together 
again, each little breakage further weakening the filament. 


OVERSHOOTING. 
Metal lamps having a positive temperature coefficient 
allow a heavier current to flow on switching on than the 
normal. This has a weakening effect on the filament. 


LECTURES ON ILLUMINATION. 


The first of the special series of 12 lectures on Illumina- 
tion arranged to take place at Battersea Polytechnic was 
delivered by Professor J. T. Morris on October 17. The 
lecturer dealt with incandescent glow lamps, laying stress 
on the enormous progress of the last few vears and the 
extraordinary difficulties that had been successfully over- 
come in making metallic filament lamps. The gradual 
evolution of the carbon filament, Nernst, tungsten and 
tantalum lamps, the methods of attaching the filaments. 
and making allowance for the “ sag" were illustrated bv 
a series of lantern slides. The actual filaments used in 
various tvpes of carbon and metallic filament lamps were 
mounted intact on one of these slides and thrown upon 
the screen in order to show their comparative thinness, snd 
the lecturer subsequently showed that even these fine wires 
could support a tension of a 2 lb. weight without snapping. 
À great variety of the latest types of lamps was also shown. 
including the latest 200 volt 16 c.p. Osram lamps and the 
new drawn wire Mazda lamps. A series of life curves on 
metallic filament lamps (the latest tests of the National 
Physical Laboratory) also attracted much attention. In 
conclusion the lecturer expressed his thanks to the General 
Electric Company, the British Thomson-Houston Company, 
the Edison & Swan Company, and Messrs. Siemens Bros. 
Ltd., for their assistance in arranging an excellent displav 
of lamps. 

In his second lecture on Tuesday last, Professor Morris 
dealt with are lamps and vapour lamps. 

SR TTS, 
METROPOLITAN ASSOCIATION OF ELECTRIC 
TRAMWAYS MANAGERS. 

A meeting of the members of the Metropolitan Asso- 
ciation of Electric Tramways Managers was held at the 
Municipal and. County Club, Whitehall-court, Whitehall. 
S.W., on the 20th inst., when there were present :—Messrs. 
A. H. Stanley, Managing Director, London Electric Rail- 
ways and London United Tramways, Chairman of the 
Association; H. E. Blain, West Ham; A. Covenev. 
Erith; W. C. Ullmann, East Ham ; F. Schofield, Levton : 
C. Mittelhausen, Bexley Heath; W. Murray, Waltham- 
stow; W. E. Haminond, Metropolitan Electric Tramways : 
and T. B. Good ver, Croydon, Honorary Secretary. Apolo- 


‘gies for inability to be present were received from Messrs. 


Pott, Metropolitan Electric; H. L. Howard. Barkine : 
A. V. Mason, South Metropolitan. Messrs. Stanlev and 
Goodver were unanimously re-elected to the offices. of 
Chairman and Hon. Secretary, respectively, and the fol. 
lowing were elected Members of the Association :—Messrs. 
Z. A. Knapp, General Manager, London United Tramways ; 
and S. Dudman, Manager, Dartford Light Railwavs. 
Various matters were discussed and action taken in regard 
thereto. 
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Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


— — —— ee M 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. 


ABERDEEN.—-Mr. J. Alexander Bell, M.I.E.E.. M.I. Mech. 
E., the Citv Electrical Engineer, in his report on the 
working of the electricity undertaking to Julv 31 (the 
accounts of which have already been noticed in this column) 
shows that the total income was £47,553 (an increase of 
£2,334) and the working expenses £20,634 (an increase of 
£1,273), the gross profit being thus £26,919. Interest on 
capital absorhed £9,244, sinking fund £14,745, depreciation 
on motors, £567, instalment under Corporation Electricity 
Act, 1907, £477, leaving a net profit of £1,984 (an increase 
of £1.017) to be placed to reserve fund. Mr. Bell observes 
that the outstanding features of the year have been: (1) 
The increase of sales for power, heating, and cooking, 
notwithstanding the continued depression of trade in the 
city ; (2) the inclusion in the Corporation's Provisional 
Order of this vear of a clause limiting our local rates on 
underground works to one-fourth of their value, and thus 
at last putting us on an equality with the gas undertaking 
in this respect ; (3) the extension of our extra high tension 
supplv to Culter, and the building of a new sub-station 
there; (4) the continued drop in the cost of production ; 
A 91:394 increase in heating and cooking, and a 26:25% 
increase in power sales, he points out, are encouraging signs 
of the advantages of these two applications of electricity 
becoming better known. These results are largely due to 
the efforts of the Development. Department of the under- 
taking. Mr. Bell points out that the increased sales show 
that the depression the department has experienced through 
metal filament lamps is disappearing, and he recommended 
that a reduction of 1d. be made on the flat rate charged for 
ordinary lighting. making the charge 34d., in place of 33d., 
the maximum demand rate remaining as at present. He 
further recommended that slot meters be introduced for 
lighting, where there is a demand for such, the rate being 
4d. for this class of supply, with no minimum charge. With 
this price à consumer can burn a 50 c.p. metal filament 
lamp for nearlv five hours for one pennv. The minimum 
charge for lighting consumers, other than bv means of slot 
meters, he urged should be reduced from 15s. to 10s. per 
half-year. The present rate for public lighting 1s 2d. The 
average consumption for this class of supply in the city for 
the last three years has been 280,551 b.t.u. He recom- 
mended that all units over 280,500 per annum be charged 
at the reduced price of 14d. per b.t.u. 

BaTTERSEA.— The annual report of Mr. F. A. Bond, 
A.M.L.E.E.. the Borough Electrical Engineer, indicates 
excellent progress. Though the Battersea rates for supplv 
are amongst the lowest in London, being 33d. per unit for 
private lighting, 24d. per unit for outside arc lighting, and 
power ld. per unit flat rate, or £4 per kw. of the maximum 
demand and 4d. per unit, the percentage of gross profit to 
capital expenditure is as high as $4895, being a substantial 
increase over the previous year and about double what it 
was some four years ago, when the charges were considerably 
higher than they are at the present time. The number of 
units sold for private lighting was 2,033.344, an increase 
over last vear of 1695: while for power the total was 
1,377,268, an increase of 2196. With 877,387 units for 
public lighting the total of units sold reached 4,287,999, as 
compared with 3,745,902. The total income of the under- 
taking for the vear was £37,257, and the cost of production 
£12,775, the gross profit being thus £24.481. Out of this 
balance interest charges absorbed £7,601, and repayment 
of loans £11,130, the total charges amounting to £18,911, 
leaving a net balance of £5,570. Out of these. certain general 
non-recurring charges amounted to £2,052, leaving a final 
surplus of £3,518, as compared with £1,206 on the previous 
year. Works costs were kept down to a very low point, a 


total saving of a tenth of a penny, representing £1,786, | 


having been effected. Generating costs per unit sold, work 
out as follows : Coal, ‘28d. ; oils and stores, ‘012; wages, 
‘111; repairs and maintenance plant, ‘078; mains, °023 ; 
total, 51. Under management the costs were: Rates and 
taxes, (042; salaries and wages of meter readers, ‘116; 
general establishment charges, ‘03; insurance, ‘021; the 
total costs being ^72, as compared with :82. In 1901-2 
total costs of production were 2°6, and in succeeding years 
to date have steadily fallen to their present low level. 

BRENTFORD.—The Brentford Electric Supply Company 
have recently entered into an agreement with the Metro- 
politan Electric Supply Company, Ltd., for a bulk supply, 
and are now in a position to deal with all applications for ` 
a supply of electricity in the Brentford district. A large 
number of important contracts have already been secured. 
The registered offices of the company are now at 16, Strat- 
ford-place, Oxford-street, W., the secretary of the company 
being Mr. E. Cunliffe Owen. The company's local office 
and showroom is at 3, The Broadway, Hanwell, W., and 
all communications respecting supplv should be made to 
that address. 

Brigutox.—An electrical exhibition arranged bv Mr. 
J. Christie, the Engineer and Manager of the Corporation 
Electricity Undertaking,is about to be held in the Aquarium. 
The Mayor (Alderman C. Thomas-Stanford, M.A., J.P.) 
will formally open the exhibition to-morrow a 3 o'clock. 
Mr. Christie has been successful] in obtaining a very repre- 
sentative selection of all the latest applications of elec- 
fricity for lighting, heating, cooking, and power, and a 
special feature is being made of electric cooking apparatus, 
practical demonstrations of which will be given daily. 

BnisToL.—Alderman Pearson, speaking at a meeting in 
the Horfield Ward, said a member of the City Council who 
considered himself a financial expert had declared that the 
electricity undertaking was tottering and on the verge of 
bankruptev. When they began business, they thought 
they would meet all the demands which would arise in the 
city if they provided for 10,000 lamps and 90 arc lamps. 
They had been at work 15 years, and the number of arc 
lamps had risen to 690. For a tottering concern that was 
a fair growth in public lighting. They estimated for 10,000 
lamps for private lighting. There were now 551,000 lamps 
connected to the mains. When they started the 
cost of current was 9d. per unit, and they had fixed 
the price at 6d. so that the first years trading was 
rather disastrous and there was a loss on the two following 
years. At the present time a unit could be generated for 
‘887 of a penny. This reduction had been brought about 
simplv and solely by economy in management and the 
great Increase in tle output. By reducing the price they had 
brought people to them who would never have come if 
prices had been kept up. To-day they charged something 
under 21d. per unit, and though they did not receive half 
the amount they charged to begin with, yet they were 
making a profit. The public demand for current for heating, 
light and power purposes had, naturally, increased the 
capital expenditure. Thev began with 20 miles of cables, 
and that had grown to 337 miles. Thev had an income of 
£84,000, of which £48,433 was gross profits on a capital 
of £800.000. 

Dartrorp.—The report of Mr. J. D. Pember, Borough 
Electrical Engineer, for the past year shows that the income 
was £10,157 and the working expenses £5,657, leaving a 
gross profit of £4,500. Of this balance, interest on lcans 
absorbed £1,200. sinking fund £1,522, rent of tramway 
plant, £221, income-tax £50, special expenditure £484. The 
final net profit balance being £1,032. The total of units sold 
was 1.266.039, lighting showing an increase of 23,949 units, 
power an increase of 215,868, public lighting an increase of 
618 units, and traction a decrease of 21,011, the net increase 
being 219,424 units. The total working expenses come out at 
1-O7d., and the total charges at L73d. per unit sold, a slight 


| reduction on the previous vear. There was a reduction of 


16% 


fo In the cost of coal used per unit. Another electrical 
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engineer urges that with an up-to-date generator the con- 
sumption should be reduced to one-third of a penny per 
unit sold, or £600 for 1,250,000 units per annum, which, 
capitalised, would represent £9,000 to £10,000. 

Derwent VALLEY.—The Board of Trade have confirmed 
the Derwent Valley Light Railway (Amendment) Order, 1911, 
authorising advances by the Rural District Councils of 
Escrick and of Riccall, respectively, to the Derwent Vallev 
Light Railway Company, and amending the Derwent 
Valley Light Railway (Transfer, ete.) Order, 1907. 

DoxaAauADEE.—Dy six votes to two the District Council 
has resolved to proceed at once with their electricity 
scheme. 

DunLiN.—The Electricity Supply Committee of the 
Corporation has organised an Electrical Exhibition. of 
all classes of apparatus and fittings relating to the use of 
electricity for lighting, heating, cooking, and power pur- 
poses, which will he held in the Ballroom and Supper 
Room of the Mansion House from October 30 to November 4 
The Exhibition will be confined exclusively to manufac- 
turers, and the exhibitors have agreed that no goods shall 
he sold in any section. On Monday, October 30, Mr. 
Richard Cronin, Chief Locomotive Engineer of the Dublin 
and South-Eastern Railway, will lecture on " Electricity 
in Industrial Work " ; on Tuesday, Mr. Arthur E. Porte, 
M.LE.E. on " Electricity in Home Decoration”: on 
Wednesday, Dr. Maurice Haves on " Electricity in Medicine 
and Surgery; on Thursday, Mr. Ramsay MacNab on 
" Electricity and Insurance’: on Friday, Mr. R. Borlase 
Matthews, M.I.E.E., Assoc. M.Inst.C. E. (Lecturer to the 
London Electric Supply Companies), on “ Electric Cooking 
and Power in the Home " ; and on Saturday, Mr. Borlase 
Matthews on “ The Comforts of Electric Lighting and 
Heating." Admission to the Exhibition will be free bv 
ticket, to be had at the offices of the Electricity Supply 
Committee, at the Fleet-street Electricity Works, or from 
anv Dublin electrical contractor. 

East Ham.—Mr. W. C. Ullmann. M.I.E.E., M.L Mech. E., 
the Engineer and Manager, in his analysis of the electric 
lighting accounts of the borough for the year, shows that 
the total revenue was £25,476, as comparen with £23,601 in 
the piaua year, and the total costs £14,168. as compared 
with £12,795, the gross profit being £11,308, a percentage 
of 88 to capital outlay, as compared with & 599. Interest 
on loans and special charges account for £4,540, and sinking 
fund and principal repaid £4,633, leaving a net profit. of 
£2,135. The number of 8 c.p. lamps (or their equivalent) 
connected at the end of the vear was 75,563, as against 
70,980, and the number of units sold was 3,440,197, as 
compared with 3,088,386, the private supply total being 
1,111,117, as against 987,506. An analysis of works costs 
shows the following results: Fuel, 46d. per unit sold ; 
oil, waste, water, and engine room stores, ‘O4d.; wages, 
13d. ; repairs and maintenance, ‘15d. ; works costs, ‘78d. ; 
rent, rates, and taxes, ‘O&8d.: management expenses, 
13d. ; total operating costs, '99d., or the same figure as 
last vear. 

EDINBURGH.— An analvsis of the accoun's of the Cor- 
porations electricity undertaking for the vear shows that 
the total receipts were £132,945, and the expenditure 
£63,505, leaving £69,440 to be carried to net revenue 
account. This surplus was applied as follows: Interest, 
ordinary expenditure, £27; interest, capital expenditure, 
£19,951 : liquidation of debt, £11,311 : income-tax, £1,855 ; 
total £6 3. 144 ; net balance, €8,430. The number of units 
generated was 19,206,223, of which there were used for 
private lighting 9.784.416, power 4,371,660, traction 
132,746, street are lamps 1,876,026, other lamps 64,058 ; 
total 16,228,906. The quantity used in stations was 
1,595,964, leaving 1,381,353 expended in. distribution. or 
unaccounted for. 

Enrru.—-The electrical engineer to the Urban District 
Council reported that the following expenditure in connec- 
tion with the electricity undertaking would be necessary 
during the next three years, namely, mains and cables, 
£4,000; house services, transformers and sub-stations 
(excess expenditure as above £241 19s. Sd., new work 
£3,258 Os. 4d.). £3.500 ; total £7,500. Tt was resolved that 
application be made to the Local Government Board for 
sanction to borrow the sum of £7,671. The engineer reported 
that it was necessary to lay an additional high tension cable 
between the generating station and the sub-station in 


ENGINEER, OCTOBER 2, 


IQII. 


Avenue-road at an estimated cost of £300, as the small 
cable already in use was fully loaded, and he was authorised 
to have the laving of the cable put in hand forthwith. The 
agreement with the Erith Oil Works, Ltd., for a minimum 
annual supply of 20,000 units at a flat rate of lid. per 
unit, was renewed for a further period of three years. 
Portu.— A salutary warning to disorderly tramcar pas- 
sengers has been given by the local magistrates. A passenger 
charged with using improper language on a car and with 
assaulting a policeman when forcibly removed, has been 
fined 40s, : : another was fined 20s. for a similar offence ; 
a third for using bad language and refusing to pay his 


fare and assaulting a conductor was fined 50s.; and a 
fourth for improper behaviour was fined 30s. Future 


offenders, the magistrates intimated, would be still more 
severely dealt with. 

PonTswovTH.—The accounts of the Corporation's elec- 
tricity department show that the total income was £47,309, 
and the expenditure £21,845, leaving a balance of £25,464. 
Interest charges and repayment. of loans absorb £20,518, 
and income-tax £367, leaving £4,579 to be carried to 
appropriation account. Of this sum £579 has been carried 
to insurance fund account, and £3,500 has been allocated 
in ald of rates, the balance of £500 being carried to next 
account. The insurance fund account now stands at £4,901, 
and the reserve fund at £28,729. 

Ruonppa.—The Electric Lighting Provisional Order 
having received the sanction of Parhament, the Gas and 
Water Committee, which is a committee of the whole 
Council, has been appointed to sce that the order is carried 
out forthwith. 


TRACTION NOTES. 
Basr Ham.—-Mr. W. C. Ullmann, M.I.E.E., M.I.Mech.E.. 


the Engineer and Manager, in his annual analvsis of the 
electric tramway accounts of the borough, shows that the 
total revenue for the year was £55,285, as compared with 
£53.281, and the operating costs, owing to certain special 
expenditure, £47,617, as against £41, 116, the percentage to 
total revenue being thus 86, as compared with 7799. The 
gross profit was £7,668, as compared with £12,173. the 
percentage of gross profit to average capital outlay being 
thus 495, as compared with 6°6°5. Interest on loans 
amounted to £5,935, and sinking fund and repavment of 
principal £6.380, leaving a deficit of £4,647. as compared 
with a surplus last vear of £1,167. The total operating costs 
per car mile were &48d., a total for which special non- 
recurring expenditure 1s alone responsible. Permanent wav 
maintenance and repairs shows an increase of £3,480 over 
the previous year. The whole of this amount has been spent 
in reconstruction work, which, in the case of authorities 
having a reserve fund for repairs and renewals, would have 
been taken from that source. As the Council have made a 
practice of handing over nearly the whole of their surpluses 
in vears gone by towards the relief of rates, and carrving 
but a small proportion to reserve, there was no alternative 
but to charge all reconstruction work against revenue. On 
the Barking-road section, which has been practically recon- 
structed during the year in question, a total sum of no less 
than £4,123 was spent. Nearly £3,000 of this amount was 
for purely reconstructional work. Other shorter sections 
which were also reconstructed would bring up the total 
amount under this heading alone during the vear to £4,000. 
Another large item is repairs and alterations to cars. During 
the vear 16 cars were thoroughly overhauled, trucks 
lengthened, and alterations carried out to the extent of 
about £40 per car. The additional expenditure on overhead 
lines amounted to £437. This was due to the fact that a 
considerable portion of the wires were renewed. That por- 
tion of the line which has been m operation for 10 vears was 
commencing to show considerable wear and tear. and has 
heen renewed with heavier sec tion wire. Most of the fore- 
going items are extraordinary expenditure, and will not 
occur again for some considerable time. The maintenance 
of the principal sections of our routes has been considerably 
increased by the excessive wear and tear caused by the 
motor buses, which run in competition with the Corpora- 
tion's tramways, and, so far, there seems to be no means of 
making the bus companies bear any proportion of the cost 
of repairing thie rods they Hest roy, 
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Oxrorp. - By 46 votes to 6 the City Council has rejected 
the recommendation of the Tramways Committee to enter 
into negotiations with the National Electric Construction 
Company (Limited) on the basis of an overhead system 
throughout without prejudice to any existing rights of the 
Corporation, Strong objection was taken hv the City 
Council to overhead wires in the centre of Oxford, and 
particularly in the High-street, and it was decided. to 
abide by the terms of the existing contract for a combined 
conduit and overhead system. 


SCOTTISH NOTES. 


Glasgow Students’ Section of the Institution of 
Electrical Engineers—Opening of the Winter 
Session. 


In opening the Winter Session of the Glasgow Students’ 
Section of the Institution of Electrical Engineers on October 
20, Mr. W. W. Lackie, Chief Engineer of the Corporation 
Electricity Department, delivered. his. inaugural. address 
as Chairman. Referring to the training of engineers, Mr. 
Lackie detailed. the advantages and disadvantages of 
(1) the workshop training being taken along with evening 
Classes during the winter months, (2) dav c Jaases during the 
winter months and workshop training during the summer 
months. There was a third method of training which in 
his opinion was the best. This was for the budding engineer 
to go direct from school to college, and finish the technical 
training before serving any part of the apprenticeship. 
By this method mental and physical development are 
not hampered during the years of adolescence through 
overwork ; the scholastic part of the training is continuous 
and uninterrupted ; special aptitude is more easily guided 
into its individual channel with the minimum of incon- 
venience. 

The system, he said, had the further advantages that it 
brought the voung man into touch with the artisan class at 
a time when his judgment was sufficiently ripened to 
enable him to see industrial problems from the inside ; 
and so be able to gain practical knowledge which might 
make him a real help in the avoidance or early termination 
of industrial disputes. The system also gave a lad a helpful 
environment during the formative years and so had an 
important. influence in the formation of character. On 
the broad question of technical traming the need must 
be faced of opening technical schools and colleges all the 
vear round, and thus enable a voung man to get through 
his technical training in, say, two vears, or if "he cares to 
vo on for three or four years, have an apportunity of 
specialising in some branch of research work. The electrical 
profession had brought to the front the importance of 
definite technical training in connection with engineering. 

Referring to his own branch of the profession, Mr. Lackie 
concluded with some remarks on the conservation and 
transformation of the chemical energy in coal mto electrical 
energy. Theoretically, he said. each pound of coal required 
lL lbs. of air for its perfect combustion, but in practice 
it was found that IS lbs. of air was necessarv, as otherwise 
each particle of coal did not get its proper proportion of air. 
The total heat of steam at 180lbs. absolute pressure 
and superheated 150°. was about 1,300 B.Th.U.'s per lb. 
the greater portion of this being latent heat. No turbine 
had a higher etheiency than about 60°, as a heat engine, 
and after allowing for the various heat losses there was 
only 250 B.Th.U.s available per lb. of coal for electric 
energy. The calorific value of Scotch coal might be taken 
at 12,000 B.Th.U.’s. The present consumption in Glasgow 
Electricity Department was 31bs. of coal per unit of 
electricity generated. so that to get a B.O.T. unit they 
required 36,000 B.'Th.U^s in the furnace. At the con- 
sumere’ terminals thev only got 98:59, of this. He assumed 
a steam consumption of between 16 bs. and 18 Ibs. per 
kw. hour. In some generating stations where there was 
a continuous steady load with large units there might be a 
consumption of 2 lbs. of coal per kw. hour, whieh would 
Increase the energy at consumers. terminals to 14:29, 


Electricity and Explosives. 
At a meeting of the East of Scotland Branch of the 
Association of Mining Electrical Engineers, held. im the 
Heriot-Watt College, Edinburgh, under. the chairmanship 
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of Mr. C. A. Carlow, of the Fife Coal Company, a paper. 

prepared by Mr. E. Kilburn Scott, on © Electricity in 
Connection with Explosives,” was read. The author said 
he necd hardly emphasise the important part which electric 
light and power plaved in the safe manufacture of ex- 
plosives. — The: equipping of an explosive factory with 
electrical plant was almost exactly the same as equipping 
a gaseous coal mine with electricity. For example, the 
same precautions had to be taken as regards protecting 
the electric lamps! bulbs by strong water-tight fittings. 
The cables had to be armoured and carefully laid so that 
they would not be injured by moving machinery, such as 
trollevs, ete. Earthing was just as important, indeed it 
was even more carefully carried out than in a mine instal- 
lation. There were several additional risks. over. these 
met with in collienes, and even the workmen themselves 
hag to be earthed. This was done by their wearmng shoes 
in the soles of which were copper rivets. Although there 
was admittedly more risk in an explosives factory as eon- 
trasted with a gaseous coal mine, the suggestion. to do 
away with electric light and power for such factories and 
to substitute. nüners safety lamps and compressed-air 
machinery would be looked upon as foolishness. It was 
the introduction of up-to-date electrical plant and the 
careful study of the various risks of those familiar with 
electrical phenomena that had made modern. explosives 
factories possible. 

The president. Mr. G. Winthorp (Hill of Beath). Mr. R. 
W. Peters (Lochgelly), and Mr. R. H. Willis (Alloa) joined 
in the discussion, which was adjourned till next meeting. 

Mr. R. H. Willis, of the British Electric Plant Company, 
wax appointed Secretary of the branch, in place of Mr. 
Thomas Davidson, who is leaving for Southern Nigeria to 
take up an important appointment. A^special minute was 
made m recognition of Mr. Davidson's past serviccs. 


GERMAN NOTES. 


Professorship of Schwachstromteknick- —New 
Company Propositions — Sliding Bows .for Trolley 
Systems. 


For years the importance of recognising low tension 
current technique in German technical schools has been 
urged on the authorities, and at last with success. A so far 
entirely unheard of professorship, that of ‘ Schwach- 
stromteknik,” has been established at the Higher Technical 
College at Charlottenberg. The first occupant of the chair 
is Dr. Rudolf Franke, a director of the Mix and Genest A.G. 
Now that the Prussian Government has moved in this 
desirable direction, it is hoped that its august example will 
be largely followed in somewhat less exalted quarters. 


Some New Companies. 


An undertaking which is in fact international, but depends 
mainlv on German and Be lgian. capital, is in course of 
formation under the title of the Societe des Tramwavs et 
Electricite de Constantinople, with a capital of 45 million 
francs. The head offices are in Brussels. The objects of the 
company are comprehensive. They want to run the trams, 
the gas and electricity producing works, the underground 
railwavs and the telephones of Constantinople. The chief 
partners are the Deutsche Bank, the Dresden Bank, the 
Banque de Bruxelles, and the Banque Generale de Credit 
Hongrois. Another fairly important undertaking is the 
Societe des Tramways et electricite et eclairage of Sim- 
feropol, with 35,000 shares of 100 francs each, of which 
19,800 have been taken up bv the practically German trust 
with the French name Tramways et. Electricite en Russie. 
Other companies in. the Simferopol undertaking: are the 
Societe generale d'entreprises electriques, the compagnie 
mutuelle des Tramwavs and the Societe financiere de trans- 
ports et d'entreprises. industrielles. Yet another new 
company is the Chemin de Fer electriques de Catane. This 
starts with the modest capital of 22 milion francs, which 
the board is already empowered to increase to 5 and later 
to 11 millions, asit may judge advisable. As the name shows 
the object of the company is to construct and work electric 
railwavs in the Catania. district. A company has. been 
formed in Munich for utilising the current of the river 
Leitzach. This company, which is entitled Leitzach- Werke, 
AG., Mamich. consists df Herr-Fried mann. (banker), and 


516 


THE ELECTRICAL ENGINEER, OCTOBER 27, IQrI. 


Marx (independent), of Berlin, and Herr Kommerzienrat 
Hromadnik, of Passing, and has obtained the necessary 
concessions. The cost of the station will be half a million 
sterling, and the capital of the company is to be that 
amount, and to consist of 6 inillion marks in ordinary 
shares and 4 millions of debentures. The city of Munich has 
joined in the trust in consideration of being allotted at least 
51% of the shares, and of having the right to nominate five 
of the nine directors. The same group intends to float 
another concern, the Oberbavrische Uberlandzentrale, with 
a capital of £100,000. The water power of the Leitzach is 
estimated to produce an average of 45 million kw. hours per 
annum. Of this 20 million have to be given to Muuich for 
a remuneration of £15,000 a year, and 15 million to the 
Oberbayrische Uberland Zentrale, thus leaving 10 million 
kw. hours for further disposal to these or.other customers. 
The citv of Munich is erecting the power transmission plant, 
including a transformer station and about 20 miles of cable 
conductor, at a cost of nearly £50,000. The Deutsche 
Elektrizitatswerke, Gerbe, Lahmeyer & Company, of Aix, 
celebrated the 25th year of its existence by taking 100,000 
marks out of the profits for the employes insurance fund. 
Even then the net profit for 1910-1911 was 779,279 (532,825) 
marks, and 10% is payable on the three million marks of 
capital, with a carry over of 297,476 marks. 


Sliding Bows instead of Trolley Wheels. 


The Nurnberg-Further-street tramways are energetically 
improving and extending their system, especially in in- 
creasing and modernising their rolling stock. All new car- 
riages are to have trolley bows instead of wheels. The latter 
will be got rid of altogether as opportunity occurs. It is 
found impossible on a line so full of sharp curves as the 
Nurnberg and Further tramway to prevent the wheel from 
leaving the conductor at awkward places. This entails 
delay, often at inconvenient seasons and the replacement 
of the wheel is troublesome both to officials and passengers. 


UNITED STATES. 


The Fessenden Wireless Patents—An Important 
Judgment—Mr. Ferranti in New York—Luminous 
Efficiency and the Quartz Arc. 


Wireless interests in Europe will be concerned to learn 
that the fundamental clzims of Professor R. A. Fessenden 
have been sustained by an important judgment delivered 
by Judge Hale, of the United States Circuit Court for the 
district of Maine. One of Professor Fessenden's claims was 
in relation to a method of replacing the coherer by a 
receiver which is constantly receptive. The coherer is 
normally non-conductive and does not respond to other 
than maximum activity on the wireless circuit, and after 
being rendered conductive must be restored to its normal or 
non-conductive condition. The inventor proposed to sub- 
stitute for this svstem one in which the wave-responsive 
device is sclf-restoring and always capable of being affected 
by the waves, and not, as in the case of the coherer, in- 
capable of response to waves for a portion of the time. 
Two of the claims of the patent are on a transmitter svstem, 
including a closed tuned circuit adjusted to radiate trains of 
electromagnetic waves in which a single frequency 18 pre- 
dominant, together with a receiver system, including, first, 
a closed circuit, tuned to this predominant frequency, and 
second, a  current-actuated, wave-responsive device. 
Another claim is for a system of wireless transmission by 
electromotive waves ; apparatus for utilising the energy of 
the waves, including in combination a conductor con- 
structed and arranged to cause the energy of each wave to 
develop electric current flow ; means for rendering the 
current flow persistent and for co-ordinating the currents 
developed by successive waves to cause them to act cumu- 
latively upon each other to produce an increased or rein- 
forced resultant current flow ; & means operated by said 
resultant current flow to produce a sensible effect or 
indication. Now prior to the Fessenden patent of 1899 
there were only four United States patents on wireless 
telegraphv, and of these tliree were issued to Signor Marconi 
and one to Nir Oliver Lodge ; and Judge Hale held that 
Professor Fessenden's invention is the first disclosure of 
wireless telegraphy in which the sending and receiving 


apparatus is adjusted to its mutual maximum effect, not 
merely with the adjustment of mast-wire to mast-wire, as 
in the prior art, but with the reinforcement due to the 
additional effect of & tuned local circuit, including the 
spark-gap at the sending station, and a tuned local circuit, 
including the detector, at the receiving station ; and that 
this is the first disclosure in the art of wireless telegraphy of 
the above conditions in conjunction with a current-operated 
wave detector, it being added that the presence of the co- 
herer is inconsistent with the complete tuning which is 
obtained under a current-operated, wave-responsive device. 
Imperfect electrical contact, the court says, was at the basis 
of electric-space telegraphy, and until Fessenden made his 
invention there had never been a wircless telegraph system 
except such as employed the voltage-operated coherer. In 
such a system no tuning whatever could be had bevond 
getting the two antennas into resonance with each other, 
and in order to do this the coherer must be taken out of the 
circuit on which the current had to travel. 


Mr. Ferranti in New York. 


Mr. 8. Z. de Ferranti was the guest of the evening at a 
dinner of electrical men given in this city at Delmonico's bv 
Mr. Samuel Insull. The party also included Mr. Charles H. 
Merz ; Mr. Arthur Wright, inventor of the Wright demand 
meter; Mr. J. R. Raven, of the North Eastern Railway ; 
Mr. R. Thompson, North Eastern Railway, and Mr. H. A. 
Couves, of Newcastle, assistant to Mr. Merz. Mr. Insull. in 
welcoming his guests, spoke of the pleasure it gave him to 
bring English and American electricians together, and 
speaking especially of Mr. Ferranti, gave him credit for 
being the first man to mass the production of electricity, 
generating energy at high potential at a place where it 
could be produced cheaply and transmitting it to the area 
of supply. Mr. Wright was referred to by Mr. Insull as the 
“ man who taught us how to sell electricity," and Mr. Merz 
as & man who has done wonders in the wholesaling ot 
electrical energy. Mr. Ferranti spoke on the subject of 
possible future reductions in the cost of producing electrical 
energy, and predicted that in the future electricity would 
be the agent used for supplying energy needed for all pur- 
poses. Mr. Vanderlip. president of the National City Bank 
of New York, spoke on the financial aspects of the electrical 
industry, and Dr. Steinmetz paid a waim tribute to the 
earlv work of Mr. Ferranti in the generation of alternating 
current at high potentials and its transmission and distri- 
bution. 

Luminous Efficiency. 


Discussing the question of luminous efficiency in the 
light of the recent researches of Drs. Buisson, Fabry and 
Ives, the '' Electrical World " observes that Buisson and 
Fabry worked with a quartz mercury arc and determined 
the number of watts radiated per mean spherical candle- 
power in the case of each of the brilliant lines of the 
spectrum. The values which thev found were as follows : 
For the green light 546 pu, 0018 watt per candle; for the 
vellowish pair 578 up, an average of 0 031 watt per candle, 
and for the bright blue violet line 454 up, 0°31 watt per 
candle. Dr. Ives computed for the highest luminous 
efficiency possible in monochromatic radiation 0:0154 watt 
per candle at the wave length of this green mercurv line, 
a most satisfactory agreement with the figures just given, 
considering the difficultv of the investigation from everv 
standpoint. In the rough, Dr. Ives’ figures indicate a 
possible efficiency of 65 spherical candles per watt, while 
Buisson and Fabry obtained 55:5 spherical candles per watt 
for the green mercury hght. Approximately two-thirds of 
the light of the mercury arc comes from this brilliant green 
line. So far as the efficiency of the luminous radiation is 
concerned, the results reached by the quartz mercury arc 
would be something altogether startling in the way of 
luminous efficiency. In point of fact, however, while the 
light is among those of the verv highest efficiency, it 
actually returns only some four of five candles per watt, 
instead of 40 or 50. The rest of the energy seems to be 
frittered away in. various incidental losses—losses at the 
electrodes, losses due to heating the tube and still other 
losses in infra-red and ultra-violet radiations of the metallic 
spectrum. As the tube runs red hot in the commercial 
quartz mercury are, probably by far the largest part of the 
loss is in long-wave heat radiation from the tube quite 
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separate from any radiation due to the mercury spectrum 
by itself. It is only another example of the difficulty of 
utilising substances which give discontinuous spectra as 
practical illuminants. 


Insulation and High Tension. 


Dealing with the new problems involved by the growing 
use of high tension transmission lines, the ** Electric Rail- 
way Journal " points out that while an insulator may do 
perfectly well at 15,000 or 20,000 volts, it may cause all 
sorts of difficulties at the 25,000 or 30,000 stage, and the 
importance therefore of effective insulation in connection 
especially with electric railway work cannot be over- 
estimated. In the construction of a-high tension railway 
transmission the first great problem that arises is the nature 
of the supporting structure. Modern practice in general 
high voltage work has tended to the use of lines carried on 
steel towers similar to windmill towers, the whole structure 
being made of steel, including cross-arms and pins. The 
tower construction, from the height and stability of the 
supports, gives opportunity for long spans, averaging say 
500 ft. or 600 ft., with the collateral advantage of a rela- 
tivelv small number of insulating supports, which 1s a very 
good thing in itself. But with steel poles with steel cross- 
arms and pins one must figure the factor of the insulator so 
that there will be no breakdown. If the insulators are so 
proportioned that in and of themselves they are sufficient 
to hold up the working voltage under all conditions, it 
makes no particular difference wliat material is used. to 
support them, and material becomes merely a ma.ter of 
convenience and cost. If the insulating power of the 
insulators themselves 1s insufficient, that 1s, 1f too small a 
factor of safety over and above the working voltage is 
allowed, then trouble is likely to be experienced. with any 
kind of supporting structure, immediate and violent if steel 
is used, gradual and exasperating in the case of wood. The 
long and short of the whole matter is that if one provides 
suitable insulating supports for the high tension wires he is 
safe. If he skimps on his insulators he is pretty certain to 
get into trouble whatever kind of a pole line he uses. This 
theoretical deduction is amply borne out by the results of 
practice. High tension lines up to 50,000 or 60,000 volts 
are successfully operated on all kinds of supporting struc- 
tures. As regards the insulators themselves, the main thing 
18 that they should neither break down nor spill over, even 
in a fine spray, at anywhere near the working voltage. A 
factor of safety of 2-5 is none too small. Asa matter of fect 
most pin-type insulators will flash over under adverse 
conditions at or near 100,000 volts, so that they should be 
employed with caution when the working voltage rises to 
40,000 or 50,000. The success of the modern extremely 
high-voltage lines has practically been brought atout by 
the introduction of the suspension insulator, in which a 
sufficient number of discs can be put in series to raise the 
breaking-down point even in bad weather high enough to 
permit of operation certainly up to 100,000 volts and prob- 
ably considerably beyond this figure in case of need. Up 
to 60,000 volts or thereabouts pin insulators are actually in 
successful use, but at this figure thev reach the point where 
the factor of safety 1s rather too low, and in unfavourable 
climates it would be better here to pass to the suspension 
type. All insulators should be rigorously tested before in- 
stallation, and if this is done there will be comparativelv 
little trouble afterward unless the voltage is raised, as it 
sometimes is. 


LoNpoN ELECTRICAL ENaiNEERS.— Officer commanding 
Colonel H. M. Leaf. Orders for week ending November 4, 
1911 :—Wednesday, November 1: N.C.O^s Mess Meeting 
at 8 p.m. “ C" Company— Thursday, November 2: 7 p.m., 
Lecture; 8 p.m. to 10 p.m., Technical Work and 
Infantry Drill. “D” Company—Friday, November 3: 
7 p.m., Lecture; 8 p.m. to 10 p.m., Technical Work 
and Infantry Drill. Saturday, November 4: Headquarters 
will be opened for Regimental business from 10 a.m. to 12 
noon.—(Signed) P. H. Campbell, Captain R.E., and 
Adjutant for O.C. London Electrical Engineers. 


A framed reproduction of a clever and striking sketch, 
entitled “ Making the Onewatt lamp from the humorous 
point of view" has just been issued by Messrs Siemens 


Bros., Dynamo Works. 
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Diary. 


Fripay, Ocronzn 27. 

PuysicaL’ Sociery or Lonpon.—Imperial College of 
Science, South Kensington. Council meeting, 4.30 p.m. 
Papers: by the Hon. R. J. Strutt on “ Further Observa- 
tions on the Afterglow of Electric Discharge and Kindred 
Phenomena,” by Prof. C. G. Barkla and J. Nicol on ** Homo- 
geneous Fluorescent X-radiation of a Second Series." 
9 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—First meeting of the Session, banqueting 
hall, Midland Hotel ; address by Mr. W. Cramp, M.I.E.E., 
1.30, to be followed by a 8moking Concert. 

Norru Hast Coast [INSTITUTION oF ENGINEERS AND 
SHIPBUILDERS.—Twenty-eight annual meeting, Lecture 
Theatre of the Library and Philosophical Society, Westgate- 
road, Newcastle-on-Tyne, 7.30. 

SATURDAY, OCTOBER 28. 


ASSOCIATION OF ENGINEERS-IN-CHARGE.— Ladies! night, 
Liverpool-street Hotel, 6.30 p.m. 

l MoxNpay, OCTOBER 30. 

JUNIOR INSTITUTION OF ENGINEERS.—At thé Institution 
of Electrical Engineers, Victoria Embankment, annual 
General Meeting, followed by annual General Meeting of 
the Benevolent Fund Contributors ; 7 p.m., paper, “ Notes 
on Design and Construction in Gas Works," by Mr. George 
Evetts, Assoc.M.Inst.C.E. (member), 8 p.m. 


TUESDAY, OCTOBER 31. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Students’ Section).—First meeting of the Session, Municipal 
School of Technology, Sackville-street, 7.30 p.m. ; address 
by Mr. J. F. C. Snell, M.I.E.E., including lantern descrip- 
tion of a modern power-house in South America, Chairman, 


Mr. W. Cramp, M.I.E.E. 


Tue PorvrEcnuNiC, Regent-street, W.— Course of lectures 
under the supervision of Mr. L. Gaster, editor of “ The 
Illuminating | Engineer," Professor J. T. Morris, M.I.E.E., 
“ Electric Lighting," 7.30 p.m. 

SATURDAY, NOVEMBER 4. 

JUNIOR INSTITUTION OF ENGINEERS.—Reception by the 
President, Sir J. J. Thomson, F.R.S., and Lady Thomson, 
at the Caxton Hall, Westminster, 7 p.m. 

Monvay, NOVEMBER 6. 

SOCIETY OF ENGINEERS (INCORPORATED).—At the In- 
stitution of Electrical Engineers, Victoria Embankment, 
W.C. Paper: “ Two-cycle Engines,” by Mr. Robert W. A. 
Brewer, A.M.Inst.C. E., A.M.I.Mech.E., M.I.A.E. (Fellow), 
1.30 p.m. 

LEEDS University ENGINEERING SociETY.— Paper : 
* The Use of an Iron Foundry Laboratory," by Mr. G. 
Harlstone. 

TUESDAY, NOVEMBER 7. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).— Paper : ** The Mechanical Design of Direct 
Current Turbo-Generators,” by Mr. R. Roberts, Associate 
Member, 7.30 p.m. 

Potytecunic, Regent-street.—Lecture on Illuminating 
Engineering. “ Electric Lighting," Prof. J. T. Morris, 
M.I.E.E., 7.30 p.m. 

WEDNESDAY, NOVEMBER 8. 

ELECTRICAL STANDARDIZING, TESTING AND TRAINING 
InstiruTIon.—Demonstrations on “ Electric Welding and 
Allied Processes " (Senior Students), by Mr. R. J. Wallis 
Jones, at Faraday House. 

Fripay, NOVEMBER 10. 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham 
Local Section).—Fifth Annual Dinner, Grand Hotel, Bir- 
mingham. President, Mr. M. J. Railing; 7 p.m. 

THURSDAY, NOVEMBER 16. 

Rucry ENGINEERING SocigTY.— Lecture : 

Mr. R. C. Clinker (member). 
| Fripay, NOVEMBER 17. 

INSTITUTION OF ELECTRICAL ENGINEERS (Scottish Local 
Section).—Paper: ‘ Electric Clocks," by Prof. Magnas 
Maclean, D.Sc. 8 p.m. 
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| Electrical Contractors Section. 


Contracts Open and Accepted, and Business Prospects. 


Contracts Open. 


HOME. 


ACCRINGTON.—The Council invite tenders for the following 
generating plant for their electricity works: (a) gas-raising and 
by-product recovery plant for supplying continuously gas engine 
plant of 1,000 b.h.p.; (b) gas engine of 1.000 b.h.p., and (c) 
e.h.t. generator of 750 kw. Particulars from Mr. H. Gray, 
Borough electrical engineer. October 28. 


EDINBURGH.—The Corporation invite tenders for an instal- 
lation of electrie lighting, heating and power at the College o 
Art. Particulars, £1 18., from Mr Frank A. Newington, electrica 
engineer, Electricity Supply Station, Dewar Place, November 6. 


Lonpon.—The directors of the Great Western Railway are 
prepared to reccive tenders for one year’s supply (Group No. 1) 
and three years’ supply (Group No. 2) of various stores comprised 
under 72 heads. See official noticeof October 13th issue. Par- 
ticulars relating to No. 1 group can be obtained at once from 
the office of the Stores Superintendent at Swindon, and of No. 
2 group on and after October 23. Tenders No. 1 Group, October 
16; No. 2 Group, November 7. 


RapcLiFFE.—The Urban District Council invite tenders for 
the supply of (a) two 300-kw. rotary converters and transformers ; 
and (b) extra high tension switchgear.  Particulars, £1 1s., from 
Mr. H. Wilkirson, Electricity Works, Lomax Street, November 7. 


SHEFFIELD.—The Corporation invite tenders for the supply 
of the following plant for their electricity department: (a) 
5,550 kw. steam turbine complete ; (b) condensing plant, pumps, 
pipework, etc. ; and (c) alternators and exciter. Particulars 
£2 2s., from Mr. S. E. Fedden, general manager and engincer. 
November 13. 


OVERSEAS. 


CHRISTIANIA.—Tenders are invited by the Norwegian Army 
Authorities for the construction and supply of new field tele- 
phones for the Norwegian infantry. It is proposed to procure 
about 100 sets of these telephones. Tenderers must furnish to 
the Military Authorities at Christiania, before the end of 
January, 1912, two sets of apparatus with description and other 
deta‘ls. Local representation by a resident agent is required. 
Tenders cre also invited for the supply to the Norwegian State 
Telegraph Department of 200,000 insulators (No. 2). Tenders 
marked * Anbud paa isoletorer Nr. 2," will be received at the 
* Telegrefdirektérens kontor,” Christiania, up to noon on 
November l. Local representation by a resident agent is re- 
quired. In all Norwegian Goverrment contracts & preference 
(apert from Customs duties) is given to Norwegian manufac- 
turers. The foreign article must pay duty, and its duty-paid 
cost ‘forms the basis of comparison with the Norwegian article. 


LETHBRIDGE (Canada).—' lenders are invited by the Leth- 
bridge Municipality for the supply and erection at that place 
of power station equipment, including boilers, economiser, 
steam turbo-generator, conderser, and sub-station equipment. 
Ter.ders, accompanied with a deposit of 10°% of the value of the 
offer, will be received by Mr. G. W. Robinson, Secretary- 
Treasurer, Lethbridge, Albert, up to November 24. 


MELBOURNE.—Te:ders will be reccived at the office of the 
Deputy Postmaster-General, Melbourne, up to December 12, for 
the supply of the following material : 1,500 ebonite earpieces 
(Schedule No. 587) ; 5,000 telephone cords (Schedule No. 590) ; 
14 tons of copper wire and 14 tons of bronze wire (Schedule No. 
598); 22 cells and 572 charges (Schedule No. 611) ; telephone 
material (Schedule No. 616). A deposit of 5 per cent. on the 
first £1.000, ard of 219, on the amount above that sum, is re- 
quired with each terder. Local representation is necessary. For 
copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where also 
preliminary deposits may be paid. Copies of the specifications 
may he seen by British makers at the Commercial Intelligence 
branch of the Board of Trade, 73, Basinghall-street, London, E.C. 


MoNTEVIDEO.— Tenders are invited by the Port Authorities 
for the supply of 13 electric cranes, together with 600 metres of 
steel rails. Tenders, accompanied by a deposit of 1,000 pesos 
(about £212), will be received at the “ Secretaria del Consejo de 
Administracion del Puerto de Montevideo," Montevideo, up to 
Februi.ry 6. Proofs of technical ability are required. from 
tenderers. A copy of the specification (in Spanish) may be seen 
by British manufacturers at the Commercial Intelligence Branch 
cf the Board of Trade, 73, Basinghall-street, London, E.C. 

Rome.—The “ Gazzetta Ufficiale " notifies that tenders will 
be opencd on November 4, at the offices of the '* Direzione 
Generale delle Ferrovie dello Stato," Rome, for the carrying 


out of permanent way works connected with the construction 
of the Minturno-Naples section of the new direct line from 
Rome to Naples. The cost of the work is estimated at £63,040, 
and this will include tunnel boring. general excavation, station 
building, the laying of telegraph lines, ete. 


SyDNEY.—-Tenders will be received at the office of the Deputy 
Postmaster-General, Sydney, up to December 20, for the supply 
of a branching multiple magneto switchboard and parts. 
(Schedule No. 86). A deposit of 5", on the first £1,000, and of 
2439, on the amount above that sum is required with each 
tender. Local representation is required. For copies of the 
specification and form of tender, application should be made 
to the High Commissioner in London for the Commonwealth of 
Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. 


Electrical Company Notes. 
MESSRS. FERRANTI, LIMITED. 


Mr. A. W. Tait presiding at the ordinary general meeting of 
Ferranti (Ltd.) at Basildon House, Moorgate Street, moved 
the adoption of the report and said that the figures under con- 
sideration were satisfactory, showing considerable expansion of 
the business. The trading profit for the year amounted to 
£49,074, against £41,236. The net profit, after providing for 
repairs, renewals, ete., amounted to £22,044, against £17,392. 
The net profit for the year had been dealt with in the following 
way: Interest on Prior Lien Debentures, £805; interest on 
First Mortgage Debenture Stock, £5,000; interest on Bank 
Loan, £1,073; depreciation, £10,000; Prior Lien Debentures 
redemption account, £1,000 ; leaving a balance of £4,165, which, 
added to the amount brought forward from the previous year, 
gave a balance at the credit of profit and loss of £5,327. The 
principal item calling for comment in the accounts was the 
increase in the allowance for depreciation from £7,500 to £10,000. 
Last year that item had been increased from £5,000 to £7,500, 
and they felt that it was necessary to be very careful in dealing 
with the subject of depreciation with a growing business. The 
business during the past year had been progressive, and the 
present year looked as if the results would be equally satisfactory. 
The report was adopted, and the following resolution afterwards 
agreed to: *“ That the directors’ power to raise or borrow or 
secure the payment of any sum or sums of money for the purposes 
of the company, conferred by article 57 of the articles of associa- 
tion, be and is hereby extended, so that the amount at any 
one time owing in respect of moneys so borrowed, raised, or 
secured shall not, without the sanction of a general meeting, 
exceed £200,000.” 


EDISON AND SWAN. 


The report of the Edison and Swan United Electric Light 
Company for the year ended June 30 shows that the sum of 
£40,153 has been brought forward from profit ard loss account. 
Interest on debenture stocks has absorbed £15,701, £5,500 has 
been set aside as depreciation on freehold and leasehold propert y, 
plant, and tools, £7,500 has been applied in writing down values 
of stocks, and the sum of £1,438 has been reserved on account of 
bad and doubtful debts. The result, as shown in the net revenue 
account, is a credit balance of £19,013, to which must be added 
the sum of £6,843 brought forward from the previous year, thus 
making a total of £25,850. Of this amount the directors propose 
to place £17,500 to reserve fund, carrying forward the balance, 
£8,356. Cost of establishing the business, goodwill, etc.— 
£390,432—has been brought forward at the figure standing in 
the last balance-sheet. 


NEW COMPANIES. 


LEOMINSTER ELECTRIC SUPPLY CoxpANY.— Capital, £4,000, in 
2,090 ordinary shares of £1 each and 400 5", cumulative pref- 
ereace shares of £5 each, to carry on the business indicated by the 
title. Tne subscribers are: J. H. Edwards, 127, Victoria-street, 
Bristol; and S. Williams, All Saints’ House, the Exchange, 
Private company. 


Bristol. 
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MAJOR'S “S.M.” QUALITY. 


The INSULATING VARNISH with a sound reputation. 


We make other grades for special purposes and shall be pleased to send 


you samples and prices. 


MAJOR & CO, LTD, 


HULL. 


INDUSTRIAL PLANT Company.—Capital, £40,000, in £1 shares. 
Manufacturers of machinery, apparatus, appliances, cables, and 
all kinds of plant for use in connection with the generation a:d 
supply of electricity, ete. First directors: F. S. Newall and 
R. P. Sloan. 

WiNscoMBE ELECTRIC LIGHT AND POWER Company.—Capital, 
£2,000, in £1 shares. Office: Longfield, Winscombe, Somerset. 


DIVIDENDS, REPORTS, ETC. 


The directors of Messrs. Callenders Cable and Construction 
Company, Ltd., announce the usual interim dividend on the 
ordinary shares at the rate of 10°, per annum, subject to 
deduction of income tax. 


NEW CATALOGUES AND LISTS. 


THe Hart MANUFACTURING Company, 77, Rochester- 
row, Westminster:  Series-parallel switches, specially 
designed for use on heating and cooking apparatus and 
arranged for three heats, with an “ off" position. 

THE METALLIC SEAMLESS TUBE Company, Lro., Wiggin- 
street, Birmingham: Motor Lists M 1, M 2, M 3, and M 5, 
illustrating motor generators, single field rotary transformers, 
induction motor generators, two and three-phase induction 
motors, continuous current motors and dynamos, starters, 
starting panels and shunt regulators. 

THE GLoBE ELECTRIC Company, Lro., 11, Farringdon- 
avenue, London, E.C.: List No. 80, “ Globe-Nadir ” 
measuring instruments. The list includes details of a new 
Universal Testing set, which, hsted at the low price of 15 
guineas, represents the first popular-priced universal 
instrument which has been placed before the trade. 

Messrs. Hans ReENOoupD, Ltp., Progress Works, Man- 
cehster : Illustrated pamphlet No. 1/41, * Renold Driving 
Chains applied to Governor and Valve Gear." 

Messrs. Marr ig£gws & Yates, Lro., Cyclone Works, 
Swinton, near Manchester: Illustrated booklet, ** Auto- 
genous Welding by the Cyclone Oxy-acetylene Process ”’ ; 
illustrated booklet, “The Cyclone Plenum System as 
applied to th: Heating and Ventilation of Industrial 
Buildings." 

THE WESTINGHOUSE CoorpER HEwrrr Company, Lro., 
Great Saffron Hill, London, E.C.: List No. 13, mercury 
vapour converters for transforming alternating current ; 
illustrated pamphlet, ** Better than Daylight." description 
of the Cooper Hewitt Lamp; list No. 6, mercury vapour 
lamps, giving normal colour effecta. 

Mr. G. Bravik, 8, Lambeth Hill, Queen Victoria-street, 
E.C.: Pamphlet No. 20, giving latest designs and prices 
of glassware and shades. 

Messrs. L. ANbpREW & Company, Whitworth-street 
West, Deansgate, Manchester: List No. 40/349, descrip- 
tion of “ Wrendal” metal filament lamps and “ Capella ” 
carbon filament lamps. 

THE Loxvon Exectric Fire, George-street, Croydon : 
New catalogue No. 190, 112 pages; a complete vade 
mecum to the subject in which the company has for so long 
specialised, namely, arc lamp and metal filament. lamp 
lowering gear. 


Sculcoates, 
BLAKE & nsum sus 


. MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, E.C. 


VULANI 


YOUR NEXT ENQUIRY 


WILL BE APPRECIATED. 


F. CARSON & EVANS. 
JFENCHURCH BUILDS! LONDONEC 


 "EBDGONHER 


THE ELECTRICAL Company, Lro., 122-124, Charing 
Cross-road : Illustrated pamphlet of novel design, * What 
o the Night?” description of the new season's Aegma 
metal filament lamps. 

*«* Any of the above lists will be sent by the firms 
concerned on receipt of trade card, if applicants will men- 
tion the ELECTRICAL ENGINEER. Detailed reference to 
some of the leading features of the above lists will be 
published in due course. 


ANGLO-CONTINENTAL TELEPHONE SERVICE. 


The beneficial results attending the adoption of the new 
tvpe of submarine cable between this countrv and France 
have again been demonstrated during the past few days, in 
a series of speech trials which have been conducted by 
English and Continental telephone experts. As has been 
previously reported, the distinguishing feature of the new 
cable is the insertion at regular intervals of inductance or 
loading coils which help to counteract. the ill-effects upon 
speech transmission produced by the electrostatic capacity 
of the cable wires, and the earlier trials demonstrated the 
fact that telephonic facilities would, in future, be possible 
bet ween towns so far separated as Aberdeen and the French 
capital, a distance of 800 nules. The immediate object of 
the later trials was to determine the possibility of offering 


telephonic facilities between Great Britain and Switzerland, 


and this end has been achieved. Connections were estab- 
lished between London and Geneva (560 miles), via Paris 
and Lvons, and between London and Bale via Paris and 
Belfort, and in each instance, satisfactory commercial 
conversation was obtained. The results of the test calls are 
such that a telephonic service between subscribers in Inner 
London and in Geneva and Bale will be inaugurated when 
the necessary arrangements between the two Administra. 


| tions are completed. 


PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


Plania Carbons. 


We are asked to announce that the Electrical Company, 
Ltd., of 122-124, Charing Cross-road, London, W.C., have 
now the sole agency for Plania carbons for the United 
Kingdom which was formerly held by Messrs. H. G. Mayer 
& Company. The company are keeping a large stock of 
ordinary carbons in this country as well as tropath carbons, 
carbon brushes, etc., and will be pleased to quote special 
prices to suit any requirements. The management of the 
Plania carbon business has been placed in the hands of 
Mr. W. G. Maver, who is now with the Electrical Company. 


Sunshine Flame Arc Lamps. 


The Electrical Company, Ltd., ask us to deny the report 
that their direct-current Sunshine flame arc lamps are an 
infringement of patent rights and cannot be sold. An 
arrangement has been entercd into with the owners of the 
master patent, and Sunshine flame arc lamps are now sold 


under royalty, and do not infringe any patents. The list - 


prices will remain the sameas formerly. Forms of indemnity 
will be given whenever required. Alternating current 
Sunshine lamps are not affected by patents in any way. 
Literature ard price lists of Sunshine flame lamps can be 


supplied on application, and a new booklet, ** Sunshine after - 


 Runset," is now ready. 


Lamp Lowering Gear. 


Among recent new catalogues mention should be made | 


of the new 112-page volume of the London Electric Firm, of 
George-street, Croydon, which deals in full detail with arc 
lamp and metal filament lamp lowering gear, and should 
be found of great value to central station engineers, con- 
tractors, and others when called upon to deal with lowering 
gear questions. Diagrams and photographs of actual 
installations of such special types of gear as central carrier 
gear, two-stage gear, span wire gear, inverted gear, etc., 
as well as ordinary swan neck and rectangular pillar street 
lighting are shown, and doubtless will be appreciated by 
borough engineers, and others, as giving a lead to them in 
any contemplated change-over or new installations. The 
gear for centrally hung lamps might be specially noted, 
as these hitherto have been the bugbear of complete change- 
overs. Examples are shown of conversions at Eastbourne, 
Grimsby, Cardiff, Ealing, Oxford-street, Westminster, 
Ilford, etc. The catalogue is otherwise brimful of suggcs- 
tions on lowering gear problems, and for the convenience 
of contractors and others a number of the catalogues have 
been printed without the firm's name, so that they may 
be shown to customers without disclosing the identity of 


_— ee —————— — —— - 


the manufacturers. The London Electric Firm undertake | 


complete change-over jobs in any part of the country, 
entirely relieving borough and other engineers of trouble 
and responsibility in this respect. The firm's gears and 
winches are in use by the Admiralty, the War Office, the 
Office of Works, the Post Office, the Crown Agents for the 
Colonies, the London County Council, many leading con- 
sulting electrical engineers, about 100 Corporations and 


supply companies, a large number of railway ard dock . 


companies, and in public and private buildings in London 
and the country. Installations recently carried out by the 
London Electric Firm include 900 for the Westminster 


Electric Supply Corporation, Ltd. (Mayfair and Belgravia | 


Districts), 70 for the London County Council (Thames 
Embankment), 87 for the 5t. Marylebone Borough Council 
(Oxford and Reyent-streets), 72 for the Ealing Borough 


Council, 68 for the Swansea Corporation, 110 for | 


Tottenham and Edinonton-street lighting, 120 for the Croy- 


don Borough Council, 80 for the Grimsby Corporation, 100 | 


for the Wimbledon Borough Council, 60 for the Tunbridge 
Wells Borough Council, 50 for the Pembroke Urban District 
Council, 50 for the Carlisle Corporation, 50 for the Wishaw 
Borough Council, 40 for the Hampstead Borough Council, 
33 for the Wrexham Borough Council, 35 for the Oban 
Corporation, 200 for the Malta Dock yard, 60 for the Devon- 


| 


port Dockyard, 60 for the Hong Kong Dockyard,’ 100 for 
the Portsmouth Dockyard, 50 for the Sheerness Dockyard, 
etc. 


Electric Five O’clock Tea. 


We illustrate herewith one of the electrical domestic 
specialities of the British Prometheus Company, Ltd., of 
Salop-street Works, Highgate, Birmingham, and of New- 
man-street, Oxford-street, London, W., in the shape of a 
Five O’clock Tea Set. This, as will be seen, comprises a 
table, electric kettle on stand, sugar basin, cream jug, and 
six tea-glasses in stands. The table is a very handsome 


and artistic piece of work on matt oak with antique brass 
ornaments, fitted with movable glass plates for side wings, 
etc. The kettle is also of antique brass with insulated wicker 
handle, and is fitted with three-gear terminals for heat 
regulation, two yards of cable and adapter. At the Newman- 
street showrooms of the company a large selection of these 
domestic accessories is on view, including electric kettles 
with floor stands and tall stands, together with a large 
range of various cooking utensils. 


Electric Apparatus for Theatres. 


We have received from Messrs. W. Mickelwright & Com- 
pany, of Sicilian House, Southampton-row, W.C., their 
new list of resistances for arc lamps, testing, etc., and 
apparatus for use in electric theatres. The list includes 
illustrated particulars of the sliding contact type of re- 
sistances fur small motors, dimming incandescent lamps, 
medical work, the regulation of dynamo and motor shunts, 
etc.; their small power motors for tools, machines, cine- 
matograph projectors, ete.: plain resistances for currents 
of 10 to 100 amperes, knife switches, auto-convectors, 
motor generators, ete. 
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“The Magic Wand of Science." 


In the form of a souvenir of the Electrical Exhibition at 
Olympia, the General Electric Company, Ltd., 67, Queen 
Victoria-street, E.C., have issued an exceptionally attrac- 
tive pamphlet under the title of “ The Magic Wand of 
Science," dealing with the applications of electricity in 
everyday life, in which their specialities are described with 
great literary skill and admirably illustrated. The souvenir 
is most artistically printed, and though primarily intended 
for the Exhibition, where many thousands were given 
away, it should have permanent popularity. Copies will 
be supplied on request to any central station which will 
distribute them among consumers and also to the trade, 
who should find it an excellent business-getter. 


The Globe Electro-Magnetic Hammer. 


We have received from the Globe Electric Company, Ltd., 
11, Farringdon-avenue, London, E.C., their list No. H81, 
descriptive of the new Globe Electric Hammer for economic- 
ally drilling, chipping, caulking, rivetting, and all similar 
operations for which it will take the place of existing 
pneumatic, hydraulic and hand tools. Combining extreme 
flexibility with high efficiency, the new hammer represents 
the first successful percussion tool which has heen manufac- 
tured. It is built on the well-known Basic Rowe patents, 
which the Globe Electric Company control in the principal 
European countries and the British Colonies. The tool is 
equally suitable for drilling, chipping, and caulking purposes, 
and as an example of the enormous saving in labour to be 
eff :cted by its use, it may be mentioned that a hole of 
l in. diameter may be drilled to a depth of 34 in. in hard 
stone in one minute, where a similar operation by hand 
would require probably a quarter of an hour’s work. The 
machine is already in extensive use in America, and great 
interest was shown in it at Olympia by a number of 
engineers. 


Woodhouse Steel Casing. 


This is a steel conduit system of casing and capping 
for electrical conductors, consisting of a shallow trough 
with a cover sprung over, made of thin sheet metal. The 
. system combines the advantages of the wood casing, the 
tube, and to some extent the cleat systems. The wires are 
simply laid in and there is no drawing in or threzding. 
The wires can easily be inspected at any time merely bv 
pulling off the capping. It is fire-proof, damp-proof, and 
well bonded, it is light to handle and quickly erected, the 
tight gripping push joints ensuring this. It is very neat in 
appearance and therefore especially suitable for sur'ace 
work. It is light in section, and consequently thire is 
little or no condensation and freight is small. The cesing 
is made in short lengths from three to six feet, with joint 
pieces, tees, special hard bendable joints, ard boxes for 
junctions, switches, etc. Two new parts have lately teen 
sdded which greatly improve the system, and they are 


FIG. 1. 


figured here. Fig. ] shows a locking joint cover or cap. 
This 18 sprung over the casing and capping by hand, by 
getting the deep side over first. It cannot be removed 
when in position except with a tool, such as a screwdriver. 
The object of this device is (a) to lock the capping to the 
casing so that it cannot be pulled off by hand, and (b) to 
cover the butt joints of the capping. It is small and neat, 
as will be seen from the illustration. It is specially recom- 
mended in installations where the casing is subject to much 
mischievous people might interfere with it, in schools, for 
instance. Fig. 2 shows a pressed out steel elbow of the same 
section as the casing and capping. This fitting enables a 
sharper angle to be obtained than ran be made with the 


sinallest of the hand bendables, which are a notable feature 
of the Woodhouse casing. By the addition of these new 
parts, Woodhouse casing has been made a thoroughly 
efficient and practical“system, which will, we venture to 


Fic. 2. 


think, rapidly replace the older unsatisfactory methods. 
Woodhouse casing has been designed mainly for surface 
work, so as to permit of periodical inspection of wires, 
as any part of the installation can be easily opened up and 
any section tested without difficulty and at very little cost. 
The Woodhouse Steel Casing Company consider that it 1s 
very important that this inspection should be made at regu- 
lar periods so long as rubber or any other insulating medium 
is used which deteriorates with age; a careful inspection 
should entirely prevent an installation ever hecoming in 
any way dangerous. “ Out of sight, out of mind” may 
commend itself to a bad workman, and it is too easy to 
hide away bad work in some of the present systems ; but 
the practice is responsible for a great many accidents and 
breakdowns, which could be avoided if everything were 
made “ get-at-able.” This is the great point of the Wood- 
house casing. 


The Magic Suction Cleaner. 


On Saturday last another very effective display was made 
bv the Magic Suction Cleaner at Olympia. On this occasion, 
however, there were only three trim housemaids with a 

Magic Suction Cleaner, the other two using the old-fashioned 


dustpan and broom. To add to the effect, the aprons of the 
two latter maids were exceedingly dirty by way of illus- 
trating the results of house cleaning by the obsolete method. 
We illustrate the scene with a photograph taken outside 


Olympia. 


— ——— — —— €! 2 —— 


We are asked to state that as from the 7th inst. the 
partnership between Walter Robbins Cherry and John 
Bush, trading as the Auto Controller and Switch Company, 
has been dissolved. The business of the Auto Controller 
and Switch Company, including the manufacture of 
Fluxite Soldering Paste, is being carried on by Mr. Walter 
Robbins Cherry alone, under the old name and at the old 
address, namely, Simplex Works, Vienna-road, Bermond- 
sey, S.E. 


Mr. R. J. Wallis-Jones, M.Inst.C.E., M.LE.E., begins à 
series of demonstrations on Electric Welding and Allied 
Processes to the Senior Students of Faraday House, on 


November 8. 
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Electrical Patents. 


Specially compiled for the * Electrical Engineer." 


Electrical Safety Fuses. 


27259.--1910. G. MULLER, Schwabisch-Gmund, Germany. 
This safety fuse has a central contact bolt which cannot be 
used for any other strength of current than that for which 
it has been designed. The contact piece of the cap is 
lengthened into a sleeve which is passed over the central 
contact bolt and at the same time effects the quick fixing 


of the safety fuse by the gripping of a screw-threaded nut, 


Electric Light Attachment. 


225.—1911. J. A. WILLIAMS, 450, Guy-street, Montreal. The 
lemp bracket is fitted with a series of telescopic sections 
mounted on a post piece. Tne sections are connected by 
pivotal joints so that the lam» my be readily adjusted to 
various positions. 


Electric Furnaces. 


419.—1911. H. HELBERGER, 11, Em'! Geis Strasse, Munich. 
The furnace ccm rises an outer insulating mass composed 
of a fireproof ard non-porous material and has an inter- 
mediate heating member of carbon or graphite and an 
inner fireproof lining or crucible fitting within the heating 
member. The crucible is supported by a hydraulic rem 
which protects the heating m mer frc m oxidation wien the 
crucible is pushed out. 


Incandescent Electric Lamps. 


1210.—1911. C. H. WEBER, 15, Kurfurstenstrasse, Berlin. The 
fil m^»nts are soldered or welded to the leading in wires 
with the aid of sulphide metal com»ourd ;, such as sulphide 
of woffram or molybdenum, capable of being decomposed 
into a pure metal at a low temperature. 


Electric Heaters. 


6374.—1911. J. Epmunp PowNarL, 4, Clyda Mansion, W- 
Hampsteezd. The heater comprises an outer casing shaped 
like a fireplace and fitted with false sides, bottom and back 
which act as flues. The grate is filled with fireproof brickett es 
and may be illuminated to resemble a burning fire. The 
flues collect and radiate the heat which disperses through 
perforations. 


. Preparing Filaments for Electric Incandescent Lamps. 


17480.—1911. W. G. HovskEEpEr, 3508, Baring-street, Phila- 
delphia. During the manufacture of the filaments in a 
continuous length electric currents of different phases are 
passed simultaneously through different portions of the 
filament for the purpose of heating it so that the total 
length of the part of the filament which is being heated 
will remain approximately constant. 


Preparing Fllaments for Electric Incandescent Lamps. 


17482.—1911. A. S. Knicut, 324, Broad-street, Newark. The 
filament support is provided with an intermediate laterally 
bent portion which forms a notch into which the filament 
is wound to prevent displacement. 


Electrical Transformers. 


12355. —1910. A. F. Berry, 27, Wocdville-road, Ealing. This 
improved transformer has a e¢myound core built up of 
sheet iron stampings grouped together to form blocks 
having inclined surfaces that are caused to bear closely 
against one another in order to reduce magnetic resistance 
at the joints to à minimom. 


Wattmeters. 


E. Weston, Waverley Park, Newark, Essex, 
New Jersey. The coils of this wattmeter which is of the 
electro-dynamo-meter type, are so proportioned that they 
cause the pointer to be detlected in equal amounts for equal 
changes in the value of the quality to be measured whereby 
the use of a scale uniformly divided is made possible. 


Electrical Heating Apparatus. 


18115.--1910. A. F. Berry. 27, Woodville-road, Ealing. A 
temperature equalisirg division plate which separates the 
superposcd heating elements is rigidly held in good con- 
ductive contact with both the upper and lower portions of 
the hot plate ard clamped between the heating elements 
which are insulated from it and from the hot plate by thin 
sheet insulatin? material. 


Elecfrical Transmission of Signals, 


19701.—1910. H. QUERLIER, 157, Featherston-street, Wel- 
lington, New Zealard. In order to transmit any one of a 
number of orders from each of a number of separate trans- 

: mitting points and to indicate as a central point the order 
transmitted and the point from which it has been trans- 
mittcd by one operation of the operator, the indicators 
representing different points of transmission and the 
indicators representing different messages are provided 


17091.— 1910. 


with special selector switches which close an electric circuit 
through the corresponding point ir.dicator and the message 
ir.dicator. 


Electric Resistance. 


19993.--1910. M. KarLMANN, Kurfuersterdem 1 40, Berlin. 
This resistance comprises a metallic corductor which is 
embcdded in vitreous material ard made in the form of a 
network. The lo..gitudinal elements are mechanically con- 
nected with the transverse elements at the crossings ur 
insulated from them. 


Electrically Operated Lifts. 


20118.—1910. H. C. WaLkER AND R. Waycoop & ComPany> 
LTD., Frlmouth-road, Great Dover-street, S. E. The lift is 
so coatrollcd thet any movement of the cage while the cur- 
rent is sw.tchcd off causes an electrical braking in the 
motor by mans of the combined action of a resistance 
connected electrically across the armature brushes, a revers- 
ing switch, ard a friction clutch operated by cage-driven 
meens to move the reversing switch. 


Electrically Driven Ring Spinning Machines. 


20249.—1910. A. E. EBoRALL AND Brown Boveri & Com- 
PANY, Caxton House, Westminster, S.W. In order to 
maintain & high speed throughout the whole spinning 
period the thread board is arranged to be moved auto- 
matically to follow the progressive motion or the complete 
motion of the ring rail. 


Receiving Apparatus for Wireless Telegraphy. 


20441.—1910. Marconrs WingELESs TELEGRAPH COMPANY, 
Watergate House, Ad^lphi^, W.C. The receiving apparatus 
contains a path which is normelly a bad conductor, but 
which when acted upoa by powerful oscillations becomes a 
relatively good co: ductor. The path consists of two uni- 
directione] variable corductors connected in parallel ard 
in opposition to a receiver of the unidirectional type. 


Electric Heating Elements. 


21469.—1910. ELECTRIC & ORDNANCE ACCESSORIES COMPANY, 
LTD.. Cheston-road, Aston. Each element consists of a 
flat foundation strip of mica or other insulating and fire- 
resisting material around which a continuous length of 
straight resistance wire is wound from end to end. "Tae 
ends of the strip with the resistance winding are bound 
round with clips which form terminal ends. 

Filament Supporting Wire. 

23404.-—1910. A. Monp, 19, Southamtbotoz-buildings, W.C. 
These wires which are made of nickel are covered with a 
laver of chromium compourd which is afterwards decom- 
posed into an oxide of chromium by intense heating. —— 


Electromagnets. 


23831.—1910. SOCIETE ANONYME, ‘ Pur." 16, rue Duret, Paris. 
A resistance is intercalated in series into the coil of the 
electromagnet sufficiently to compersste the difference of 
reluctance of the magnetic circuit of the electromagnet 
between the moment when the armature is in its attracted 
position, but not in magnetic contact with the core, and the 
moment when the armature is in its released position, 
which position is defined by a stop. 


Railway Rail Contact. 


23933..—1910. W. R. SYKES INTERLOCKING SIGNAL COMPANY, 
LTp.. 26, Voltaire-road, Clapham, S.W. This device for 
utilising the deflection of a rail to bring about the operation 
of an electric switch comprises a lever ectuated in opposi- 
tion to grevity by the deflection of the rail which serves to 
m^g.ifv the movement produced by the deflection and & 
piston coupled to the lever which, during the return move- 
ment, serves to propel a pneumatic column ard to actuate 
an electric switch. 


Eiectric Switch. 


24994.—1010. J. H. McLean, The Woodlands, Great Barr. 
Staffs. This is an elastic switch with fixed contacts arranged 
in a ratcheted part of a box ard provided with moving 
contacts carried on a rotatable cover and arranged to act. 
ax pawls in conjunction with the ratcheted part. The cover 
is rotated by a pull over arm mounted on the case. 


Electric Fire Alarm System for Institutions. 
4183.—1910. A. W. Brown, Stirling District Asylum, Larbert, 
N.B. Each block of building com»rising the institution is 
fitted with an alarm apparatus. When an alarm is given 
at one apparatus a signal is given in each block of buildings 
by means of a connecting wire at the same time as the 
alarm is given at the-fire station. 
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To New Readers. 


The price of the ELECTRICAL ENGINEER has now been 
reduced to 2d. weekly, and thg subscription rates are as 
follows :— 


12 months. 6 months. 3 months. 
United Kingdom 10s. Od. 5s. Od. 2s. 6d. 
Canada 12s. Od. 6s. Od. 3s. Od. 
Abroad 15s. Od. 7s. 6d. 3s. 6d. 


for which sums, payable in advance, the paper is delivered 
post free. 

To every reader securing for us three new annual sub- 
scribers in the course of the next six months, we shall 


have pleasure in sending the ELECTRICAL ENGINEER post © 


free for one year, and for a proportionate period if they 
secure one or two new subscribers. It is important to 
notice that the reduction in price carries with it NO 
DIMINUTION in the SIZE or QUALITY of the journal. 
On the contrary, both will be INCREASED with the 
increasing circulation which this new development is 
bringing about. 


NOTES. 

ETAL-FILAMENT lamp manufacturers would do 
well to be on their guard. We do not desire un- 
necessarily to perturb them, but it seems desirable to mention 
that they are under the argus eye of the engineering cor- 
respondent who writes the Electrical Notes for the “ Times 
Engineering Supplement." Not only that; he has seen 
through their dark manœuvres ; and subterfuge is useless. 
Explanations of the fall in price offered in circulars issued by 
the manufacturers and in the comments of the technical 
journals “ are for the most part only half-truths. The root 
of the matter," he declares, ' is more interesting and 
exciting than would appear from the cold statement that 
increased output and lessened cost of production now 
‘ justify ' lower prices. No manufacturer reduces prices 
merely because labour and materials cost him less. The 
truth is that the larger firms are determined to assume a 
still stronger control of the market. For the present season 
they reduce prices to prevent the market popularity of their 
types from being prejudiced, on the one hand by the under- 
cutting of smaller firms, and, on the other hand, by the 
introduction of new types of lamps which have persuasive 
‘ selling points, but which must now follow the price 
reduction with some embarrassment. The market position 
of certain brands must be safeguarded pending technical 
and commercial developments." So the whole terrible 

secret i8 now out. 


O this same correspondent the Electrical Manufac- 
turers’ Association should be vastly obliged for much 
unsolicited advice with regard to the future policy of the 


organisation. Its whole duty is summed up under five 
heads. It is 


To make plans, more or less opportunist, for protecting ita 
members against their fatal weakness in submitting to the 
more rapacious and tryannous “ conditions " sought to be 
imposed by municipal and other buyers ; 

To attempt from time to time some measures for countering 
foreign attack ; 

To see that electricity gets more fair play in the Press and 
in Parliament ; 

To help in the general popularising of electrical service ; and 

To assume control of future exhibitions and other concerted 
efforts of a missionary character. 


Price 2d. 


Registered at the General Post Office. 


As for the Exhibition which closed on Saturday week, it 
was not, it appears, “‘ a wholly creditable performance." It 
seems that ' effects that should have been massed were 
aimlessly scattered," and “ too many of the stands were 
little better than glorified ironmongers’ shops." The whole 
thing '* made an excellent bazaar, but for a triennial 
electrical exhibition it deserved a great deal more planning 
and arranging with the intention of convincing tens of 
thousands of visitors, not that one tungsten lamp or one 
radiator is better than another, but that general electrical 
service offers valuable advantages to the average house- 
holder." But that, according to the general testimony of 
the exhibitors, is exactly what it did accomplish. There has 
certainly been some complaint that the preliminary 
publicity was badly managed, but during the second fort- 
night of the show no one could possibly grumble at the 
attendance, and as a matter of fact when a representative 
of the ELECTRICAL ENGINEER made a personal canvass 
among nearly two hundred exhibitors, he found that they 
were thoroughly well satisfied with the business done and 
on the way. 


With two specific criticisms levelled at the management, 
however, we are quite in sympathy. The outside lighting 
was absurdly inadequate to the occasion ; and the arrange- 
ments for the sale of tickets for general distribution by 
exhibitors and supply authorities were wholly unbusiness- 
like. Instead of charging these tickets at four shillings a 
dozen “ cash on delivery, pay for them whether they are 
used or not," they should have been priced at, say, & guinea 
per hundred, and they should have been sent out in large 
batches, each ticket bearing uponitthe name of the exhibitor, 
firm or supply authority to whom it was sent, and payment 
should only have been demanded for those which came back 
through the turnstiles. If such a course had been adopted 
the number sold might have been increased a hundredfold. 
“ Gate-money " is a very good thing in its way, and is 
legitimate enough on occasion ; but, after all, an Olympia 
Electrical Exhibition is on a somewhat higher plane than 
a football match. 


EFERENCE has been made elsewhere in this issue to 
that portion of his Presidential address to the 
members of the West of Scotland Iron and Steel Institute, 
in which Mr. Walter Dixon dealt with the reluctance of 


British manufacturers to follow the continental practice in | 


regard to the application of electricity in rolling mills. 
Towards the close of his address Mr. Dixon dealt with some 
much larger questions. One was in relation to the extent 
to which this country has shared in the past ten years 
development of the iron and steel industry ; and he showed 
from official statistics that while in the case of pig-iron 
Britain has only benefited in this increased trade to the 
extent of 5:1 per cent., Germany's share has been 24:2 per 
cent., and America's share has been 70:7 per cent. Similarly 
in regard to steel ingots, our share has been 4:5 per cent., 
Germany's has been 26:9 per cent., and America's 68:6 per 
cent. Why does Britain lag so far behind her rivals “ In 
my opinion," said Mr. Dixon, “ it is nothing short of a 
calamity that a question of such national importance has 
hitherto failed to receive a clear and efficient investigation." 
It was, he declared, a matter that required investigation bv 
business men, not by professional politicians, and least of 
all, party politicians. * The matter is complex ; the bearings 
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of the question are so wide and the issues so momentous 
that they call for the best trained men in the country, for 
men with a world-wide outlook and experience, who can 
think and act nationally, and not for purposes of personal 
profit or gain, a Board of Trade composed of men with a 
knowledge and experience of trade, trade conditions, and 
tradesmen.” Failing such investigation, the British iron 


and steel industry, in his opinion, is destined to have a. 


retrograde and dark future. 


It was certainly a gloomy picture of the present position 
of the industry which Mr. Dixon painted in the course of 
his address. While the Board of Trade returns show that 
British trade as a whole is in a flourishing condition, the 
facts about the iron and steel trade showed, he said, that of 
the blast furnaces, many were blown out ; of the steel works, 
some were closed and others partially closed ; of the iron 
works, many were running on short time; many of our 
skilled and unskilled workers were, of necessity, out of 
employment ; and, on the whole, no adequate or reasonable 
profit or remuneration was being earned. He declared that 
no iron and steel district in the world suffered so much as 
ourselves from unsteady and irregular demand, made less 
profit, or believed that it worked under such oppressive and 
strenuous conditions ; while on the score of irregularity of 
employment, with its accompanying poverty and vice, no 
iron and steel district in the world offered such a spectacle 
as that of our own country. ‘“ The legislation of every 
manufacturing country but our own," he said, '' is actively 
interested and helpful in its industrial progress ; while it is 
the policy of our State, as such, to evince no such practical 
interest, other than to maintain and endorse a policy of 
fierce internal and one-sided external competition, and to 
discourage combinations for the protection and preservation 
of any industry. There is, however,” he added, “ one kind 
of trust or combination which our Government upholds, 
that which goes under the title of trade unions, which, 
among their other functions, acts in restraint of labour at 
unremunerative prices. To such an extent and to such & 
state of perfection are these trusts and combinations being 
organised and encouraged that the time is fast approaching 
when it is expected that the worker will need to take no 
thought of the morrow. In striking contrast with what has 
been done, not only for the thrifty but for the thriftless 
worker, suppose,” said Mr. Dixon, “ that one of the workers 
invested money in an iron and steel works; then neither 
he nor his money were protected against either fair or 
unfair competition, for, unlike practically every other 
industrial nation, Great Britain, not only in precept and 
practice but by laws and enactments, maintains a keenness 
of competition to the extent that it is not considered 
immoral to pay less than actual value even for our country's 
requirements, whether for battleships, soldiers’ clothes, or 
food for the poor. In other words, a struggle for existence 
against keen, unfair, unscrupulous, and often criminal 
competition 18 encouraged when the possible suflerers are 
capitalists.” All this, of course, is flat polemics; but 
coming from such a source, and taken in conjunction with 
Mr. Dixon’s unchallenged statistics, 1t is impossible not to 
give it consideration. 


So twelve months ago we made some comments on 

the interesting experiment then being made by the 
Eccles Corporation in supplying certain cottage property 
with electric light at the very low rate of sixpence per week 
per house. Mr. H. W. Angus, A.M.I.E.E., the Borough 
Electrical Engineer, has now presented to the Electricity 
Supply Committee his report on the second year's working 
of the scheme, which included the period up to the end of 
September last. In this he gives the following detailed 
particulars of the metered quarterly consumptions of 
electrical energy, which have been charged for on the 
maximum demand system. On this system the first hour's 
supply per day at the maximum recorded rate of demand 
is charged for at the rate of 7d. per Board of Trade unit, 
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and all further supply is charged for at the rate of 2d. per 
Board of Trade unit. 


Maximum 
Total recorded rate 
Quarter ending. B.T.U. of supply Units Units 

consumed. demanded. at 7d. at 2d. £ s. d. 
December 31, 1910 .. 428 ., .700 B.T.U. .. 64 .. 364 .. 418 0 
March 31, 1911 .e 345 .. 643 „ .. 62.5283... 4 3 4 
June 30, 1911 .. 178 .. .692 ,, . 63 .. 115 2 15 11 
September 30, 1911 .. A88 uu .725 Lu 60 .. 133 3 0 8 
1150 £14 17 11 


The Health Committee have therefore paid £14 17s. 11d. 
for the electrical energy consumed by their tenants during 
the twelve months. On the other hand, the income received 
by the Health Committee from their tenants was as 
follows :—twelve houses at sixpence per week for 52 weeks, 
£15 12s.; less 23 weeks unoccupied at sixpence per week, 
lls. 6d.; total, £15 Os. 6d. The Health Committee have, 
therefore, made a slight profit on the transaction. '' This 
result," observes Mr. Angus, '* which is a repetition of the 
satisfactory result obtained during the first twelve months' 
supply, strongly confirms the original object for which this 
experimenta] lighting has been carried out, namely, to 
demonstrate that the cost of electric lighting need be no 
obstacle to its general adoption in small dwelling houses. 
With reference to the cost of lamp renewals which the 
tenants of the houses have paid for, this has not been a great 
expense, as only 8 new lamps have been supplied to the 
tenants of the twelve houses during the twelve months. 
The cost of these lamp renewals works out at an average 
of 1s. 83d. per annum for each tenant." 


N season and out of season the ELECTRICAL ENGINEER 
has been steadily urging for some vears past the claims 
of the electrically propelled vehicle both for social and for 
commercial purposes; and has urged that the progress 
made in this particular direction in the United States 
deserves the most careful consideration on this side of the 
Atlantic. We now learn from our New York correspondent 
that in the course of twelve months the Electric Vehicle 
Association of America succeeded in enrolling a membership 
of upwards of two hundred, and this total is being added 
to almost daily. Speaking at the second annual convention 
of the Association in New York a few weeks ago, the 
President, Mr. W. H. Blood, jun., confidently predicted, 
from the interest in the organization shown throughout the 
country, $hat the membership roll would be at least doubled 
during the coming year. “ The electric vehicle," he said 
“is fast coming into its own. Its achievements are its 
best advertisement. The prospective purchaser of a com- 
mercial electric car no longer asks, Will it work ? he knows 
that it will, and now simply wishes to ascertain what it 
will cost to move a ton a mile and for how many davs in 
the year the truck can be depended upon. It is with little 
difficulty that the electric-vehicle salesman now proves to 
the satisfaction of the purchaser that the cost per ton-mile 
for handling merchandise, within citv limits, 1s lower when 
the electric truck 1s used than when any other means are 
employed, and that the electric truck 1s à far more reliable 
piece of apparatus than the gasoline truck. "The electric 
pleasure car is selling itself. Its simplicity of operation, 
freedom from trouble and cleanliness, to say nothing of its 
increasing radius of action, reconimend it to even the most 
fastidious purchaser." | 


Mr. Blood went on to give some statistics with regard 
to this progress. Some thirty million dollars—say, £6,250,000 
—have now been invested on electric pleasure cars in the 
United States, and more than a third of that sum in com- 
mercial vehicles. “ A rough estimate of the number of power 
wagons necessary to do the trucking of this country," he 
added, “‘ indicates that nearly 3,000,000 such wagons would 
be required. It should be the business of the central stations 
of the country to see that not gasoline but kilowatt-hours 
are used for this work ; it is up to the vehicle manufacturers 
to place in the hands of the public electric vehicles capable 
of properly accomplishing the services required of them ; 
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it is unquestionably the duty of the electric storage-battery 
manufacturers to supply efficient batteries which may be 
used by anyone.” To this end the Association is doing 
valuable missionary work all over the States, and a Com- 
mittee on Education is arranging to establish in trade 
schools and elsewhere regular courses of lectures and 
exhibits which will familiarize the young men of the 
country with the simplicity and efficiency of the electric 
vehicle, its battery and its motor. The ultimate success 
of the campaign will of course depend upon the extent of 
the co-operation which it is to receive from central stations, 
vehicle manufacturers and others interested in increasing 
the use of the electric vehicle; but the central stations are 
at last beginning to realize their opportunities, and, besides 
ordering trucks for their own work, are installing and 
operating commercial garages until such time as local 
interests are ready to undertake the work. Why cannot 
we do something of the same sort on this side ? 


In this connection we must not, however, overlook the 
excellent work accomplished by the Thomas Transmission. 
Mr. Thomas, the inventor, and all the gentlemen associated 
with him are electrical engineers, and thev are confident 
that their Transmission affords a practical means of giving 
electrical methods a far greater field of operation in road 
traction than they have hitherto enjoyed. It has certainly 
achieved some noteworthy results. In the early summer 
of this year we recorded a Royal Automobile Club trial 
with a Leyland lorry fitted with the Thomas Transmission. 
That trial resulted in the record petrol consumption of 
over 58 ton miles per gallon, but that record has now been 
beaten in a trial with a small 13-96 h.p. car in a “ London 
to Edinburgh and back " test in which practically 68 ton 
miles per gallon was obtained. The Delahaye car used for 
the trial was two years old, and had already run, before 
the trial, a distance of 24,000 miles. Instead of being 
spread over a week, the test was completed in four days, 
necessitating a considerable amount of night driving. More- 
over, the weather during the first and last days was wet, 
with heavy roads, and on the night of the third day two 
hours were spent in travelling through a dense fog. In all 
eight hours were travelled in darkness. Notwithstanding 
these adverse conditions the petrol consumption was 
nineteen per cent. better than the 57 ton mile record pre- 
viously obtained over the same route. A 12 volt 50 ampere- 
hour battery carried on the footboard was automatically 
charged when the car was running on top speed, and in 
addition to providing current for starting up the engines 
from the driver’s seat when ever required, it also supplied 
two powerful head lamps, a tail lamp,.and a dashboard 
lamp. The lamps were in use altogether about eight hours, 
and the engine was started up approximately 50 times. 
The fact that the car had been in use for experimental 
purposes for about 18 months, and had travelled in all 
24,000 miles before the trial, may fairly be taken as evidence 
of the reliability of the transmission rather than the com- 
paratively short run from London to Edinburgh and back. 
In their certificate of the results the R. A. C. state: “ The 
total distance travelled was 794-5 miles. Throughout the 
trial no adjustments were made. The car was driven at 
an average speed (running time only) of 19:15 miles per 
hour throughout. The petrol consumed was 22-236 gallons, 
being a consumption of 35-73 miles per gallon and 67-92 
ton miles per gallon. The lubricating oil consumed was 
4:495 pints, being a consumption of 1417-35 miles per 
gallon. Throughout the trial the engine was started elec- 
trically through the medium of the transmission, and the 
electric lamps were supplied with current from the same 
source." 


SE the installation five years ago of the plant for the 

manufacture of electrolytic disinfecting fluid, the 
Health Department of the Poplar Borough Council has 
manufactured, at a cost of £271, something like 140,000 
gallons of this fluid, and so great has the demand become 
that on one day during the past year there were nearly a 


thousand applicants. Dr. F. W. Alexander, the Medical 
Officer of Health, gives in his annual report some interesting 
details of the manufacture of this valuable disinfectant. 
During the year the output was 50,726 gallons, the cost of 
which was as follows: electricity, 8,084 units at 1jd., 
£50 10s. 6d.; chloride of magnesium, (a littlé over five 
tons), £21 6s. 4d. ; salt (nine tons), £15 8s. ; caustic soda, 
£9 7s. 6d. ; water, £1 10s. ; electric power for stirring (98 
units), 12s. 3d. ; total, £98 14s. 7d.—or a little over a 
farthing per gallon as compared with carbolic fluid disin- 
fectant at upwards of thirty times the price. The fluid is 
splendidly effective and is now being used with great success 
for spraying the floors of the County Council Schools within 
the Borough. It also continues to be used in the swimming 
baths and the baths superintendents repeat their statements 
that the addition of the fluid prevents the formation of 
slime in the water and that there is no offensive smell when 
the baths are being cleaned. Dr. Alexander tells us that the 
first plant was erected at the beginning of 1906 at a cost of 
a trifle over £583, and a second plant was installed last year 
at a cost of £500. It is interesting to note that after working 
for nearly five years and not having been cleaned for a 
period of over twelve months, the apparatus was last year 
taken to pieces, overhauled and thoroughly cleaned.. The 
platinum wire and slates upon which it is wound were found 
in perfect condition—these are the positive electrodes and 
are the costly portion of the plant. The shape of the new 
zinc electrodes has been altered with a view to considerably 
increase their lives and give greater efficiency in the working 
of the plant. With a current of 25 amperes there is obtained 
over 6 grammes of chlorine per litre.. This efficiency is no 
doubt due to the new shape of the electrodes and to the 
earthenware tanks. Tanks made of slate contain iron and 
were being constantly destroyed by the action of the 
electric current and had to be often replaced. 


Correspondence. 


All communications intended for the Editor should be addressed 
u TuE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week’s issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 

SIR HIRAM MAXIM AND PERPETUAL 
MOTION. | 

SrR,—There is an old saying that nothing less than a 
surgical operation will suffice to get a joke into a Scotchman's 
head and it is quite evident that it was a Scotchman that 
wrote the article relating to Mr. Stanley Hitchcock’s Per- 
petual Motion in THE ELECTRICAL ENGINEER of 27th inst. 

Mr. Stanley Hitchcock told me that there was no question 
about it, his motor did run and did develop power. I asked 
him if he was dead sure of what he was saying and his reply 
was '' Sir Hiram, what I am telling you is as true as the 
Gospel," and it was this last statement that I endorsed and 
not his Perpetual Motion Machine. 

In order to believe the fish and snake stories in the 
Gospel it is necessary to have a very robust Faith ; if our 
Faith is strong enough we can believe any mortal thing in the 
world except the truth and it is no more difficult to believe 
Mr. Stanley Hitchcock’s statements than it is to believe 
the Gospel—both require Faith of a very high order. 

Yours, ete., 

377, Norwood Road, Hiram S. MAXIM. 

West Norwood, E.C. 


[It was not a Scotchman who wrote that Editorial Note, 
Sir Hiram ; and he did not say that you endorsed Mr. 
Hitchcock's Perpetual Motion Machine ; he merely suggested 
that the inventor was very confident and seemed to have 
communicated some of his confidence to yourself. You 
surely wouldn't be poking fun at an old pupil of yours 
through a column and a half of matter in the daily press ? 
Ep. E.E.]. 
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Lord Rayleigh, Right Hon. John William Strutt, 


physicist, born November 12, 1842. In 1879-1884, 
Cavendish Professor of Experimental Physics in the 
University of Cambridge, in succession to J. Clerk 
Maxwell; 1882, President of Section A Brit.Assoc., 
and, two years later, President at the Montreal 
meeting ; 1885, succeeded Sir Geo. Stokes as Secre- 
tary of the Royal Society ; 1887-1905, Professor of 
Natural Philosophy at Royal Institution, in succes- 
sion to Prof. Tyndall; 1894, received Barnard 


: Medal of USS. 
Nat. Acad. of Sc. ; 
1896, became 


scientific adviser 
to Trinity House 
and the British 
Lighthouse Board; 
1899, received the 
Coplev Medal; 
1902, appointed 
one of the twelve 
original members 
of the Order of 


Merit; 1903, re- 
ceived Prussian 
Order Pour le 


Mérite ; 1904, the 
Nobel Prize for physics ; 1905-1908, President of the 
Royal Society (of which he had been made a Fellow 
in 1873 and Secretary 1885-1896); 1908, elected 
. Chancellor of Cambridge University, in succession to 
the 8th Duke of Devonshire. Lord Rayleigh was 
besides President of the Committee on Explosives, 
also Vice-President of the Society for Psychical 
Research. He has had conferred .upon him numerous 
distinctions by different English and foreign Univer- 
sities. 

Ramsay, Sir William, 


was born October 2, 1852. He is the grandson of 
the founder of the Glasgow Chemical Society and 
the son of Sir Andrew C. Ramsay, who was President 
of the Geological Society and of the British Asso- 
ciation, and is, himself, a very prominent chemist. 
Was, in 1872-1874, chief assistant to the '* Young ” 
Chair of Technical Chemistry in Anderson's College, 
Glasgow ; 1874-1880, Tutorial Assistant in the 
Chemical Department of Glasgow University ; 1880, 
Prof. of Chemis- 
try in University 
College, Bristol, 
of which he be- 
came Principal 
the year follow- 
ing. Remained 
there til 1887, 
when he took the 
Chair of Chemis- 
try in University 
College, London : 
1894, he and Lord 
Rayleigh dis- 
covered 
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argon ; | Chairman of the 
the following / Committee for 


Hodgkins Prize of 


year, he discovered helium, and he also discovered 
neon, krypton and xenon three years later; 1884- 
1887, President of the Bristol Naturalists Society ; 
1897, President of the Chemical Section of the 
British Association mecting at Toronto; 1902. 
K.C.B. Amongst the many distinctions conferred 
upon him are the decorations of the Legion of 
Honour and of the Crown of Italy, as well as prizes, 
more particularly from the Smithsonian Institution, 
Académie des Sciences, American Academy, Royal 
Society (Davy Medal), and the English, French and 
German Chemical Societies, in addition to the 1894 
Nobel Prize for Chemistry. 


Thomson, Sir Joseph John, 


physicist, born December 18, 1856. In 1882: 
Assistant Mathematical Lecturer at Trinity College. 
When in his 27th year, 1884, was elected F.R.S., 
and, upon the resignation of Lord Ravleigh, became 
Cavendish Professor of Experimental Physics in 
Cambridge Uni- 
versity, a post he 
still holds ; 1894, 
awarded the Royal 
Medal for distin- 
guished achieve- 
ments in both ma- 
thematical and ex- 
perimental fields 
of work; 1902, 


the Smithsonian 
Institution and 
the Hughes Medal 
of the Royal 
Society, for his contributions to the advancement of 
electrical science; 1905, Professorship of Natural 
Philosophy in the Royal Institution, which he still 


holds ; 1906, Nobel Prize for Physics ; 1908, créated 


a knight. | 
Lord Avebury, Right Hon. John Lubbook, 
naturalist, anthropologist, was born April 30, 1834. 
and is the son of Sir John W. Lubbock, the well- 
known astronomer and mathematician. In 1870 and 
1874, Member of Parliament for Maidstone ; 1872, 
Vice-Chancellor of London University ; 1878, 
Trustee of British Museum ; 1879, elected the first 
President of the Institute of Bankers ; 1881, Presi- 
dent of British Association ; 1881-1886, President 

of the Linnean So- 

ciety ; 1886, Rede I p— 

Lecturer at Cam- | 

bridge; 1888 - 

1892, President of |) - 

the London Cham- =. & 

ber of Commerce ; 
1889-1890, Vice- 
Chairman, and, 
1890-1892, Chair- 
man of the Lon- 


don County 
Council; 1891. 
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design of new coinage ; 1900, elevated to the peerage 
as Baron Avebury. Was also President of the Royal 
Micros. Soc., of the Ray. Soc., of the Entomological 
Society, and of the Anthropological Institute. 
Received decoration of the Legion of Honour and 
Prussian Order Pour le Mérite. 
Bonney, Rev. Thomas Ceorge, 
geologist, born July 27, 1833. From 1856 to 186r, 
Mathematical Master at Westminster School ; 1808- 
1876, tutor at St. John's College, Cambridge, and 
- Lecturer in Geo- 
T logy ; 1877, Pro- 
T fessor of Geology 
in University Col- 
lege, London; 
1881-1885, Secre- 
tary of the British 
Association ; 1884, 
Hulsean Lecturer, 
and, in 1892, Rede 
Lecturer at Cam- 
bridge; 1884- 
1886, Secretary 
and President of 
_the Geological 
Society ; 1887, appointed Honorary Canon of Man- 
chester, President of the Mineralogical Society and 
of the Alpine Club; 1899, Vice-President of the 
Royal Society. 


Darwin, Sir George Howard, 


mathematician, born July 9, 1845, second son of 
the late Chas. Robert Darwin (1809-1882), author 
of ** The Origin of 
Species." Since 
1883,  Plumian 
Professor of Astro- 
nomy and Ex- 
perimental Philo- 
sophy at Cam- 
bridge University; 
1899, President of 
the Royal Astro- 
nomical Society ; 
I005, was made 
President of the 
british Associa- 
tion and created 
a Knight. 


Crookes, Sir William, 


chemist, born June 17, 1832. From 1851 to 1854, 
Assistant to Dr. Hoffmann at the Royal College of 
Chemistry ; 1854, Superintendent of the Meteoro- 
logical Department of the Radcliffe Observatory, 
Oxford; 1859, founded the “Chemical News"; 
1861, discovered thallium ; 1864, editor of *' Quar- 
terly Journal of Science " ; 1875, awarded the Royal 
Medal; 1878, 1879 and 1883, Bakerian Lecturer ; 
1880, French Académie des Sciences bestowed upon 
him an extraor- 
dinary prize of 
3,000 francs and a 
gold medal for his 
discoveries in ra- 
diant matter and 
molecular physics; 
I88I, appointed 
juror at Paris In- 
ternational Exhi- 
bition of Electri- 
city; 1885, re- 
ceived the Fergu- 
son Medal of the 
Society of . Arts; 
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1886, President of the Chemical Section of the 
British Association ; 1888 and 1889, President of 
the Chemical Society ; 1888, Davy Medal of the 
Royal Society ; 1891, President of the Institution of 
Electrical Engineers ; 1897, knighted ; 1898, Presi- 
dent of the British Association at Bristol; 1899, 
received Albert Medal of the Society of Arts ; 1904, 
awarded the Copley Medal; rg9ro, given the Order 
of Merit. 


Fleming, John Ambrose, 


physicist, born November 29, 1849. From 1873 to 
1874, he was Demonstrator in the Laboratories of 
the Royal College of Chemistry, and private assistant 
to Sir Edward Frankland ; and, during that period, 
read the first paper submitted to the newly-formed 
Physical Society of London ; 1874, Science Master 
and Special Lecturer on Physics and Chemistry in 
Cheltenham College ; 1877, entered Cambridge, to 
carry on a long line of research work at the Cavendish 
Laboratory ; 1880, 
University De- 
monstrator in 
Mechanics and Ap- 
plied Science ; 
1881, first holder 
of the newly- 
founded Chair of 
Mathematics and 
Physics in Uni- 
versity College, 
Nottingham; 1882, 
Electrical Engi- 
neer of the Edison 
& Swan Electric 
Light Companies; 1885, first occupant of the 
newly-created Chair of Electrical Engineering at 
the University College, London, and, since 1897, 
holder of the Pender Chair in the same College. He 
was, in 1892, elected F.R.S., is now the scientific 
adviser of the Marconi Wireless Company, and has 
been Vice-President I.E.E. and of Phys. Soc. of 
London. In rg9ro, he was given the Hughes Medal 
of the Royal Society. 


Ayrton, Mrs. Hertha, 


wife of the late very distinguished Professor Wm. E. 
Ayrton, is the only lady member of the English 
Institution of Electrical Engineers. She is the 
inventor of a sphymograph and of a singularly useful 
line divider, but is 
better known in 
connection with 
experiments on 
the electric arc, 
upon which she 
has read papers 
before leading 
scientific bodies, 
as well as upon the 
motion of water 
under various con- 
ditions and on the 
causes and process 
of formation of 
sand ripples along the sea shore. She was given, in 
1906, by the Royal Society, the Hughes Medal, 
which is awarded for original discovery in physical 
sciences, particularly electricity and magnetism. 


(To be continued.) (a 


The thousand-light sunburner in the dome of the Alham- 
bra Theatre of Varieties in Leicester Square, London, has 
gone the way of so many other gas illuminants and has been 
replaced by a giant electrolier fitted with sixty 100 c.p. 


metal filament lamps. C” naslo 
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Drying Out Oil Immersed Transformers. 


The initial drying-out of what are popularly referred to 
as oil-insulated transformers is an often neglected or at 
best a casually and ineffectually carried-out operation. 
Yet undoubtedly it is a far more important matter than is 
frequently considered. If properly and systematically 
carried out, the ultimate results will undoubtedly well 
repay the time and trouble entailed in the initial stage, by 
avoiding ultimate breakdown occurring perhaps many 
months after installation. There is a tendency nowadays 
for transformer manufacturers of repute to send out oil- 
immersed transformers with their tanks already filled 
with oil, and ready for immediate installation and use, but 
still it is Sander practice not only in this country, but 
on the Continent of Europe and America to send out 
transformers in their outer containing tanks without oil, 
the latter being supplied in the usual barrels, quite separate 
from the other gear. Many undertakings seem to consider 
that if a few turns of the handle of a testing set do not 
disclose a dead earth on the transformer copper, all is well. 
In with the oil, plus any dirt that may be adhering to the 
outside of the barrel, connect up and put to work. 

It is really surprising sometimes what a long time such 
a barbarously treated piece of apparatus often works 
before the inevitable blown fuse, etc., 18 reported. Whereas 
reasonable precautions and perhaps a day spent in drying- 
out both oil and transformer will often ensure months, 
nay years of peace and efficiency on the part of those “ out 
of sight out. of mind” iron tanks in a hole in the 
ground. The writer does not consider it time wasted to 
dry out all types of transformer, be they oil-immersed or 
otherwise, and advocates proceeding as follows: Never if 
it can possibly be avoided attempt to dry-out the trans- 
former in its tank, as it is imperative that any and every 
portion of the coils should be in immediate and easy view 
of the individual responsible for the drying-out. Constant 
vigilance on the part of the attendant is necessary when 
drying-out in air, as it is astonishing how suddenly damage 
due to over-heating may occur. The usual and most 
satisfactory mode of procedure consists of short circuiting 
the low-tension winding or windings through an ammeter. 
Then apply a very small E. M.F, say 1 or 2% of the normal 
voltage to the H.T. primary winding. This small E.M.F. 
may frequently be obtained from the L.T. side of working 
transformers in the presumably existing installation. Full 
normal frequency should invariably be applied ; a variable 
or adjustable resistance being placed in series with the 
H.T. or L.T. windings, or both according to the require- 
ments of the apparatus to be dried; though this same 
H.T. winding is only beipg excited by L.T. energy. In the 
above, I have advocated the short-circuiting of the L.T. 
winding through an ammeter. Of course, the use of an 
instrument is not absolutely necessary, as it is the tem- 
perature that guides one, though it is useful to know the 
relations existing between current and temperature. The 
oil-immersed fraternity should be dried out in air at a 
temperature of 175° F. to 200? F., care being exercised 
that the temperature does not exceed the latter figure, or 
damage will be done to the coil insulation. The temperature 
should be constantly noted, as indicated by several ther- 
mometers, i.e., never less than two, placed &o that their 
bulbs rest up against the insulated conductors forming the 
coils; a pad of, say waste, being placed over the bulb, 
the whole being held in place by string, or the thermometer 
bulbs may be placed between layers forming sections of the 
coils; but the greatest care must be exercised in handling 
the temperature indicators, as the breaking of a ther- 
mometer bulb and the consequent loss of mercury into the 
windings, may, nay, probably will necessitate disassociation 
and reconstruction, otherwise it will cause a shut down 
sooner or later. In practice it is found that the value of the 
current necessary to effectively accomplish the drying-out 
process varies within wide limits according to the type 
size, 1.e., K.V.A. and make of transformer. No two types 
appear to have similar heating time constants. After a 
great deal of experimenting and experience, | find that 
very small transformers may require nearly 10095 excess 
of current over their normal K.V.A. values to produce the 
desired result, whereas a batch of 500 K.V.A. three-phase 


transformers after repeated experiment were finally 
satisfactorily dried with a current equal to -25, their full 
rated load capacity. On the whole, however, I should say 
that transformers of to-day necessitate currents ranging 
from, say -2 normal full-load current for 10,000 K.V.A., 
10,000 volts, up to 1-75 normal full load values for 1 to 
10 K.V.A. capacities. Should it be found impossible with 
the plant and material available to maintain a just suitable 
value of current, the nearest suitable value should be 
applied until the temperature reaches the maximum I 
have given, when current should be switched off and kept 
off until the temperature has fallen to say 170° F., when 
the reduced pressure should again be applied, and so on 
throughout the drving period. Generally speaking trans- 
formers require from six hours to one week to dry, cor- 
responding to K.V.A. capacities of 1 to 5,000 or more 
respectively. In drying out in air it is advisable to raise 
the transformer some 3 or 4 ft. above the floor level, i.e., 
they should be placed on shelves, pillars, or suspended 
from the engine-room over-head crane; by doing this one 
is able to walk round the apparatus undergoing treatment, 
and as only L.T. pressure is 1n use, there is no danger from 
shock should one be judging loca} heating by placing one's 
hands on the coils whilst current is on. Sometimes it is 
necessary to short-circuit the H.T. winding, using it as 
the secondary, whilst the E.M.F. is apphed to the L.T. 
winding which thus becomes the primary. The above 
form of connection should never be resorted to if it can 
possibly be avoided, as it usuallv involves the inducing of 
a pressure in the H.T. coils now acting as secondaries 
which is dangerous to life and limb. Again with the above 


. torm of connection the short-circuit must never be broken 


whilst primary current is circulating, for if it is, a dan- 
gerously high pressure is developed in the windings which 
are almost certain to break down near their ends. In fact, 
whichever method of connection be adopted, it is safe to 
lay it down as an infallible rule. Never open or break 
the short-circuit whilst current 1s on the primary side of 
the device. Frequently when we have a number of trans- 
formers to dry-out, it is convenient to connect several 
primaries or H.T. windings of transformers in series, 
whilst each individual secondary is short-circuited on its 
self. The above series method is easily applicable to single- 
phase transformers, but as this type of transformer has of 
late years been almost exterminated by its three-phase 
relative, and to-day one has five polyphase to one mono- 
phase piece of apparatus to dry-out, a series connection is 
not always feasible. If the ends of all the various phase 
windings are accessible, thereby enabling one to adopt a 
series connection, so much the better, for then we may 
consider and treat them all as single-phase apparatus. The 
connecting up of a number of three-phase transformers for 
drying-out simultaneously is not advisable unless the 
windings can be separated and connected single-phase as 
&bove-mentioned, owing to the magnitude and phase 
relationships subsisting which is apt to produce unequal 
local heating, etc. Sometimes continuous current is used 
to accomplish the desired object, in which case all the 
H.T. windings are coupled in series, and may then be 
placed in paralel with all the L.T. windings similarly 
connected. Usually, however, D.C. is out of the question 
owing to lack of suitable resistances for controlling the 
current values, etc. Apart from any question of obtaining 
sufficient current for the L.T. windings if they be of any 
size or carrying capacity whatever. 

Resistances are almost invariably required whatever 
mode of procedure is adopted. Turning now to the oil. 
This should be dried separately from the transformer, it 
being usually necessary to maintain it at a temperature of 
about 240° to 250° F. for from 6 to 10 hours. This may be 
done either by placing the oil in a clean and dry trans- 
former tank and then raising the temperature by any of 
the methods found in use in any kitchen to-day. A modi- 
fication of the fires or ovens constructed and used by 
“ Tommy Atkins " in a camp kitchen. Or in other words 
an intelligent use or application of bricks and mud makes 
an admirable drying furnace. Obviously a resistance coil 
carrying current and submerged in the tank containing 
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the oil will readily and cleanly produce the desired result. 
Cases, however, arise where the transformer and oil cannot 
possibly be dried separately, in which case the already 
dried-out hot transformer should be lowered into its tank 
which already contains the oil. Then by using connections 
similar to those already advocated, switch on the current, 
which should be raised to about 50% over full load value, 
when the temperature of the upper layers of oil will even- 
tually reach, say 235° F. At this temperature the current 
should be switched off, and the temperature allowed to 
fall to about 200° F., or even lower, then switch on and 
again rase the temperature to the former value. Repeat 
this process until the oil has been heated for, say 12 hours 
at least, and considerably longer for large apparatus. 
Naturally with this method the upper lavers of oil will 
become heated first, wherefore it becomes necessary to 
atir the oil frequently with a clean piece of dry wood in order 
to ensure a thorough intermixing of heavy cold oil at the 
bottom of the tank with the light near the surface. Thus 
the oil will ultimately assume an even temperature through- 
out which ensures getting rid of any moisture there may 
have been absorbed by the oil. One point in connection 
with drying oil bv means of an open fire or flame, such as 
& gas :tove must be noted. As the oil heats up, vapour is 
given off, and at the higher temperatures this vapour is 
explosive, or at least capable of easy ignition by a naked 
flame. Wherefore care and attention are necessary and it 
is good practice to carry out the drying operation if possible 
in a situation where ignition of the oil will not endanger 
the whole works should a fire be started. 

One more point, when drying-out transformers in air. 
At the slightest suggestion of smoke or discolouration of 
insulation, the heating current should be cut off at once, 
and kept off for, say 15 min. at least, when it may be 
ro-applied more cautiously by using a lower voltage or 
other means to ensure a smaller current value. Smell will 
often give one a hint of mischief, but only experience will 
help one in this case, as all transformers are smelly things 
when heated ; this is especially so with new apparatus or 
old transformers which have been out of commission for 
some while standing in stock. Finally recollect that drying- 
out a transformer is always a delicate operation requiring 
judgment and experience. Yet a properly cared-for trans- 
former effectively dried-out and installed is a robust and 
safe appliance. [n these days mineral oil has completely 
superceded oils of the resinous type for immersing trans- 
formers in. It is common practice for manufacturers to 
send out oil in the ordinary wooden barrels; this practice 
should certainly be discouraged, as however well the 
refiners may have carried out the ordinary vacuum-pan 
drying. Cold mineral or hydro-carbonous oils show a sur- 
prising affinity for moisture and readily take up this 
undesirable quantitv from the atmosphere. This action is 
not, nearly so marked with hot oil. Wherefore transformers 
when kept standing, say in stock, should always be her- 
metically sealed whenever possible. In recent years there 
has been an increasing tendency to employ artificial cooling 
of large transformers by means of water cooling coils 
placed either in the transformer tank, or in special separate 
cooling apparatus. Very naturally some very expensive 
disasters have occurred, due to the cooling water in a few 
cases finding its wav into the oil. The result being & burn 
out. 


METRIC EQUIVALENT TABLES. 


We have received from the Central Translation Institute, 
16, Eastcheap, E.C., a copy of their new publication 
entitled " Fifty Useful Metric Equivalent Tables." In these 
tables, which are very handy and compact in form, pro- 
vision is made for the entire range of equivalents that are 
likely to arise in commercial dealings between this country 
and countries using the metric weights and measures. The 
calculations are based on figures supplied by the Board of 
Trade, and they are guaranteed to be absolutely accurate. 
The price equivalents deal with feet, vards, square yards, 
cubic feet, gallons, lbs, (av.) cwts., and 40 cubic feet 
measurement (useful for checking freight charges). The 
prices are calculated at the par rate of exchange— Fr. 25.22 
tothe £. The tables are published at the practically nominal 
price of sixpence net. 
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RAILWAY ELECTRIFICATION. 


Mr. Philip Dawson on the Brighton and South 
Coast Scheme. 


Rapid progress is being made with the drawing up of 
plans and specifications in connection with the pores 
for the electrification of the main lines of the London, 
Brighton and South Coast Railway, but Mr. Philip Dawson, 
the Company's consulting electrical engineer, anticipates 
that it will occupy another twelve months to prepare 
and complete his report for submission to the directors. 

In the course of an interview with a representative of 
the “ Pall Mall Gazette," Mr. Dawson pointed out that in 
considering the electrification of the line to Brighton the 
general public speak of it as a question of electrifving 
a long distance, but there are a number of roads both on 
the Continent and in America where the electrified distances 
are much longer. Between Magdeburg and Leipsic there 
are 100 miles of electrified lines. Part is finished, and the 
rest is to be proceeded with at once. They have electric 
locomotives of 3,000 h.p. hauling all the trains, including 
the heaviest goods trains. They have done this because 
they have satisfied themselves that better and cheaper 
results are obtained by electrification. 

“Tt is a very good thing for us,” he added, “ that we 
adopted on the London, Brighton and South Coast Railway 
a system which we can extend indefinitely, and not the 
direct-current system. Otherwise, in the event of the 
main line being electrified, it would mean that we should 
have to duplicate everything—which would be prohibitive 
in cost. In a high-pressure system like ours the loss through 
leakage of current is very small. If the electrification is 
decided upon, it will take some years to effect. Our first 
suburban electrification took four years, and our second 
nine months. The first took such a long time because 
everything was novel ; the second, of course, was done under 
extraordinary pressure. We should not do the main line 
as quickly as that, but we should be quicker than we were 
at first. We have our typical designs now for every part 
of the equipment, and we can adapt them to the special 
requirements of anv particular place. I do not anticipate 
any difficulties with the tunnels. We have no trouble at 
all with the four we have already dealt with at Denmark- 
hill, between Peckham-rye and Tulse-hill, between Streat- 
ham-hill and Norwood, and at Crystal Palace." 

Referring to the benefit which the public will get out of 
the electrification, Mr. Dawson said: “ With the present 
terminal facilities in both London and Brighton it is 
practically impossible to improve the service to-day. 
By electrification we can practically double it. Imagine 
the boon of having trains to Brighton every fifteen minutes. 
That is what we aim at and can do. The non-stop trains 
will do the journey in from forty to forty-five minutes, and 
the stopping trains in about an hour and ten minutes. 
Brighton will become a suburb of London. Consider, too, 
how the whole of Sussex will benefit. The electrification 
of the main line to Brighton would mean that there would 
not be a single steam train running over the electrified 
system during passenger hours. There are, I believe, 
certain times in the very early hours of the morning when 
passenger trains are not running, and then possibly a few 
goods trains might be steam hauled. Experience, however, 
has shown that there is an enormous economy in carrying 
out shunting operations by electric locomotives.” 


With regard to the construction of a dam on the river 
Conchos, State of Chihuahua, Mexico, to store the flood 
waters of the river up to 1,019,000,000 cubic metres, for 
the generation of electrical energy, the “ Mexican Herald " 
States that more than 1,000 men are at work on the dam 
and reservoir, which will be completed by June, 1913. The 
power generated will be transmitted to the Parral, Naica. 
Santa Barbara, Santa Eulalia, and other mining districts of 
Chihuahua. Water will be stored along the course of the 
Conchos for a distance of 30 miles, the reservoir varving 1n 
width from four to five miles. The total cost of the work 
is estimated at about £1,530,000. The undertaking is being 
carried out by the Mexican Northern Power Company, a 
Canadian concern. 
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Notes on the Inertia Method of Testing - 


Electrical 


(Continued from page 498.) 


As an example of the “inertia”? method of measuring 
the losses, the following results of tests on a 1,000 kw. 
three-phase turbo-alternator may prove of interest. l 

Normal speed N = 1,500 r.p.m. = 25 revs. per sec. 

.'.(N)3 = 253 = 15625 

Drop in speed during test = 200 r.p.m. 

CON, = 1,300 r.p.m. = 21-7 revs. per sec. 
and (N,)3 = 10219. 

Referring to the retardation curves of this machine 
which are shown in Fig. 2, we get the following values for L 
the angular retardation. 

No Excitation.—Now 


] 1556 — 1300 


¢ 


256 


Lı = tan b= 60 *— 136 = "8160 ^ :0314 
1 1525 — 1300 225 
Ly = à MO ER = 5480 = 0237 


~° AL; = 0314 — 0237 = -0077. 
Normal Excitation —With a normal exciting current of 


120 amps., we get the following values for the angular 
retardation. 
1  1558—1300 258 E 
= — — — 2 —— ommo 3 
GE BEN 5700 05 
1  1530— 1300 — 230 
H = * ^ io = 6300 ~ 0365 


OA Lz = 70153 — -0365 = -0088 
Load.—When working on an auxiliary load of 125 kw's., 
the angular retardation is given by 


1 1560 — 1300 260 
fs =a * 38 - = Begg = NA 
The total retarding torque 
6016 x W -6016 x 125 
Ls > = ———zs — = 120. 
N? 252 
Moment of Inertia.—From equation (3) we get 
[= It and by substituting the above values 
L — L4, E 
. .120 x25 120x225 Rao ‘ 
114 — -0314 ~ 0826 = 36320 (ft .) lb. units. 


Friction and Windage.—The retarding torque in kw’s. due 
to the friction and windage losses is given by 
W=167 x NxIxL 
= 1-67 x 25 x 36320 x -0314 
= 41:5 kw's. 
Core Lovs.—Total core loss in Watts = 1-67 x N x I 
(L, — L) = 1:67 x 25 x 36320 (0453 — -0314) = 21-1 kw's. 
Eddy current loss in watts 
167 x ^Lz— ^L, 


x N xI 
AN : 
0088 — -0077 
= 1-67 omer ees 7 252 x 36320 
25 2 
ddp ee E 
3°3 
Hysteresis loss = 21-] — 12:6 = 8:5 kw’s. 
T L 
Watts lost in windage alone = 1:67 x A x N* xI 
T Sm 954 3: 
_ 167 x 0077 x 254 x 36320 —33-75 kws. 


=- 15625 — i0219 
Friction loss = 47:5 — 33-75 
= 13-75 kw’s. 
Although the use of the formule given above constitutes 
an extremely accurate method of working up the results of 
retardation tests, perhaps the following approximate 
method may be considered sufficiently accurate in the case 
of machines of moderate output. 
The following example of this method represents the 
results of retardation tests made on a 500 kw. direct- 
current generator, having a normal speed of 120 r.p.m. 


Machinery. 


Referring to Fig. 1, which represents the retardation 
curves of this machine, it will be seen that the time taken 
to slow down from normal speed with no excitation, is 
190 secs. 


. The angular retardation without excitation = 


R.P.M. 27 120 628 : 
—— — Z ——— ———— = 7 . 
'ime in seca. 60 120 S 60 0174 radian 


The value of the abscissa cut off by the tangent to the 
velocity curve with the machine excited amounts to 215 
secs. 

.. Angular retardation with excitation 
_ 120 628 


ET x hos 0584 radian. 


The moment of inertia of this machine, Z = 80000 (ft.)? 


Ib. units, also, the retarding torque in ft. lbs. T 7393 
x angular retardation. 


PN a 0 S ODE , Without excitation. 
32-2 
= oe en. with excitation. 
32-2 
The difference between these two values represents the 
80000 x -041 
torque due to the iron losses, and is 2———————— : 


32-2 
LAER OR R E ees 
hE EET Eee 
BU NEBEENEEEBEN 


wot NN TI 


3758 


'350 a eS 
Pt TAT TCS ESAT 
1325 — 
t 3 OQ iN ——— 

o o o o o ego o 50 Bo tio “Bo '39 Isa 


Time- Seconds 


Fic. 2. 


NC THRONE 


Now the retarding torque in watts 
_ T x (22? x N x 746 
|. 8300 | 
Iron loss in watts 
_ 80000 x 941 x 6:282 x 120 x 746 
| 93900 x 3933 


Tron loss is also = 1-67 x N in revs. per sec. xIx L 
= 1:67 x 2 x 80000 x -041 
\ = 10-955 kw's. 
This value compares favourably with that obtained bv 
the approximate method. . 
The watts lost in friction and windage at a 
120 r.p.m. = 


80000 x -0174 x 6-282 x 120 x 746 
a 8000 ana ROR. 


This quantity may also be obtained from the formula 
W = 1-67 x N in revs. per sec. x 7 x L, 
=1-67 x 2 x 80000 x -0171 24:65 kw's, which checks 
with the value given above. 

In conclusion, it may be well to mention that it is ne- 
cessary to run a machine for some considerable time, to 
ensure that the friction losses remain constant, in fact 
retardation tests are of little value unless they are carried 
out under absolutely constant conditions. 


= ll kw’s. 


speed of 
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Electricity in Connection with Explosives. 
By E. Kilburn Scott, A.M.Inst.C.E, M.ILE.E.* 


In discussing the use of electricity as applied to explo- 
sives, there are two distinct branches; the first is the 
utilisation of products made by electric power for making 
explosives ; the second concerns the use of electricity for 
the discharging of explosives. 

The main constituent of all explosives is nitrogen, and | 
it happens that this gas is also the principal constituent of 
the air (air contains 77 lb. nitrogen to 23 lb. oxygen). In 
explosives it is in a combined form, and is exceedingly 
energetic, whereas in the air it 18 free and is inert or lazy. 
It is the essential constituent of gluten in wheat, fibrine in 
meat, caseine in cheese, by which our muscular tissue is 
mainly built up. It is also used in many industries. Yet 
with all tlus great demand it is only within recent years 
that we have found out how to fix the nitrogen of the air 
on à commercial scale by electric furnace methods. As the 
electrical methods of fixig the nitrogen of the air by 
electric power become more and more developed ; they will 
have a marked effect on al! industries dependent on a cheap | 
combined-nitrogen supply. The electric process is unique 
in having a raw material that costs nothing, and that can 
be found in unlimited quantities anywhere. All that is 
required to fix the nitrogen is cheap electric power. 

Direct FIXATION. 

One of the best known methods of fixing atmospheric 
nitrogen was invented by Prof. Birkeland and Mr. Sam 
Eyde. It has been at work at Notodden, in Norway, for 
about five years, and depends on the action of an alter- 
nating-current arc in a constant magnetic field. The furnace 
consists of a circular sheet-steel drum about 8 ft. in diameter 
and 2 ft. wide, lined with refractory fire-brick, and having a 
disc-like space in the centre, 63 ft. diameter and 1} in. wide. 
Air is supplied at the centre of the furnace at a gentle 
pressure, by a Root’s blower, whilst a channel round the 
periphery of the disc space carries off the gases and un- 
oxidised air. 

When an arc is struck between the electrodes, it is at 
once deflected in a direction perpendicular to the lines of 
force, and the necessity of having alternating current 
applied to the electrodes will be appreciated from the fact 
that with direct current the arc would be deflected to one 
side only. As each electrode is alternatively positive and 
negative, the arc is projected outwards first to one side and 
then to the other, thus giving a disc of flame about 6 ft. in 
diameter. The speed at which the arc moves outward 1s 
extremely rapid, and as the formation of a new arc is prac- 
tically instantaneous, it appears to the eye as a sheet of 
flame. 

A curious feature of the arc flame is that it 1s not quite 
concentric. When looked at through coloured glasses the 
extremities of the arc appear like glowing spots upon the 
sides of the electrode and on the positive electrode they are 
small, and fairly close together; whilst on the negative 
electrode they are larger, and farther apart. The reason for 
these spots appears to be that the arcs solder themselves, 
so to speak, to the electrodes, and the magnetic lines of force 
makes the extremities of the arcs move along in leaps. For 
some reason not yet explained, the extremities of the arc 
cling more closely to the negative than to the positive 
electrode, and, therefore, the flame extends farther along 
the positive electrode than along the negative. 

A type of furnace invented by Dr. Schonherr is now in use 
at the Badische Anilin & Soda Fabrik Works at Christian- 
sand. It takes 600 h.p. at 4,200 volts, and.consists of a long 
iron tube fixed vertically, through the centre of which an 
arc 16 ft. long is maintained. Air blown through this tube 
with a whirling motion keeps the arc in the centre. The 
electrode at the bottom consists of an iron rod which passes 
through a copper water-cooled tube. The iron rod is pushed 
upwards as it burns away to ferric oxide, fresh rods being 
screwed on as required, so that the process does not stop. 
At the top of the tube there is the water cooler, and it is 
inside here that the arc ends by striking across from the 
centre to the side of the tube. 


* Abstract of ap-per read before the Association of Mining Electrical 
Engineers, at Leeds, October 28, 1911. 


| 


| 


The Birkeland-Eyde and Schonherr patents are now con- 
trolled by the Norwegian Electric Power & Saltpetre 
Manufacturing Companies, and a 250,000 b.p. hydro- 
electric plant and works is being built at Rjukan, in Norway. 
Half of this will be at work by the middle of next year, but 
some of the plant is already installed, and under test. Most 
|! of the furnaces are to be of the Schonherr type. They are 
23 ft. long, and take 1,000 h.p. to provide the arc and about 
40,000 cu. ft. of air passes through per hour. 

The Pauling furnace is made on the lines of the well- 
known horn break lightning arrester, and it consists of two 
hollow iron electrodes (cooled with water) arranged to form 
a vee which at the lowest point is about 4 cm. across. At 
this point there are two lighting knives, which can be 
approached to within a few millimetres, and are readilv 
adjustable. The are strikes across and runs up the diverging 
electrodes by reason of the natural convection currents, and 
the repelling action of its own magnetic field, but principally 
because of a blast of heated air from a nozzle immediately 
| below. The arc is caused to diverge so as to follow the shape 


, of the electrodes, and it attains a length of about a yard 


' lent of a triangular sheet of flame. 


before it goes out. At each half-period of the alternating 
current a fresh arc is formed so that the result is the equiva- 
At Gelsenkirchen, in 
Austria, there are 24 such furnaces each taking 400 kw. at 
4,000 volts. Some larger furnaces of 1,500 h.p. are also at 
work. 

Nitric ACID. 

On leaving the furnaces the air contains about 1% of 
nitric oxide gas, and this has now to be made into nitric 
acid. At Notodden it is done in the following way. This gas 
and the unoxidised air pass from the channel round the 
periphery of each furnace into two collecting pipes, lined 
with fire-brick. They convey the gas and air to steam boilers, 
where the temperature is much reduced, the heat given off 
being used to raise steam for concentrating the products, 
and for driving air compressors for pumping the acids and 
soda. The gas and air then go through tubes in the evapora- 
ting tanks, which brings the temperature down to about 
200". At 600° C. the nitric oxide gas begins to change to 
nitrogen peroxide, but complete conversion only takes place 
at 140° C., and then only slowly. 

The temperature is again lowered to about 50° C., by 
passing the gas and air through a number of aluminium 
tubes over which cold water is flowing. Then they enter 
oxidation tanks, which are large vertical iron cylinders 
having acid-proof linings. The gas stays here some time and 
gradually changes to nitrogen peroxide, the percentages 
being now about 98% air and 2% nitrogen peroxide. 

The next process is to bring the nitrogen peroxide into 
contact with water to form nitric acid, and this is done in 


| two series of towers, built of granite and filled with broken 


quartz, these substances being chosen because they are not 
affected by acid. Each tower is 6 ft. square by 30 ft. high, 
and i: has been found that they will give an absorption of 
7} lb. of nitric acid per cubic yard of space per 24 hours. 
The gas and air enter the bottom of the first tower, travel 


| up through the quartz, and then pass by an earthenware 


pipe to the top of the second tower. They travel downthis 
and pass to the bottom of the third tower, and so on, 
aluminium fans being fitted on each tower to help the 
circulation. Water and nitrous and nitric acid slowly trickle 
down through the quartz of each tower, and this meeting 
the nitrogen peroxide gas, the latter becomes absorbed. It 
will be noted that the Tiquid moves from tower to tower in 
| the opposite direction to the gas, so it is worked to some 
extent on the contra-flow principle. 

When the liquid reaches tlie bottom of the first tower it 
contains about 40% of acid; the liquid in the tank at 
bottom of second tower contains 2595. that at bottom of 
third tower 1595, and that at bottom of fourth tower 
595: 

]t would onlv be possible to convert all the nitric oxide 


into nitric acid by having exceedingly large absorption 
| towers and by giving plenty of time. 


Therefore, the last 
| traces of the gas are removed by two alkaline towers in 
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which sodium nitrate is formed. This material is used in 
aniline dye manufacture. 

To make pure nitric acid, the 40% solution is concen- 
trated up to 6095 by distillation. Then repeating the dis- 
tillation with twice the weight of 92% sulphuric acid. the 
surplus water is taken out, leaving 98%, > nitric acid. During 
this process the sulphuric acid is reduced in strength to 
about 80%, so it has to be concentrated back to 9295. The 
waste heat of the air and gas coming from the furnaces is 
utilised for these concentrations. 

Of course, for some years to come much nitric acid will 
continue to be made in the old chemical or wet way from 
Chili nitrate, but as the deposits of the latter become worked 
out, and electrical methods become perfected, the use of the 
air as a source for fixed nitrogen will become greater. 

GELATINOUS EXPLOSIVES. 

Having shown how thie nitric acid is made, it will now be 
of interest to briefly state how it is used for making the 
better-known explosives. 

Nitro-glycerine, for example, is made by mixing the 
nitric acid with sulphuric acid, and running the mixture 
into glycerine. 

Dynamite is made by mixing the nitro-glycerine with a 
highly porous infusorial earth called kieselguhr. 

Gun-cotton is made by dipping cotton in a mixture of 
nitric and sulphuric acids, and collodion gun-cotton is 
obtained by mixing with ether alcohol. 

Blasting gelatine is made by combining nitro-glycerine 
with collodion gun-cotton, and both these being themselves 
explosive, the result is more powerful tlian either. 

By mixing in various proportions the other gelatinous 
explosives, such as gelatine dynanute, gelignite, samsonite, 
etc., are prepared. 

The trouble with all these explosives is that thev are 
liable to harden in cold weather, and inay even freeze if left 
exposed to a low enough temperature. Warming the explo- 
sives has caused many accidents. 

To make explosives which have nitro-glycerine as a base 
a little safer for coal mining work cooling and flame- 
damping agents, such as potassium nitrate. are added. 

Some of the older forms of gelatinous explosives are 
giving place to explosives containing ammonium nitrate. 
As made at Notodden. the 40% nitric acid solution from the 
Birkeland-Eyde plant is mixed with ammonia liquor 
shipped over from English gas works. The nitrate com- 
bining with the ammonia forms ammonium nitrate con- 
taining 35°, of nitrogen. [t will be noticed that there are 
two lots of nitrogen in this material, as against one in nitric 
acid, and it is all the more valuable on that account. Its 
principal advantages are that it will not harden or freeze 
with cold, and it is also unaffected by tropical heat. It does 
not exude like the gelatinous explosives. All safety explo- 
sives contain this material to a greater or less degree. 

One advantage which explosives made with ammonium 
nitrate has over those made with nitro-glycerine is that they 
can only be fired by a detonator. Another advantage in the 
case of coal mines is that there is less flame and heat, and 
the gases given off are not poisonous, being merely nitrogen, 
oxygen and a little steam. It should be mentioned that 
ammonium nitrate is deliquescent, and therefore explosives 
containing it must be stored in a dry place. Moisture-tight 
containing cases of lead or paraflined cardboard wrappers 
are often used. 

When in a finely-divided form, aluminium has great 
affinity for oxygen, and how very great the energy of 
combustion may be is shown by the following. The 
heat produced by the combustion of a gramme atom 
of hydrogen is 34,000 units, and carbon, when com- 
pletely oxidised. gives off 97,000. Aluminium, on the 
other hand, evolves no less than 181,000 units. 

When, therefore, this great force of aluminiam for 
oxvgen is added to that of ammonium nitrate, an explo- 
sive is obtained that is as powerful (if not more powerful) 
than any explosive already known. This material is 
known under the trade name of ammonal, and although 
it is a comparalively new product, it is being used for 
shattering the hard quartz rock of gold mines, etc. Of 
course, by varving the ingredients the explosive effect 
can be varied considerablv. 

It should be noted that the addition of aluminium 
does not affect the after gases. These are simply nitrogen, 
oxvgen, and steam, as before, but in addition a littl 


aluminuim oxide is formed, and as tbis is practically the 
same pure clay, it is, of course, quite harmless. 

A remarkable feature of this explosive is that the 
manufacture is so safe. The mixing of the salt and 
alummium is without risk, and the stuff can be stored 
for any time, provided it is kept dry. It can be made into 
‘ bobbins,” ready to be slipped in the drill holes, whereas 


some other explosives cannot be so manipulated. The 


only way to explode it is by means of a detonator, for, 
if placed on a fire, it simply burns away harmlessly. 

After the explosion at the Railway Works at Doncaster, 
in 1905, the men struck work; but they went to work 
again when the safety of ammonal was demonstrated to 
them. 

CALCIUM CYANIMIDE. 

Ammonium nitrate is also made from another electric- 
furnace product called calcium cvanimide. This process 
of fixing the nitrogen of the air was invented by Profs. 
Frank and Caro, and is in operation in Norway, Germany, 
Italv, France, Austria, and even Japan. Carbide of calcium, 
itself an electric-furnace product, is ground up fine under 
air-tight conditions, and fed into retorts, each holding about 
2 cwts. í 

Down the centre of each retort there is a cardboard 
tube and a carbon pencil 7 mm. diameter is fixed in this 
space; corrugated paper partitions are also placed at 
intervals as the calcium carbide is run in. After the 
lids are fastened down and made air-tight, alternating 
current. is switched on to the carbon pencil and the temi- 
perature raised to 800 to 1.000° C. This burns up the 
cardboard, and then through the spaces so obtained, 
pure nitrogen gas, which has been isolated from the air 
by the Linde process, is forced. The carbide of calcium 
having an affinity for nitrogen, they combine to form a 
material called calcium cyanimide according to the for- 
mula— 

CaC, --2N =C J-CaCN, 

In about 48 hours the full amount of nitrogen has 
been absorbed and the material is sufficiently cooled down 
to be emptied out of the retorts. Itisthen broken up, ground 
to a fine powder, and sold as manure and for other purposes, 
being guaranteed to contain 18% of nitrogen. When it is 
treated in digesters with superheated steam at a pressure of 
14 atmospheres ammonia gas is freely given off. 

To make calcium cyanimide into ammonium nitrate 
the process is not quite so direct as that already described. 
Some calcium cyanimide is made into ammonia gas and 
some into nitric acid by Prof. Ostwald’s catalytic electrical 
process. Then- the ammonia gas and the nitric acid are 
brought together and by direct contact, ammonium nitrate 
results. The Lothringen Coke Works, Bochum, in Germany, 
turn out about 2,000 tons per annum in this way, and it 
is all purchased by the German Government for the manu- 
facture of explosives. 

Another product of calcium eyanimide, called di- 

cvandiamide, is of special interest, because it lowers 

the temperature of explosions. It is made by treating 
calcium cyanimide with cold water, and it contains 669, 
of inert nitrogen. The lowering of the temperature of 
explosion 1s of importance in the case of ordnance, because 
the ordinary powder, such as cordite rapidly destroys the 
rifling of guns. 

It mav also be found advantageous to add this material 
to explosives for coal mines so as to lessen the chance of 
firing gas or coal dust, and experiments are now being 
made with this object. 

Practically all explosives now used in coal mines are 
dangerous in an inflammable atmosphere, so it is to be 
hoped that dicyandiamide will prove to be an effective 
adulterant. 

MANUFACTURING RISKS. 

The writer need hardly emphasise the important part 
which electric light and electric power plays in the safe 
manufacture of explosives. The equipping of an explosive 
factory with electrical plant is in some respects similar 
to equipping a gaseous coal mine with electricity. For 
example, the same precautions have to be taken as regards 
protecting the electric lamps by strong water-tight fittings. 
The cables have to be armoured and carefully laid so that 
they shall not be injured by moving machinery, such as 
trolleys, etc. Karthing is just as important, indeed it is 
even more carefully carried out thanjin a mine installation. 
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Even the workmen themselves have to be earthed, 
and this is done by their wearing shoes in the soles of which 
are copper rivets. When tending the dangerous machines 
they stand on a lead covering of the floor, and this, of 
course, is carefully earthed. 

The motors and switchgear are entirely enclosed, and 
in most cases are installed outside the buildings where 
manufacturing processes are carried on. 

There are also several additional risks over those met 
with in collieries. Thus in the manufacture of smokeless 
powder ether vapour is given off, and a quite small static 
spark is sufficient to fire it. A reeling machine has been 
known to develop a sufficient static charge to cause a 
spark as the material ran off the end of the reel, and this 
fired the ether. Even powder itself mav generate electricity 
during manipulation, and nitrocellulose has been known 
to become electrified by the current of warm air passing 
over it, during drying. 

The leather belts of machines are also liable to develop 
static charges, and when they are used for driving mixing 
machines for blasting gelatine, means have to be taken to 
provide a good earth into which the electricity can be 
discharged. It is a curious fact that at Waltham Abbey 
it is usual to saturate the belts with glycerine, as this 1s 
said to prevent the formation of static electricity. 

The above will give some idea of how very risky an 
explosives factory is as compared with a gaseous coal mine. 
Yet the suggestion to do away with electric light and power 
for such factories and instal in their places miners’ safety 
lamps and compressed-air machinery would be looked upon 
as foolishness. It is the introduction of up-to-date electrical 
plant and the careful study of the various risks by those 
familiar with electrical phenomena that has made modern 

explosive factories possible. 


PART II.—DiscHarcina EXPLOSIVES. 


This second part of the paper opens up a fruitful source 
for discussion ; for in the safe discharging of explosives 
there is much to learn. It is a big subject in itself, and the 
writer does not propose to do more than suggest some 
headings for discussion. Our President, Mr. Maurice, has 
described all the various forms of fuses and detonators 
very exhaustively i in his book, “ Electric Blasting Apparatus 
and Explosives.” He defines a ligh-tension fuse as one 
having its terminal wires bridged by a combustible and 
conductive composition of relatively high electrical resist- 
ance. A low-tension fuse is one having its terminals metal- 
lically connected, the connection being surrounded by, 
and in contact with, a combustible mixture. 

The high-tension fuse was at one time used almost exclu- 
sively in. this country, but the low-tension system is now 
in favour. Amongst the advantages of the latter the follow- 
ing may be mentioned :—The fuses do not deteriorate by 
keeping, and thev are not affected by extremes of tem- 
peratures, or by damp. The fuses may be tested with a 
galvanometer and battery without risk of destroying them, 
and they are better suited for group firing owing to their 
uniform resistance. 

The connection or bridge of the low-tension fuse is 
variously made of platinum, platinum-silver, and platino- 
iridium. The Cotton Powder Company use the last-named, 
Q:002 in. diameter, and enclose it in nitrated cotton. 

All high explosives require to he detonated, and for this 
purpose a metal capsule containing fulminate of mercury 
is attached to the electric fuse or safety fuse, as the case 
may be. Mercury fulminate is of a particularly: unstable 
nature, and will explode with great violence when heated 
to a temperature of about 360° F., or even when scratched 
by a pin. Its chemical composition is Hg,C,N,O, but 
sometimes 5 to 10% of potassium chlorate is added. 


EXPLODERS. 


‘There are two kinds of current generators or exploders : 
(a) the magneto, having hard steel permanent magnet 
field, and (b) the dynamo, having soft steel electro-magnets 
and series coils to excite them. 

The magneto is the simpler of the two, as it has no 
field coils, but the magnetism is not permanent; how 
permanent it is might very well be brought out in the 
discussion from actual experience of members. Another 
point is whether any members have had success in re- 
magnetising to the original or nearly that value, and, if 
so, what method was adopted. It 18 a curious fact that 


nearly all the steel that is used for permanent magnets 
comes from the Continent. Remy steel from Germany is 
the best known, but the Sterling Telephone and Electrical 
Company, Ltd., use a steel from Austria called Boehmer. 

Most of these steels contain tungsten, and the best 
proportions are apparently 49,5 tungsten and 0'4 vanadium. 
Tungsten is not the only metal used, because it has been 
found that an alloy containing 5 to 69, of chromium, 
0:75 to 19, of silicorf, and 0:3 to 0:59, of carbon is excellent. 
Also an alloy containing 895 of molybdenum, 0:395 of 
vanadium, and 0:697, of carbon makes a magnet. steel which 
preserves its magnetic qualities above 1,000 C. 

With the rapid increase of magnets for all purposes 
very large quantities of permanent magnet steel are 
now required, and it is to be hoped that Sheffield makers 
will make a sustained attempt to get the orders now 
going to certain Continental firms. 

The question of so-called permanent magnetism is 
one that is well worthy of a research. In dealing with 
some unexplored fields in electrical engineering, Dr. Chas. 
P. Steinmetz recently wrote :—* Magnetism has been the 
phenomenon of the greatest importance to the electrical 
engineer since the earliest days, since all electro-dynanuc 
machinery is based on the use of the magnetic field. Never- 
theless, even in this field we have in * permanent mag- 
netism’ a phenomenon which is still unexplained and 
mysterious. Permanent ' magnetism’ was a satisfactory 
expression once, but is not now, as ' magnetism, ‘ elec- 
tricity,” etc., are general terms, without any definite and 
well-defined meaning. So the question is, what is permanent 
in the permanent magnet ? The magnetic flux, or the mag- 
neto motive force, or the flux density, or flux distribution, 
or the magnetic energy ? " 

To prevent accidental firing the exploder has a contact 
which operates when the machine has generated sufficient 
voltage. In modern machines a half-turn of the handle 
working through toothed gearing is sufficient to rotate the 
armature rapidly. Xt the end of the stroke the handle 
strikes against a stop, but the armature slips the gearing 
and continues to revolve by its own momentum. 

In magnetos the circuit is open until the handle strikes 
the stop, and is then closed, but as dynamo exploders 
have series coils, it is necessary that the internal circuit 
should be closed, otherwise the machine will not generate 
sufficient current. With the dynamo the circuit is opened 
when the handle strikes the stop, and current 1s then free 
to flow out to the line. A greatly increased current is 
obtained by this method, owing to the extra electrical 
pressure which is produced by breaking the circuit of the 
armature whilst current is flowing in it. The handles 
are, of course, removable. 

When the dynamo exploder has not. been used for 
some time, itis well before connecting it up, to short-cirenit 
the terminals and work the handles several times. This 
will bring up the field magnetism, 


CABLES. 


Coming now to the question of the cable, it is good 
practice to use a thoroughly good class of cable, in which 
each conductor is composed of several strands; the whole 
being insulated with imdia-rubber, vuleantsed rubber, or 
gutta-percha, and protected over all, by stout braidings. 

Vulcanised-rubber-insulated. shot-firmg cable is usually 
composed of four wires, each 0:018 in. dia., plain copper- 
covered, with a coat of cotton and insulated with vulcanised 
india-rubber to a diameter of 0:09 in... The cotton takes the 
place of tinning and pure rubber of ordinary house wires, 
in that it keeps the sulphur of the vulcanised rubber from 
attacking the copper. The two cores are twisted together, 
made circular with wormings, then taped, braided and 
waterproofed. 

A novelty in shot-firmg cables is the “cob type’ 
sheathed cable made by St. Helens Cable and Rubber 
Company. This cob type sheathing has been a great 
success for trail cables for coal-cutters, and, of course, 
the conditions shot-firing cables have to work under, 
namely, dragging about on rough floor, ete., are very 
similar. The grey colour of the rubber makes the-eable 
easily distinguishable from the ordinary lighting wires 
etc. This is important, for when ordinary waterproof 
braiding is put on a shot-firing cable it 1s necessarily black, 
and so not easily distinguishable. 


> 
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Are there too many Electrical Engineers? 


Herewith we give a third instalment of the large 
number of letters received on the subject of the alleged 
over-crowding of the profession of Electrical Engineering. 


A Possible Solution. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—In your issue of October 13 you publish, among 
other letters, one signed M.I. E.E. under the title ‘‘ Hopeless 
Quest," and it occurred to me that there may be another 
point in connection with consultants' work to account 
for his troubles. 

I have practised for some years as a consulting mechanical 
and electrical engineer, because | found myself called upon 
to do so much of this class of work as a contractor. Having 
made a start purely as a consultant, I was faced with the 
very competition I had been guilty of myself, namely, 
that of the manufacturers’ representatives, who, as soon 
as they hear of the prospect of any business being done, 
flock round the prospective purchaser and volunteer to 
prepare schemes for him and act as his adviser free of charge. 
The result is that the consultant's work is largely that of 
straightening out the tangles and muddles that the buyer 
finds Fimself in through an improper understanding of 
exactly what the contractor's scheme included. 

This kind of competition must to my mind be very 
costly to the manufacturer, and in most cases they would 
be better off without the work gained by such means, 
but sometimes, of course, they score heavily when the 
purchaser i8 not particularly keen. 

What is the remedy for this? I regret that I know of 
none; but the fact remains that consultants, who are 
sometimes honest men, are often seriously tempted to 


accept fees or commission from both the contractor and : 


the purchaser in order to get a decent living. That this is 
done there is no doubt, but personally I object to it, 
apart from the fact that it is illegal, and so I find myself, 
after many years of strenuous work, in which I have been 
manufacturer, borough electrical engineer, contractor and 


| 


| 


evening. Can anybody answer me this question? What 
training should a man have if he is to earn more than 
25s. to 30s. a week ? 
Yours, etc., | 
| SADDER AND WISER. 


£140 per Annum at Thirty-Six. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir, —Y our offer to put qualified men into communication 
with employers in want of them is a move for which many 
engineers will feel grateful to you. I am 26 years of age 
and chief assistant of an electric supply company, at a 


. salary of £140 per annum, rising to a maximum of £150. 
: I have had a good all-round experience both in generation 


and distribution in h.t. work a.c., and in l.t. work d.c. three- 
wire. I have also had works experience with electrical 
and mechanical engineering manufacturers. 

I have answered advertisements for many years and have 
been glad to accept my present position, for which I was 
selected out of 130 candidates. My case is not untypical of 
the engineer without influence, and any assistance to enable 
me to improve my position would be indeed welcome. 

Yours, etc., 
A.M.LE.E. 

[This correspondent encloses copies of five testimonials 


| in all of which his work is referred to in the highest terms. 


consultant, with a large amount of important and successful : 


work to my credit, applying for some appointment by which 
I may start again to get some moderate remuneration for 
my services, but with precisely the same result as your 
correspondent. 
Yours, etc., 
A.M.LE.E., A.M.I.Mecu.E., Erc., ETc. 


Qualifled Men Not Wanted. 
To the Editor of the ELECTRICAL ENGINEER. 
Sir,—May I, as a regular reader of your paper, say a 
few words on the question of overcrowding in the electrical 
profession. 
How many hundred times, I wonder, have I heard the 
cry that the electrical engineer of to-day is in no sense 


a mechanical engineer, and that if the man could be found : 


who had prefaced his electrical training with a sound and 
thoroughly practical mechanical one, employers would 
jump at him. i 

This, like many other statements of a like kind, would 
appear to be piffle, judging from my own experience 
(unless I happen to be the unfortunate exception that 
proves the rule). I commenced my career with five years’ 
sound mechanical training of the best possible description 
—three years in the works and two in the drawing office. 
Since then I have had experience in all departments of 
one of our leading central stations, and am now tied down 
as a draughtsman, with no prospects and less hope. I am 
desirous of going abroad, to any part of the world, but 
combined mechanical and electrical engineers do not seem 
to be wanted. I have the best of testimonials from all 
quarters, but these do not seem to go for anvthing— 
except the waste-paper basket. l 

One thing I can thank my stars for, and that is that I 
am not one of those useless ornaments—“ a man with a 


" Your work," writes one, “ has always been carried out 
to the company's and my entire.satisfaction in a manner 
which reflects the highest credit on your engineering 
abilities," and the others are similarly appreciative.] 


To the Editor of the ELECTRICAL ENGINEER. 


Sir,—I, too, have read the correspondence in your ex- 
cellent journal under the title of '* Are there too many 
Electrical Engineers *" Jf there is no demand for well- 
trained and experienced men, what chance do we poor 
unfortunates stand who have just, so to speak, finished 
our education as engineers and have to strike out for our- 
selves ? We are worse off than most office bovs, and look 
at our ages and the cost of our training in comparison. 

| If it wasn't for kind and wealthy parents, how many of us 
, are there who would not be faced with ruin ? 

I have had a good training and am willing to work, 
preferably with a consulting engineer at a nominal salary, 
' but I do not want to keep on working for nothing in order 

to ' gain experience." If we all did this (and we could if 
we were to keep up to date as “ F.R.S., D.Sc.” tells us) 
it would be a pretty state of affairs. 
Yours, etc., 
“ OHM, SWEET OHM.” 


| 
| 
| Worse Off than Office Boys. 
! 


Sydenham, Oct. 29. 


Square Pegs and Round Holes. 
| To the Editor of the ELECTRICAL ENGINEER. 


Sir,—I have followed with keen interest the discussion 
on the so-called overcrowding of the electrical profession. 
As a young electrical and mechanical engineer, 1t 18 rather 
discouraging to read the stream of woeful tales of failure. 
vet I believe it is in the majority of cases the old story of 

| a square peg in a round hole, and am glad that you took 
| up sides with Mr. T: €. Elder. I have found that there 
are plenty of openings for the right men, not those with a 


| few years’ technical training, but for the men who have a 


thorough practical training supplemented by a theoretical one 

We are told that chiefs have no use for B.5c.'s and give 
positions to those who have less technical knowledge. 
There must be some reason for that. The other day I 
was told that amongst the applicants for a place as 
improver in a city station there was a B.Sc. of Engineering. 
_T asked why that applicant was not successful, and I was 
| told he had very little practical experience and wouldn't 

be able to turn his theory to £.sd. J think that's the 


39 ° s A . 
degree "—but that whilst others were improving themselves | secret of the failures. 


theoretically I was learning to be a practical man, and, 
starting six days a week at the witching hour of 6 a.m., 
contenting myself with attending the University in the 


When I had to make up my mind about a career, J had 
no hesitation, and insisted on being an engineer. Of course, 
| I was told that the enginéering profession was poorly paid 
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and good positions were only got by influence, etc., but 
I got my rector to give me special classes and spent the 
last two years at College studying subjects which would 
assist me when I got an apprenticeship. Then came the 
choice of an engineering works. There were several, large 
and small, and I was fortunate in getting started in a first- 
class, small works. During the five years I got a splendid 
training in every branch and had always expert advice 
when required. I attended technical classes in the winter 
evenings on both mechanical and electrical engineering, 
taking five nights per week, and during my spare time in 
the summer I used to assist different engineers-in-charge 
with overhauls and gained some valuable information 
which kept me in touch with every type of power plant. 
Of course, to do this means an absolute sacrifice of amuse- 
ment, but it amply repays one afterwards. The last two 
years I have been gaining experience and have found 
that to get a berth was a simple matter. Just now, and 
for the last few months, I have been station engineer to a 
municipal undertaking and if the money is poor I believe 
the post will be a stepping-stone to a better position. 

I think young men who are just starting their career, 
and who can't stand the financial strain of three years at 
College after their apprenticeship, would do well to take 
my tip—sacrifice amusements, take technical classes in 
the winter evenings and get in touch with engineers in 
charge of power plants. I have always found them most 
willing to allow me to assist them and give any information 
I wish. They should also keep well abreast of modern 
practice, as suggested by “ An Electrical Engineer" in 
your issue of October 13, and “ F.R.S.” in last week's 
number. They would find emplovers not philanthropists 
but business men who would ineet them half-way. 

In closing. allow me to express my appreciation of the 
page on “ Technical Problems and their Solution.” I 
have found it helpful, as it brings up problems I have not 
had to tackle otherwise. 

Yours, etc., A Youna ENGINEER. 


———— 


“ F.R.S., D.Sc.” writes : “ Due, I fear, to my somewhat 
crabbed caligraphy, your printers have made me, in the 
letter you printed last week, speak of ‘ currents’ where I 
wrote ' pressure. The meaning is clear enough, but the 
error is a little unfortunate." 


APPOINTMENTS WANTED. 

There are now 23 applications on our Register of 
Appointments Wanted, and in most cases copies of 
testimonials have been forwarded by our correspondents 
to show their bona fides. We have already been able to 
put two of our correspondents in the way of obtaining 
appointments, and shall be glad to put employers in touch 
with others. 


ELECTRICITY FOR ROLLING MILLS. 
In the course of his presidential address before the 
West of Scotland Iron and Steel Institute, Mr. Walter 
'* With the exception of one or two special 


Dixon said :— 
cases, electricity, as applied to reversing rolling mills, 
has not been adopted in this country, notwithstanding 
its extensive employment on the Continent. When it is 
remembered that the work done in a rolling mill is of 
the roughest and hardest description, the first impression 
is certainly unfavourable to the adoption of an electric 
motor against the steam engine, a machine very unlikely 
to get out of order, and usually.giving ample warning 
before any serious breakdown occurs. Nevertheless, 
electrically operated rolling mills have been in use for 
four or five years, during which time there has not been 
. recorded any serious cbarge against them, and there are, 
in fact, no adequate grounds for supposing that the main- 
tenance and life of a properly designed electrical equipment 
wil not compare favourably with steam driving. Few 
works in this country have sufficient electrical generating 
plant within their own works to enable them to drive 
their large reversing rolling mills electrically, whereas 
most of the works employing such mills have their own 
steam equipment both in boilers and engines. Nevertheless, 
electrically-driven rolling mills are being increasingly 
adopted on the Continent owing to the fact that electrical 
driving renders unnecessary a large steam plant and 
practically eliminates the steam boiler." 


EE aL 


Wireless Telegraphy. 


All the rooms for the apparatus used at the Eiffel Tower 
Station are underground in order that the Champ de Mars 
may not be interfered with. There are three transmitting 
stations, two of which work with intermittent chargings 
which are ready for use in from one to two minutes. The 
first transmitting station is intended for small distances 
only, and mainly for communication with the French coasts 
and Algiers. It works with 10 KW. The transformer, 
resonator, spark inductor and condensers are perfectly 
damped with felt insulators. The second transmitting 
station, which is the largest if not the most modern in use, 
requires 40 KW, and if fed by an alternating current of 42 
periods and 220 volts. The condenser battery has an 
output of 07 microfarad, and consists of seven Moscicki 
tubes arranged in cascade. They are designed for a maxi- 
mum voltage of 120,000, but 90,000 is not exceeded in 
normal work. The antenna is excited by a shunt. The 
two zinc cylinders of the exciter are full and are about 10 
inches in diameter and 20 inches long. Each of them is fixed 
on an opaline plate and one can be altered in position to 
permit regulation of the length of the spark. Both-are 
rotated by an asynchronous motor. The average length of 
spark is about an inch an a half. The antenna wire is a 
galvanised steel cable weighing 23 tons and 0:28 inch in 
diameter. Each of the six wires is 460 yards long, and is 
fixed at the summit of the tower by four special insulators. 
The earthing consists of zinc bands, having a total surface 
of 720 square yards. The antenna resistance is 13 ohms, 
the normal working current 46 amperes. 

The third transmitting station works with singing sparks 
and requires 10 KW with an alternating current of 600 
periods. 

The spark length is about two thirds of an inch and the 
current in the antenna about 60 amperes. 

For the supply of the power there are three transformers, 

1. Continous current, 110 volts—alternating current, 50 
periods, 220 volts, with an output of 35 KW. 

2. Continous current, 160 volts—alternating current, 42 
periods, 220 volts with an output of 2 KW. 

3. Continous current, 160 volts—alternating current, 42 
periods, 220 volts, with an output of 1 KW. l 

Besides its special Military service the Eiffel Tower 1s 
employed in sending time signals and weather reports to . 
ships within 2,500 miles distance, and also to fac:lhiate 
geographical measurements. l 

The Argentine government have decided to build a large 
wireless station on New Year Island at the southern end 
of Tierra del Fuego, to establish communication with the 
South Polar expedition of the * Deutschland " and Dr. 
Filehner, during its stay in the Weddell Sea (Falkland 
Islands). In this way communication between Germany 
and the expedition will bé ensured even after it is among the 
south polar ice. 


According to a speech recently made by the Prime 
Minister (Sir Joseph Ward), the New Zealand Government 
intend shortly to install a thoroughly up-to-date system of 
telephones throughout the Dominion, and special attention 
will be given to installations in private houses. With this 
object in view, the Chief Electrician to the Government 
Post and Telegraph Department (Mr. T. Buckley) is 
touring various countries to ascertain what would be the 
most suitable system for New Zealand. British firms 
desirous of communicating with Mr. Buckley should address 
him c/o The High Commissioner for New Zealand, 13, 
Victoria-street, London, 8.W., by whom all communications 
will be forwarded. 


The Stettiner Elektrizitats-werke made a gross profit of 
740,753 marks for the year 1910-11. The net profit 
amounted to 444,806 marks. A 7% dividend, which will 
absorb 350,000 marks, will be paid, and 175 marks will 
be carried over to 1911-124 This small carry over is explained 
by an increase in general expenses from 65,916 to 98,413 
marks, of the writings off from 177,629 to 186,376 marks, 
and of the town-toll from 110,971 to 120,000 marks, 
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III. 


Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL | 


MEN. 


RULES. 
Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 


tramways, mining installations, electris power in workshops, | 


electro-metallurgical plant, and electrical engineering work 
generallv. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.— A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 


Problem No. 1263.—At a small lighting station there is a 
60 kw. c.c. shunt machine with commutating poles 
being driven by belt. 
identically the same lines is installed, and intended to 


eas 


Another machine built on . 


run in parallel with the first machine, the direction of | 


rotation of the two machines being the same. The 
new machine on being run up to specd fails to excite, 
but excitation takes place when current is supplied 
to the shunt coils from the battery. When the latter 
is cut out, it still fails to excite. By changing over the 
shunt leads the machine is made to excite, but gives 
its voltage in the reverse direction. The busbar con- 
nections are then changed over, but still it is impossible 
to run it in parallel as the sparking at the brushes is 
excessive. State the cause of such behaviour and its 
remedy.—-A. P. 

** Replies to Problem 1263 will be published in nert week’ s 

issue. 

Problem No. 1264.—In a telephone exchange worked by 
“line and earth” circuits, it is necessary to make 
provision for a number of new subscribers for whom 
" metallic circuits " are provided. It is known that 
an earth connection made to the latter destrovs 
quietude and impairs efficiency, so that it is not 
advisable to connect the single lines direct to the 
double ones. Suggest a way out of the difficulty.-— 
J. H. E. 

Problem No. 1265.—Describe and illustrate a method for 
electrozincing iron objects. There seems to be great 
difficulty in securing an even, adhesive coating of 
good quality. What sort of zinc should be used as 
anode ?—" KrirTY." 


ANSWERS. 

Answer to Pro'slem 1261 (awarded 10s.).—* Compare the 
following three-phase induction motor starters (squirrel 
cage rotors) for performance, reliableness, repairs and 
cost. Star delta, auto transformer, non-inductive 
resistances, alr and oil cooled, and liquid resistances 
for motors up to 300 h.p. 50 & 220/440 volts. To start 
against 1 full load." —^7" Srarr.” 

Performance :-—Star Delta. The motor requires to ke 
arranged with 6 leads, i.e., connections from both ends of 
each phase winding. To start windings are connected in 
star thus giving a starting voltage of 57-8°6 of the normal. 
Usaally only suitable for starting motors requiring up to 
about $ full load. torque asa maximum. For starting against 
3 full load or more a motor with higher resistance end rings 
on rotor than on stand ird machines ts required, 

Auto-transformer : This has the advantage over the star 
delta of usually having several tappings brought out from 
the transformer windings so that a suitable starting voltage 
can be selected. Often arranged so that either 40, 50, 
60 or 7594 of full line voltage can be used. 

To compare performance with star delta. At 60%, 
of line voltage we get :36 x torque obtained and main 
current taken when starting at full line pressure. The dine 
current, however, will be only 60°% of the motor current. 


Starting as a result of a test made on a 


Non-inductive resistances inserted in the line circuit 
cuts down the impressed voltage and relieves the line 
disturbance to some extent. The line current, however, 
remains the same as the motor current. Five gradations 
of voltage obtained according to the number of steps of 
resistance. 

The power factor of the combined resistance starter and 
motor i$ much higher than that of the combined auto- 
transformer and motor. The wattless current is about the 
same for the two methods. 


. Liquid Starter: Same remarks apply as for the non- 
inductive resistance method, except that almost infinitely 
gradual increments of voltage can be obtained, so that a 
perfectly smooth start can be made as there are no 
sudden jumps in speed. 


The motor of course will not start until the current has 
attained sufficient value to give the necessary torque 
required. 


Reliability : Star Delta, The simplest but gives only the 
one starting voltage. Motor can be started and stopped as 
frequently as required. 

Auto-transloriers are usually designed to start motors 
once in a given time. If used more frequently there is of 
course risk of overheating coils of transformer. 

Non-inductire resistances : Next to auto-transformer in 
reliability. Frequency of starting however depends on the 
capacity of the resistance. 

Air or oil cooling applies to any of the foregoing. If oil 
cooled, are usually designed so that any arcing takes place 
under oil, a necessity if for use in coal mines, chemical 
works, etc. : 

Oil cooling increases the cost, but also increases the watt 
capacity of the resistance, where used for the same temper- 
ature rise. 


Liquid Starters: No resistance or coils to burn 
out. Safeguard the motors and apparatus driven from anv 
injuries likely to be caused by sudden jumps in speed. As 
the liquid evaporates fresh water must be added to take its 
place. Can stand large overloads, as even if liquid boils fresh 
solution can be added. Should not be used where the 
temperature 1s likely to fall below the freezing point of the 
clectrolyte. Allowance should be made for the fact that 


when the liquid is hot the resistance is less than when it is 
cold. 


The liquid type of starter for squirrel cage motors is not 
listed by any firins in this country, the auto-transformers 
and star delta being much preferred. 

Below is given the line current for various methods of 
220 volt squirrel 
cage motor whose running load was 45 amps. 6095 tap, 
auto-transformer, 88 amps. lime current. 609, — line 
voltage non-inductive zresistance, 148 amps. line current. 
Direct on line 246 amps. line current. 

Repairs. Star delta practically nil, only arcing contacts to 
replace auto-transformer, as for star delta, but in addition 
transformer coils if subjected to misuse. 

Non-inductive resistances: Arcing contacts to replaceand 
also resistance if broken or burnt out. 


Liquid Resistance: To be periodically cleaned out, 


| electrodes. if iron, (which they usually are), require renewing 


occasionally owing to the action of the rust. 

Cost. To compare the cost is a rather difficult undertaking, 
as starters of three of the types can be bought in a great 
variety of different forms such as drum, faceplate, or 
multiple switch type. May be open or totally enclosed, 
Conditions of service whether fitted with protecting features 
such as overload and no-voltage devices. 

In general, however, it may be taken that the star delta 
is the cheapest form of starter. The auto-transformer and 
resistance type being twice to three times the cost of the 
star-delta or even more on the smallest sizes. 

The liquid type is usually cheaper than either the auto- 
transformer or resistance type.—* L.B.” 
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Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. 


ABERDEEN.—The Electricity Committee of the Council 
paid a visit of inspection last week to the new sub-stations 
equipped for the supply of current to the outlying districts 
comprised in the county parishes of Oldmáchar, Dyce, 
Newhills, Nigg, and Peterculter. To supply these districts 
it was necessarv to provide plant at Ferryhill Works to 
generate electricity at a pressure of 6,600 volts, and cables 
conveying current at this pressure are now laid as far as 
Stoney wood in the north and Culter in the west. Amongst 
those present at the inspection were Mr. Gibb, convener ; 
Bailhes Kemp and Barron; Mr. Wilkie, Mr. Guild, Mr. 
Leith, Mr. Smith, Dr. Gordon, Town Clerk ; Mr. George 
Thomson, Town Clerk's Departinent : Mr. Bell, electrical 
engineer ; Mr. Hunter and Mr. J. V. Thomson, Dee Village 
Works ; and Chief Constable Anderson. The sub-stations 
at Backsburn, Culter and Kirk. Brae were visited, and 
Mr. Gibb, in subsequently speaking of the progress of the 
undertaking, said there was no question that the Cor- 
poration supply of electricity was appreciated in the 
district, and the increase in the number of units consumed 
during the four years that the Corporation had given the 
supply spoke for itself. The increase in connection with 
the Dee side district was quite plain. In 1907, which was 
the last vear of the old company, 55,247 units were sold ; 
in 1908, 55,711 units were sold ; in 1909, 65,599 units ; in 
1910, 85,569 units; and in 1911, 105,099 units. In other 
words, last year they had a 22-82°% increase over the pre- 
ceding year, and after four years’ working thev were 
selling exactly three times as many units as the old com- 
pany was in its last vear, and this increase was still con- 
tinuing. Jn Bucksburn, where the supply had been avail- 
able for only two vears, they sold 48,661 units last vear. 
This was an increase of 8%, over the first year. The increase 
in the output for heating and cooking purposes was most 
gratifying, and with the recent improvement in cooking 
apparatus a large field was opened up for this class of 
consumer. Before the proceedings came to an end Mr. 
Wilkie paid a warm tribute to Mr. Bell, the borough 
electrical engineer. 

CanpirFF.—ÀAt a meeting of the Corporation, Mr. Arthur 
K. Ellis, Borough Electrical Engineer, reported that they 
had been busier this year than ever in the history of the 
committee, and builders were now recognising the value 
of electric light in houses. For the June quarter the 
Committee had increased their revenue from electric 
lighting by £750 over the corresponding quarter of last 
year, whilst the cost of operation and generation had only 
increased by about £100. He, therefore. thought that they 
were making very satisfactory progress. Dr. Smith said 
he did not think they were as energetic in their canvassing 
‘as the gas company, but the Chairman (Alderman J. W. 
Courtis) said that if they could go on increasing their 
business in this way he did not think the ratepayers would 
have much to grumble about. What they should do was 
to encourage builders to wire their houses. 

CoaTBRIDGE.—Messrs. W. Bain & Company have sub- 
stituted electric for steam drive in their rolling mill at the 
Lochrin Works. The mill is a three-high, continnous 
running guide mill, containing four stands, and, in addition 
to rolling special sections for constructional work, it also 
deals with ordinary merchant sections, requiring not only 
variable power but à very wide range of speed. Power is 
taken from the local supply company's mains, and is three- 
phase alternating current at 25 periods. The drive con- 
sists of two main motors coupled together with a flywheel 
on the main motor shaft, driving direct without any 
intermediate gearing, but with suitable couplings. The 
necessary speed variation in the present case of 300 to 
100 r.p.m. is obtained by means of an auxiliary machine 
coupled electrically but not mechanically between. the 


alternating current and the direct current main motors. 
By the operation of a small regulator nay speed between 
the above limita, even to a few revolutions, can be obtained 
at any moment without stoppage of the plant or inter- 
ference with the rolling. The mill takes billets from 2 in. 
square to 4 in. square. These are rolled to finished material 
varying from special sections weighing from 8 oz. per foot 
to 21 Ib. per foot, and also standard rounds, squares, flats, 
tees, and angles. Some idea of the efficiency of the plant 
can be gathered from the fact that it is constant within 1 
or 2^5 at any load from 3 to 50^; over load, and at any 
speed between 300 and 100 r.p.m. The equipment has 
been designed to the specifications of, and erected under 
the supervision of, Messrs. Walter Dixon & Company, 
Glasgow. 

Dumrrirs.—Miss E. C. Dudgeon, describing her ex- 
periments during the past season on the growth of potatoes 
with electric treatment, by means of the Oliver Lodge- 
Newman High-tension Electric Discharge Apparatus, says 
the field chosen for the trials was one on the farm of Lin- 
cluden Mains, near Dumfries, tenanted by Mr. Cameron, 
the portion reserved for experimental purposes being 
about 8 acres, which, from the date of ploughing till the 
planting of the seed tubers, was treated all over in pre- 
cisely the same manner. The electric discharge was applied 
daily from May 1 till August 18, averaging during that 
time four hours per day. The hours for putting on the 
discharge were regulated by weather conditions—on dull 
days it was applied both mornings and afternoons ; when 
it was warm, with bright sunshine, for two, three, or four 
hours in the evening. Total hours the discharge was 
apphed—413. From the commencement of the application 
of the discharge a distinct difference was observed between 
the two plots, the crops under the electrified wires being, 
from the commencement of growth up to the time of 
ripening, distinctly in advance of those outside the influence 
of the charged wires. The tubers were ready for lifting 
quite a week earlier ; also the difference in the height of 
the haulms and greater luxuriance of leaf-growth was very 
marked. The extra vield under the electrified wires per 
acre was: 


Tons. Cwts.  Qrs. Lbs. 
Ringleader .. .. 2 4 0 0 
Windsor Castle .. 1 16 3 19 
Golden Wonder .. — 12 0 19 
Great Scott .. 1 9 2 20 


The cost of applying the electric discharge was £5 19s. 6d., 
but the same expense would have covered the cost of 
electrifying nearly double the area. 

EniNBURGH.— By a fire which broke out at the Dewar- 
place Electricity Works, one of the new cooling towers, 
which was rapidly approaching completion, suffered 
considerable damage. The creosoted hurdles which had 
been built up to a height of 30 ft. from the base were 
totally destroyed and some of the steel and cast-iron 
plates of the tower have buckled. 

HOLMFIRTH.—At a meeting of the District Council 
convened to consider the scheme for supplying the town 
with electricity, it was reported that a poll of the rate- 
payers had resulted in 1,286 votes being recorded in favour 
and 582 against the scheme. After a lively discussion the 
Council decided by 10 votes to 5 to apply for a Provisional 
Order. 

HEsbEN Bripae.—A long discussion took place at a 
meeting of the Council on a recommendation of the Elec- 
tricity Committee that the salary of the Electrical Engineer 
(Mr. Garside) be raised from £150 to £165 per annum. Mr. 
Greenwood Pickles, in moving tbe adoption of the recom- 
mendation, said the staff had all been trained by Mr. 
Garside, but in no case had he received any premium. 
Nearlv all the repairs inside the station were done by the 
engineer and staff, and they also undertook the work of 
connecting up outside, and looking after the meters, etc. 
Since the place was thoroughly established the Council had 
not been called upon to spend any money for advice to 
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a consulting engineer. Mr. Garside’s general knowledge of 
mechanical work, his experience of steam engines and 
boilers, and water wheels, in addition to his capabilities 
as an electrical engineer, made him altogether an excep- 
tionally well qualified man. He gave all his time to the 
work, and during the seven or eight years he had held 
the position he had never been on holiday for more than 
two or three days together. It was four years since his 
salary was last advanced. The Committee had enquired 
into the salaries paid at similar stations, and found that 
Hebden Bridge was more than 30% under the ordinary 
prices. Mr. Eastwood took exception to the recommenda- 
tion on the ground that it had not come before the Finance 
Committee, and in the end an amendment referring the 
matter to that committee was carried by eight votes to 
five. 

NEWCASTLE-ON-TYNE.—A riumber of members of the 
North of England branch of the National Association of 
Colliery Managers paid a visit on Friday last to the Twizell 
Colliery at Beamish, one of the group belonging to Messrs. 
James Joicey & Company. One of the principal objects 
of the visit was the inspection of an electrical installation 
which has been made to drive the fan, a pump, the haulage, 
and the screens. With regard to everything but the pump, 
the work is one of conversion from steam. The whole of 
the alterations have been carried out without interrupting 
the work in any way. In each case the motors are con- 
nected through gearing, except to the pump. This was 
manufactured by Messrs. J. & G. Joicey & Companv, and 
the whole of the electric installation is by Messrs. Siemens 
Bros. & Company, Ltd., Stafford. The party first inspected 
the surface installation, including the haulage arrangements, 
belt screens, and fan. They then descended to the bottom 
of the shaft, where they inspected the pump, which is of 
the three-ram tvpe, with. rams of five-and-a-half inches in 
diameter and a nine-inch stroke. It is capable of delivering 
100 gallons of water per minute, against a 700 ft. head. 
The motor which drives it is of 35 brake horse power, and 
the total horse-power in use is 165. The installation is on 
the three-phase system. The current is supplied bv the 
Durham and Cleveland Electric Supply Company. 


SALFORD.—At a special meeting of the Council, the 
Finance Committee reporting on the proposal to borrow 
£15,500 for the provision of two turbo-generator sets and 
other machinery at the electricity works, said the Elec- 
tricity Committee had reported that to meet the present 
increased demands for electrical energy and also to make 
provision for the future it would be necessary to take 
immediate steps for increasing the output. The matter 
had been fully considered, and on the advice of Mr. C. D. 
Taite, of Manchester, they had decided to adopt a scheme 
which provided for the alteration of the existing engines 
and the installation of two 1,000 kw. turbo-generators, 
together with additional cables and the alteration of 
necessary buildings. It was proposed to alter only one of 
the engines immediately and to proceed with the remainder 
after twelve months' satisfactory working. The total cost 
of the scheme would be £35,500, of which £20,000 would 
be defraved from the reserve fund of the undertaking. It 
was estimated that the additional annual cost of main- 
tenance and labour would be £300, but there would be an 
annual saving in coal consumption of £4,040. Mr. Taite 
reported that, under existing circumstances, the output of 
the electrical undertaking was limited by the capacity of 
the boiler-house to running seven or nine sets of engines, 
the actual limit of output being 6,400 kw. By the appli- 
cation of the uniflow principle the engines could be altered 
so as to bring them more into line with modern practice 
and to increase the output of each plant from 900 to 1,000 
kw., while reducing the steam consumption of each set 
from 25,200 to 19,000 Ibs. per hour. If, in addition, the 
two turbine-generators were installed, they would have a 
working capacity of 9,000 kw., with a steam consumption 
of 171,000 I^. per hour. The additional annual cost, in- 
cluding the charge for sinking fund and interest on capital 
expenditure, would be £1,434 3s. 1d., leaving a prospective 
saving by carrving out the work suggested of £2,605 16s. 11d. 
per annum. The Chairman of the Electricity Committee, 
Councillor Billington, in moving a resolution to adopt the 
scheme, said that in 1902 their consumption for lighting 

was 795,000 units; it was now 2,160,000 units. At the 
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same date their supply of power for traction was 98,000 
units; it was now 7,000,000 units. They had their obli- 
gations to the borough to fulfil, and must be in a position 
not only to supply the power that was already wanted but 
to induce new enterprises to come into the borough. Under 
the scheme they were proposing they would not onlv have 
the saving in coal, which had been estimated at £4,040, 
but also a greatly increased earning capacity. Assuming a 
revenue of £10 per kw. for the additional output, they 
should be in à position to earn an increased revenue of 
£20,000 without anv increase to their coal bill. As the plant 
was at present, with the machinery loaded up to its fullest 
extent, any breakdown would put them in a very awkward 
position. In the alteration of the old plant they would be 
facing no risk, as the engine makers were prepared to give 
an absolute guarantee on this point. The resolution was 
carried unanimously, and by confirming a resolution 
which appeared the Council appointed Mr. Taite consulting 
engineer to the undertaking, for a period of three years, 
at a salary of £259. 


STOKE-ON-TRENT.—Mr. Councillor Leese, J.P., moving 
at a meeting of the County Borough Council the ‘adoption 
of the Electricity Committee’s report, said that with regard 
to Burslem, the units sold during the past 12 months were 
just under one-and-a-half millions, or an increase of 180,000 
units. It had been stated by one of the Burslem representa- 
tives that the cost of producing energy under the federated 
borough was greater than under the old borough of Burslem. 
The accounts, however, proved the contrary: the cost of 
the generation of electricity was now less. In Hanley the 
units for the first time had reached over 2,000,000 this past 
year, an increase of just under 230,000 units for the 12 
months. There had been a slight increase in the cost of 
production. owing to two rather serious breakdowns. 
Longton sold nearly 400,000 units last vear, an increase 
of just under 90,000 units for the vear. There was also at 
Longton just a slight increase in the cost of production, 
owing to the staff having to be increased to properly conduct 
the work. Stoke had sold 1,147,000 units, and the increase 
for the year had been, roughly, a quarter of a million units. 
At Stoke the cost of production was less than in previous 
years. The total increase was just. three-quarters of a 
million units for the past 12 months. This bore out the 
statement he had made that the demand for current was 
increasing so rapidly that the works would not be able 
in the future to cope with it unless the new power house 
was built. When he made that statement he had never 
anticipated that the increase would be so great as it had 
been: they had under-estimated by nearly a quarter of 
a million units. After repavment of sinking fund. etc., 
Burslem had made a profit of £825 14s. 9d.; Hanley a 
profit of £259 3s. 9d. ; Stoke a profit of £275 8s. 10d. ; and 
Longton of £195 7s. 5d. In all cases, meters and services 
had been provided for out of this net profit, which left them 
with the following balacnes: Burslem had a profit of 
£676 7s. 8d., which the committee had decided to allocate 
to the reduction of the Suspense Account at Burslem of 
over £3,000. Hanley's net profit of £406 17s. (including a 
balance from last year of £147 13s. 3d.) was transferred to 
the reserve fund. In the case of Longton there was a 
profit of £382 9s. 11d., which had been transferred to form a 
reserve fund. Stoke's net profit of £154 7s. 4d. had been 
devoted to wiping out the loss on the previous year's work. 
The comnittee had transferred these profits to the reserve 
funds instead of reducing the prices. Taking the 17 largest 
towns, the county borough stood about third so far as 
selling price was concerned, and also so far as the cost of 
production of electric energy was concerned. 


Torquay.—Councillor E. T. Blackler, referring at a 
municipal election meeting to the electricity undertaking, 
said that when he was Chairman of the Electricity Com- 
mittee the Comnuttee resolved to make the undertaking 
a success. The first step was the introduction of a flat rate 
in the charge for the current of 41d. per unit. This meant 
a reduction of £500 a year in the takings, but against this 
they had to set an average increase of £200 a vear. This 
reduction in the charge proved so popular that the balance 
of £300 was entirely made up in the first year. Public 
lighting had been most successfully carried out bv their 
present clever and energetic electrical engineer, and better 
facilities had been granted to prospective consumers, makings 
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it much more easy to obtain the light, with the results that 
the demand was going forward by leaps and bounds, and 
instead of an average increase of about 10 kw. per annum, 
the increased demand up to the present date for this year 
was 85 kw., and there was no doubt whatever that by the 
end of the year it would reach 100 kw. 


LANCASHIRE NOTES. 


Inaugural Meeting of the Manchester Local 
Section of the I.E.E.—The Chairman on 
Technical Education. 


At the inaugural meeting for the present session of the 
Manchester Local Section of the Institution of Electrical 
Engineers, an address on Technical Education was given 
by Mr. W. Cramp, M.LE.E., the Chairman, who dealt 
with the place of Science in higher education. 

His main object, he said, was to take into consideration 
all the qualities which they would have in a man who was 
about to start upon his serious life work. Of those, not 
the least was to make himself useful to his employers. It 
was largely because he knew that both technical schools 
and universities were now turning out men useless to 
employers that he dealt with that urgent matter. It had 
been proved to the hilt, and was now always admitted, 
_ that past generations of educationalists were right when 
they concluded that an acquaintance with science was of 
fundamental importance. A non-recognition of the fact 
had led to the extraordinary revolution which, by dis- 
placing one or two old subjects, adding a host of new ones 
had rendered all courses from the elementary school to 
the university intolerable, superficial, and unsatisfactory. 

As an emplover, the first fault he had to find with his 
own students was the narrowness of their field of vision, 
inflexibility, and too great specialisation. Employers did 
not want a man who could do but one thing properly. 
Business was not built so as to provide a niche for every 

sunt. On the contrary, having a variety of work to cope 

with, men must be capable of dealing with those varicties. 
He was not crving for the moon, but he was asking that 
every man who left a technical college should possess a 
wider scientific knowledge and a wider general culture. 
Higher education in practice if not in theory aimed at 
producing a finished specialised animal, instead of a plastic, 
well-informed, broad-minded man. It aimed at producing 
an industrial bee instead of a rational being, a tvpe of 
creature who, under given circumstances, was guaranteed 
to do the right thing, but when new circumstances arose 
was either confused or helpless. 

The best higher education a writer had said was that 
which best prepareda man for three great kinds of activities — 
those by which to secure the ncessaries of life that indirectly 
ministered to self-preservation ; those which involved the 
maintenance of proper social and political relations, and 
those miscellaneous activities which best filled the leisure 
part of life. To secure these ends Mr. Cramp suggested the 
division of technical colleges in universities into two 
sections, the general and the specialised ; the arrangement 
of courses suitable to each of the five great professions at 
every general school ; proper courses for each profession ; 
the careful selection of principals and staff, and the 
avoidance of unnecessary restraint, proper opportunities 
for social intercourse not only between student and student, 
but between staff and student, and official encouragement 
of university unions, literary and debating societies, and 
athletic clubs. 
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YORKSHIRE NOTES. 


Meeting of the Association of Mining Electrical 
Engineers at Leeds—A Revolution in Mining. 


The Yorkshire branch of the Association of Mining 
Electrical Engineers met on Saturday last at the University 
of Leeds, when a paper on ' * Electricity i in Connection with 
Explosives " (an abstract of which 1s given on another 
page) was read by Mr. E. Kilburn Scott. 

In the course of an address which preceded the reading 
of the paper, Mr. Kilburn Scott said that among Technical 
Institutions, the Association of Mining Electrical Engineers 
has established a record in rapid growth. Started in the 
spring of 1909, it had a membership of over 400 by the end 
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of the year. A year later it was 700, and to-day there were 
over 900 names on the roll. The membership was divided 
over ten branches in the following proportion :— East 
Scotland, 63; West Scotland, 134; Cumberland, 36; 
North of England, 192; Yorkshire, 78; Lancashire, 102 ; 
Notts and Derby, 72; Warwick and South Staffs, 63 ; 
London, 35; South Wales, 121. There were also a good 
many members in various parts of the Empire, and news 
had just come to hand of the successful launching of a 
branch at the famous Mount Morgan Mining Centre, 
Queensland. The Mount Morgan mine had one of the finest 
and largest electric mining installations in the world, and 
the Company had built and equipped a technical school 
for its employees. He also alluded to the fact that one of 
their members, Mr. Corin, M.Inst.C.E., M.I.E.E., con- 
sulting electrical engineer to the New South Governmen 
had approached his Government with a view to getting 


recognition of the Association’s examination certificates. 


“ Quietly, but none the less surely," he continued, 
“electrical engineers are bringing about a revolution in 
mining. It is just 24 years ago that the first electric coal- 
cutters in the world was set to work at Bowers Colliery, at 
Woodlesford, near Leeds. It was a var machine, and 
to-day there are over 600 such machines at_.work.) Of course 
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there are many other types, the wheel, the chain, the 
percussion pick, etc., and it is estimated that there are 
over 5,000 electrical coal-cutting machines at work in 
various parts of the world. Twenty-four years ago there 
was only one, and that one wasin Yorkshire. The following 
table gives the nuniber of machines 1n use 1n this country 
and the amount of coal which was cut by them in 1910 :— 


No. of Tons of coal 
machines. cut. 
Scotland dak zs 2525: 4,568,980 
Newcastle district E" s X 402,030 
Durham district M du d 353,860 
Yorkshire and North Midland.. 235 2,461,860 
Manchester district .. eu. dI 96,810 
Liverpool and North Wales .. 18 104,590 
Midland and Southern .. wr. 2D) 549,310 
South Wales  .. "m ga 2D] 318,010 


“When one reads of discussions on the question of the 
removal of all electrical apparatus from mines and notices 
the activities of certain people to bring into force restrictive 
legislation, it reminds one of the story of Canute. Electrical 
engineers of this country know something already of what 
" scare " legislation of the restrictive order means. Before 
1882 we were ahead of the rest of the world in electrical 
enterprise. Then the “scare” Electric Lighting Act was 
forced through Parliament by non-expert, unimaginative, 
noisy talkers. That scotched all progress, and although 
modified Acts have since been passed, we are still suffering 
as a profession from unwise legislation. Unless care is 
taken this new Mines Bill, so far as it concerns electricity 
in mines, may have the effect of the Act of 1882. Already 
colliery owners and, managers are hesitating to install 
further electrical plant, and if it went further and electrical 
plant was actually taken out of mines then a number of 
our members would be thrown into the electrical labour 
market which is already overcrowded. 

Referring to the Committee's recommendation that the 
apparatus for detecting defects should take the form of a 
cut-out rather than an earth detector, the speaker pointed 
out that the 1904 Rules encouraged the use of an earth 
detector, and mining electricians were practically unani- 
mous as to the great utility of the earth detector because 
readings could be taken daily. With the suggested auto- 
matic cut-out of the new Rules the mining electrician will 
not know that insulation is failing. and it will get worse 
and worse until one day the circuit-breaver comes out and 
the mine, or a large part, is suddenly shut down. The 
result will be a very natural temptation to so adjust the 
setting of the circuit-breaker that it will only act under 
very exceptional circumstances, whereas with a leakage 
or earth detector he would be warned in good time. In the 
matter of armouring of cables, the new Rules were very 
specific, yet there were some mines where the bad water 
would destroy armouring very quickly. There is one mine 
in Australia where the armouring was eaten away in six 
months by acid water, and there were mines in this country 
where the armouring would not “ stand up " more than 
a few years. For many years he had advocated three- 
phase for power work traction, ete., but the distinct. bias 
in the new Rules favouring three-phase as against direct- 
current did not ring quite right. There were very many 
cases where direct-current might be best, and certainly 
where already installed it would be a pity to take it out. 
It would be better to have no rules at all than rules drawn 
up from a too theoretical or ideal standpoint. 


GERMAN NOTES. 
Railway Electrification—New Hydro-Electric 
‘ Project— Counter Current Braking. 


The municipality of Bonn has decided to take k25 
thousand mark shares in a concern for electrifving the lines 
in their district and especially the line between Bonn and 
Cologne. The municipality is also about to issue a loan for 
the construction of electric railways between Bonn and 
Sieburg and between Bonn and Konigswinter to the 
amount of about four million marks. 

The Minister of Public Works in Russia has determined 
to electrify the railways in the neighbourhood of St. 
Petershurg. "lhe power is to be taken from the river 
Wolkhoff which flows into Lake Lagoda. The power 
required is put at 28,000 Kw. of which one quarter will be 
reserved for factory work. 


Tort. 


The Wiener-Neustadt municipality has concluded a 
contract with Herr von Rosthorn whereby the works on the 
Mvra will be made to reinforce the municipal electric 
works. The contract is for 25 vears, but the municipality 
reserves to itself the right to fully acquire the new source of 
of power after the lapse of ten vears. The h.p. obtainable 
from the Myra, with a head of nearly 400 feet averages 31 
millions. The necessary works will be carried out by the 
Austrian Siemens Schuckert Werke. 

Counter Current Braking. 

The first electric Swiss railway that has definitely adopted 
the one phase alternating current, the only one possible 
in fact, as a motive power, viz., the Locarno- Bignusco line, 
has also adopted the counter current braking, the first 
instance of such adoption in connection with single phase 
alternating current. This marks a beginning of a practice 
which will obviate some difficulties which have for some time 
been felt on electric railways. 


UNITED STATES. 


Thermal Storage and Electric Cooking—A New 
Interpole Motor—High Potential Disturbances— 
Novel Type of Recording Instrument. 


At the Spring Lake Convention of the Association of 
Edison Illuminating Companies, Mr. William Stanley, of 
the General Electric Company, read a paper on the thermal 
applications of electricity, in the course of which he pointed 
out how small a quantity of heat energy would be actually 
required in cooking operations if none were wasted and 
only so much generated as was used. Conservation of the 
heat, and a constant production with small energy con- 
sumption is, he contended, the solution of the electric-cooking 
problem, and he described a new tvpe of cooking range 
developed under his supervision wherein two heater units, 
one requiring 300 watts and the other 200 watts, would 
do all the cooking for a family of seven to ten persons. A 
large iron centre acts as a storage reservoir, reaching a 
temperature of 550 degrees Centigrade. This is surrounded 
by a thoroughly good insulation and contains two movable 
sections or plungers. For use these plungers are raised by 
hydraulic pressure to the top surface and there applied to 
the frying pan, coffee pot or other utensils. Similarly with 
the oven, this Js kept constantly at an ordinary roasting 
temperature, but for searing the meat or toasting all the 
500 watts are concentrated for a few minutes in a coil 
heater located inside the oven. With the use of this range 
the current is supposed to be on continuously and thus 
12 kw.-hours per day would be used. Mr. Stanley expects 
to see the day when every household will be using this 
method and purchasing current for 1-5 cents per kw.-hour. 
He imagined a 5,000 kw. generator in a central station 
supplying this class of service exclusively and bringing in 
a revenue of 8640.000 per year with this rate. This as- 
sumes a load factor of 100°%. 


New Interpole Railway Motor. 


The Westinghouse Company is now putting on the 
market a new 500 to 600-volt interpole motor of 32 to 
38 h.p., which, it is claimed, possesses all the good leatures 
of larger interpole motors and, 1n cases where the voltage 
has been so raised that non-interpole motors will. not 
give satisfactory service, will operate effectively at all 
normal loads and voltages. Its leading features are hght 
weight, split frame, superior spider construction, bolted 
commutator, strap-wound armature coils and double stud 
brush-holders. All commutation troubles are. overcome 
on this new tvpe and car mileage is increased with a 
minimum of maintenance expense. The frame 18 of cast 
steel, and being divided horizontally, the motor can be 
opened for examination and armature bearing housings 
and field coils removed without lifting the car or removing 
the truck. The armature and axle bearings each have two 
separate oil compartments connected at the bottom, The 
large reservoir is filled with long fibre-wool waste, through 
which all the oil is filtered while being fed to the bearings 
by capillary attraction, and there is a small pocket which 
enables the inspector to measure the oil and prevent 
waste. The field coils are strap wound, impregnated, and 
equipped with heavy cushion springs to prevent vibration, 
In the armature coils the use of wires of rectangular ross 
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section utilises space to better advantage than is possikle 
with round wires, there is also a tendency for round wires 
to cut into the insulation. Great stress can be applied in 
winding a strap coil with small chance of injuring the 
insulation as the pressure is distributed over large sur- 
faces. The coils and leads are formed while being made, 
into the exact contours they should assume in the arma- 
ture slots, so that no bending or excessive forcing is neces- 
sary to insert or connect them. With the spider armature 
construction, it is possible to remove the shaft whenever 
necessary without injuring the windings. The spider also 
reinforces the shaft so that.the probability of bent shafts 
is reduced to a minimum. The commutators are bolted, a 
construction which prevents the bars from becoming 
loose. The mica extends beyond the bars in the rear of 
commutator, which positively eliminates the possibility 
of short-circuits between segments. Slotting or under- 
cutting the mica below the ‘surface of the bars insurcs 
uniform wear on both the commutator and brushes, and 
at the same time prevents flashing and flat spots caused 
by the brushes jumping over the high mica. 


High Potential Disturbances. 


At the recent meeting of the Association of Edison 
Illuminating Companies at Spring Lake, New Jersey, the 
Committee on High Potential Disturbances presented a 
report dealing with a variety of topics referred to them. 
They state that during the past year definite progress has 
been made in connection with the use of reactors external 
to generators, in connection with busbars, and in the design 
of machines possessing sufficient total reactance within 
their own windings. Experience has been too limited, they 
state, to present any facts as to the probable value of 
external coils from an operating viewpoint, but the general 
opinion seems to be that the total reectance of the circuit 
should be approximately 894. The conclusion is also 
reached that à generator should be built with the highest 
amount of internal reactance consistent with the best design 
of generator, considering especially temperature and voltage, 
and, where it is not sufficie it, external reactance should be 
uscd in addition. Reactors in connection with busbars have 
been vscd to sectionalise powers of 50,000 kw., and while 
this method reduces slightly the efficiency of large stations 
the security gained thereby is believed to be sufficient 
reason for the practice. ‘The principal advancement noted 
by the committee in oil circuit-breakers has been along the 
line of improved baffling within the oil pot, so as to prevent 
excessive pressure within the pot, as well as the expulsion 
of large quantities of oil. The committee suggests in the 
case of tank-type circuit-breakers that the leads be insulatcd 
with oiled linen where they pass through the porcelain 
insulators, so as to obtain an additional factor of safety. As 
regards fuses for shunt instrument transformers, two types 
of inclosed form of fuses have been developed, one of which 
is inclosed in a long fibre tube and the other in a regular 
porcelain tube, but operating data from these are not 
available. The experience of several of the principal 
companies indicates that high-tension fuses of the types 
previously used very frequently open, not because of any 
defect in the apparatus to be protected, but because of 
inherent weakness in the fuse itself. Fuses of the liquid 
type, it would appear, cause less trouble. An account is 
gif'én of a relay for which correct selective action is claimed. 
One element of this relav, which is normally shunted, con- 
sists of a series motor so designed that the field will be 
saturated at a current corresponding to a definite overload 
on the series transformers to which the motor 1s connected. 
Up to saturation the speed of the motor is dependent upon 
the amount of overload, but beyond that point the speed of 
action is fixed. The distance of travel of the contact arm of 
the various relavs is adjusted so as to be greatest at the 
switch within the generating station. Nhould a short- 
circuit occur on the line, therefore, all the motors would be 
saturated, and the relay nearest the fault, having a shorter 
time Interval than those between it and the station, throws 
the proper switch, causing the other relays to drop back into 
normal position immediately. Considerable diminution of 
trouble has been effected, 1t is announced, by equipping 

cable systems and busbars with aluminum-cell arresters, 
although the committee emphasises the necessity of careful 
maintenance where aluminum arresters are used. 


"The 


A New Recording Instrument. 


The Brown Instrument Conipany and the Keystone 
Electrical Instrument Company, of Philadelphia, are 
jointly putting on the market a new type of electrical 
recording instrument which presents some noteworthy 
features. It is claimed to be extremely simple in con- 
structàon and perfectly accurate in operation and can be 
mounted on the wall or switchboard and used with safety 
even by the most inexperienced workman. While in the 
ordinary form of recording instruments no means are 
provided for shifting the recording-pen arm out of the 
way when the chart which received the record is changed, 
in this new tvpe the essential parts of the instrument are 
mounted on the door instead of in the case, and the clock 
mechanism and chart alone remain in the case when,the 
door is opened. There is, therefore, no possibility of bend- 
ing the pen because there ìs no occasion to handle it. As 
soon as the door is thrown open the entire voltmeter 
system and the inking device are swung aside automatically,. 
milivoltmeter system used is a simplified 
form of the D'Arsonval system. The recoiding pen comes in 
contact with the paper momentarily onlv for the purpose 
of making a dot, thus eliminating all friction between 
the pen ard the chart. An inking pad is placed imme- 
diately beside the pen, carrying AU ent ink for a week's 
supply, and this inking pad touches the pen point fre- 
quently, keeping it dainp. When the door is closed the arm 
operated by the clock mcchanism comes in contact 
automatically with the inking device, and every half 
minute or quarter minute, if preferred, it pushes the 
inking pad away from the pen, permitting it to swing 
frecly. 


Commutation and Interpole Machines. 


At the ordinary montlily meeting in New York last week 
of the American Institute of Electrical Engineers, Mr. 
B. G. Lamme presented a paper giving a theory of com- 
mutation and its application to interpole machines. 
The author takes the view that the usual analytical 
methods of working out commutation problems do not 
permit of a ready physical conception of what actually 
takes place and that there is in a number of instances 
apparent contradiction of fact in the usual methods of 
attacking the problem. He accordingly develops a method 
based upon a theory of commutation which states that 
the armature conductors in cutting across the magnetic 
field set up by the armature winding generate an electro- 
motive force in the short-circuited coils which is pro- 
portional to the product of the revolutions, the flux that is 
cut, and the number of turns in series. The three principal 
armature fluxes which are cut by the short-circuited 
armature coils are the slot flux which crosses from slot to 
slot, the interpolar flux which passes from the armature 
surface to the neighbouring poles or yoke surface, and the 
end flux set up in the armature end winding in the zone of 
the short-circuited coil due to the magneto-motive force 
of the end windings as a whole. The short-circuited armature 
coils cutting across these three fluxes generate the short- 
circuit electromotive forces. The whole problem, therefore, 
depends upon the predetermination of these three fluxes. 
The interpolar flux is influenced by pitch end chord 
windings, and by width of brush, and the end fluxes 
are similarly influenced. The slot flux is the most 
difficult one to calculate. He considers it first on the 
assumption that no local currents are present, then shows 
how it is influenced by chord winding. Bands on the arma- 
ture core introduce another factor into the calculation. 
When the local currents are considered in their influence 
on the slot flux the caleulation rf the latter becomes rather 
complex. After developing the final formula, he savs that 
theoretically it is necessary to have exact equality between 
the interpole and the armature electromotive forces, but 
in practice this is difficult to obtain, and a slight excess 
in the interpole strength is frequently advantageous, 
The shape and proportions of the interpole face have a 
marked bearing on the effectiveness of the interpole, 
as does the brush setting. Saturation of the interpole 
circuit 1s considered at some length, as its influence is 
very important on the interpole action. A short-circuit 
on an interpolar machine producing eight or ten times 
the full-load current will make such a,;machine even of 
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ordinarily good design flash very badly, as the interpole 
is bound to be saturated at eight to ten times normal 
current. If there is combined with interpoles a set of 
compensating windings in the main poles. the interpole may 
be effective with rather heavier currents and the flashing 
load becomes much higher. In conclusion Mr. Lamme 
states that he has subjected his method to actual ex- 
periment on a very large number of direct-current machines 
of various types. In those cases where the test data of the 
machines were very accurately obtained the agreement 
between the tests and the calculated results was found 
to be close, in some instances even indicating errors or 
inaccuracies in the test results. In a number of early inter- 
pole machines in which considerable disagreement between 
the results of the calculations and of actual test was found, 
later experience showed definitely that the proper interpole 
field strength or proportions had not been obtained or that 
the proper brush setting had not been used. The discussion 
which followed the reading of the paper indicated consider- 
able divergence of opinion. Mr. H. F. Hoxie, for instance, 
urged that magnetic fluxes could not be taken as made up 
of different components, each due to its own magneto- 
motive force, because if the fluxes due to these different 
forces alone were taken and added together it would not 
give the resultant flux, at least where magnetic material 
is in the circuit, and especially where some of the parts 
of the circuits are saturated. It was not correct, he urged, 
to speak of an electromotive force generated solely by 
armature flux cutting a commutating coil unless the actual 
flux was meant, and resultant magnetomotive forces 
should be considered in every case. He also disagreed 
with Mr. Lamme regarding the statement that field dis- 
tortion has nothing to do with the problem of commutation, 
which he considered to be that during the time a coil is 
short-circuited there should be an electromotive force 
opposed to the current which was sufficient to stop that 
current and reverse it. bringing the new current up to the 
value that exists in the next coil. Mr. H. M. Hobart, 
however, spoke appreciatively of the new point of view 
brought forward by Mr. Lamme, and pointed out that 
most of the difficulties with reference to the armature 
flux were in estimating the reluctance of the path followed 
by it. The reactance voltage can be well determined. 
The difficulty has arisen with the introduction of interpole 
machines and variable-speed motors having too great an 
average voltage between the commutating segments, and 
the introduction of interpoles has tempted designers to 
increase the average voltage. This has come about through 
decreasing the number of segments with a view to cheapen- 
ing the machine, but there were many aspects of commuta- 
tion that could not be worked out theoretically, such as 
grooving out the mica between commutator segments, 
design of brush holders, material of the brushes, mechanical 
. rigidity of the commutator, and so on. 


Cooling Towers at Central 
Stations. 


There is no doubt that the cooling tower, now so largely 
used in connection with condensing plant, owes its present 
position largely to the advent of the electric generating 
station. 

In any but’ electricity works, steam engines of greater 
power than 2,500 or 3,000 I.H.P. are, generally speaking, 
seldom met. with, and hence it 1s that the question of water 
supply for condensing purposes does not usually present 
very much difficulty. Even if there should be no river or 
canal in close proximity to the works, where land is 
plentiful and cheap, reserviors or cooling ponds may be 
constructed and made use of. 

As regards an electric generating station, however, 
the case is very different. Not only do the engines and 
turbines require greatly increased quantities of cooling water, 
owing to their much greater capacity, but, generally speak- 
ing, power stations are situated in densely populated 
districts where land is scarce, and where it is not possible 
to construct a suitable reservoir. In such cases there is 
no alternative but to emplov a cooling tower or evaporative 
condenser for cooling down the condensing water to the 
desired tempertaure. 


Consider the case of one of our largest. cotton or textile 
factories, having steam engines of 2,500 I.H.P. A modern 
factory engine will probably use 12 to 15 pounds of steam 
per I.H.P. per hour, Taking the latter figure, the pounds 
of steam condensed per hour will amount to 15 x 2,500 — 
37,500 pounds per hour. The quantity of condensing water 
required for condensing is usuallv about twenty-five. to 
thirty times the quantity of steam condensed, and hence 
the total condensing water required per hour will he 37.500 
x 30 = 1,125,000 pounds. 

At a large power station the I. H.P. developed will in some 
instances be as much as 20,000 or 30,000. Further, in a 
modern station, the power will for the most part be de- 
veloped bv steam turbines, and in a turbine plant the 
quantity of water required for condensing purposes is almost 
twice that required for a reciprocating engine plant owing 
to the necessity of obtaining a very high vacuum. The total 
quantity of water which will have to be passed through the 
condensers per hour may therefore be as much as 20,000,000 
pounds, or say 9,000 tons, which gives an idea of the 
enormous quantity of water required. 

The function of the cooling tower is to dissipate into the 
atmosphere the maximum possible quantitv of heat from 
the condensing water. In order to do this, the water, after 
being split up into spray so as to have a maximum amount 
of surface is made to come into contact with large volumes 
of air moving in a direction opposite to that of the water. 

As usually constructed, a cooling tower is a high wooden 
or steel structure so arranged that the air passes in at the 
bottom and out at the top. The discharge water from the 
condenser is introduced at the top of what is usually de- 
scribed as the “ cooling stack," which is about one-third 
the height of the structure, and by means of suitable nozzles 
and splash boards is split up into spray. A large surface 
of the water thus comes into contact with the air ascending 
the tower, and as a result the water is effectively cooled, 
finally falling into a pump placed at the base of the tower. 


The upward draught of air may be obtained naturally 
or artificially by means of fans placed at the base of the 
tower. In the former case, the cooling tower is spoken of 
as a “‘ natural draught ° or “‘ chimney " cooler, and in the 
latter case as a '' fan-draught " cooler. With a “ fan- 
draught" cooling tower, a greater quantity of air comes 
into contact with the descending water, and consequently 
the cooling capacity per foot of area is increased. At electric 
generating stations, where the load varies considerably 
the natural draught may be sufficient to work the towers 
during periods of light load. 

Let us now consider on what the cooling action of a tower 
depends. In the first place, the water loses heat by radiation. 
The loss from this cause, however, is very slight and need 
not be considered. In the second place, the water becomes 
cooled by giving out heat to raise the temperture of the air, 
and a considerable portion of the heat of the water 1s given 
up in this wav. The greatest cooling effect, however, is 
due to evaporation of some of the water. The temperature 
of the air passing up through the cooler is a very important 
factor in the cooling. Air, of course, alwavs contains a certain 
amount of moisture, and its capacity for absorbing moisture 
becomes greatly increased as its temperature is increased. 
Although under ordinary atmospheric conditions, there is 
alwaysa certain amount of moisture present in the air, the 
latter is not usually completely saturated. Further, asthe air 
enters the tower and becomes heated it absorbs, owing 
to its increased vapour carrying capacity at higher tem- 
perature, a much larger quantity of moisture. In this way a 
considerable portion of the water is evaporated into steam 
and is carried away by the air as such. Now, roughly speak- 
ing. every pound of water thusevaporated carriesaway with it 
1,000 units of heat, and hence it will be seen what a great 
cooling eftect is due to evaporation. Probably 75% of the 
total heat abstracted from the water is used up in evapora- 
ting a portion of the water, the remaining 25% being used 
for heating the air. The quanüty of water evaporated, 
(which of course mav be taken as all lost) will probably 
be anything from 80 to 100% of the boiler fed or, sav, roughly 
395 of the total circulating water. In terms of pounds 
per indicated horse-power hour. the loss may he put down 
at from 12 to 20. The loss, of course, depends on the draught, 
and is consequently greatest in fan coolers working at high 
preasure. | 
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It will be obvious that the extent to which the water is 
cooled is considerably affected by the atmospheric or 
climatic conditions. The evaporation really depends on 
what is termed the ** humidity " orthe “ degree of satura- 
tion" of the air entering the tower. Humidity may be 
defined as '* the ratio between the amount of water vapour 
actually present in agiven volume ofair and the amount loch 
would be required to saturate the same volume of air underthe 
same conditions." In other words, the humidity isrepresented 


by W where W is the amount of water vapour contained 


ina given volume of air, and W the amount which would be 
required to saturate the air at its actual temperature. 

It i is usual to determine humidity by means of a“ wet "' 
and “dry” bulb hygrometer. By means of the readings 
taken from the wet and dry bulb thermometers of this 
instrument, and tables prepared from a formula based on the 
theory of the instrument, the weight of water present may 
be computed. 

It will generally be found that the air leaving a chimney 
cooling tower is completely saturated, the greater portion 
of the heat extracted going to supply the latent heat of 
oe of sufficient water vapour to saturate the air. 

n fan towers, however, more air is frequently forced 
through the tower than is really required, and as a result 
the air on leaving is not saturated. 

Obviously, cooling towers situated in localities possessed 
of a dry climate will give the best results. In England, less 
favourable results are obtained than in America, where 
the climate is less humid. If the air be saturated at entry 
to the tower, its vapour-carrying capacity is of course 
less than if only partly saturated. 

The temperature to which the water is cooled is usually 
about 80? F., but when the conditions are unfavourable, as 
for instance in the summer months, a temperature some 
degrees above this may be the best which can be obtained. 
By employing à fan-draught cooler the water might be 
cooled to a temperature several degrees below the above ; 
in some cases, it is cooled down to temperatures as low as 
from 65 to 60° F.; but generally speaking, in designing 
& cooler of this type, the object is to reduce the ground 
space required by tle tower rather than to cool the water 
to à lower temperature than 80? F. The power required 
to drive the fans of a fan cooler is about 1} to 2% of the 
total indicated horse power of the engine. This js the case 
when the tower has been designed to cool the water down 
to 80° F. If it were required to cool the water down below 
80°, not only would a larger tower be necessary, but the 
power required for the fans would be greatly increased. 
In addition to the power required for driving the fans a 
certain amount of power will have to be expended i in lifting 
the water up to the top of the cooler. At first sight the 
power required for this purpose might seem excessive, when 
the enormous quantities of water to be dealt with are 
considered, but it is not really a very serious item, amounting 
as it docs to only about 14 to 3% of the total power developed 
by the engines. Thus in a plant of 30,000 I.H.P., the 
condensing water required per hour heing, sav, 20, 000, 000 
pounds, the I.H.P. necessary to lift the water toa height of 


20,000,000 x 70 
60 x 33,000 


the I.H.P. will be 848, or, say, 2-839, of the total power. 

In the foregoing calculation we have taken one of the 
worst cases by assuming the water to be pumped up to a 
height of 70 feet. It is only in rare cases that so great a 
height as this is adopted. Usually the water is only lifted 
about 20 or 30 feet above the bottom of the tower, i.e., to 
thetop of thecooling stack : (the upper part of the structure 
is merely a chimney for conveying the vapour to a conven- 
ient height and inducing a draught). Hence the power re- 
quired for raising the water is in most cases considerably 
less than shown by the calculation. 

It has been pointed out that fan-draught coolers are more 
effective than chimney-draught coolers in cooling the con- 
densing water on account of the greater quantity of air 
brought into contact with the water. With a view to 
obtaining the best results from a natural draught tower, 
it is therefore important that the location of such towers 
should be as open as possible, in order that the winds or 
breezes may be taken advantage of and the draught created 


70 feet = = 707. Adding 20% 


for friction, 
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in the tower and consequehtly tlie quantity of air passing 

up the tower thus increased. If the sides of the tower be 
equipped with removable doors the air openings may be 
changed to suit the direction of the wind. The tower should 
of eourse be designed to create a draught sufficient for all 
the air required, independently of winds. 

In high winds large quantities of water may be blown 
out of the tower through the air openings in the base, and 
precautions should be taken. to avoid loss of water from 
this cause. Special wind screens have been devised to 
evercome the difficulty, the screens being so designed that 
the wind cannot pass right through the tower, no matter 
in what direction 1t blows. 

Forced draught cooling towers should be as low as pos- 


| sible so that the cost of pumping the water up the towers 


will be low. The condensing water is of course more effect- 
ually cooled in high than in low towers, but the gain resulting 
from increasing the height may be more than counter- 
balanced by the extra cost required forliftingthe water. After. 
a certain point a large increase in the height of a tower 
will only result in a slight reduction of the final temperature 
of the water, and there is therefore a limit to the economical 
height of the tower. 

In cases where space is not extremely limited open-type 
coolers are sometimes employed. An open-type cooler in 
its simplest form is & structure placed over a pond or 
reservoir, and exposed to the action of the wind. The 
condensing water flows and falls over the structure so that 
a large surface of water is exposed to the action of the air. 

The open type of cooler is the cheapest in first cost, 
and is suitable for any fairly open locality where space is 
not of primary importance. 

It requires considerably more ground space than the 
natural draught cooler, and 1s open to the further objection 
that large quantities of steam and water are carried awav, 
due to the fact that the wind blows though the falling 

water. In populous districts, the clouds of steam and water 
blown about become a nuisance. 

The space required by an open-type cooler per indicated 
horse power is approximately one square foot. This is 
probably on the high side. A natural-draught cooler will 
require only one half of or even les than one half of this 
amount, whilst for a fan-draught tower the space required 
will be probably less than orte half that required for the 
natural-draught tower. 

In central stations situated in the centre of large cities 
and towns, the fan-draught cooler is the usual type employed. 
Where, however, ground space will permit, the natural- 
draught or chimney type cooling tower should receive 


careful consideration, as in all cases, except where the 


ground is very valuable and where the gain to be made from 
condensing is very great, as, for instance, would be the case 
with an exhaust steam turbine plant in a confined power 
station, this type of cooling tower will be found moet 
suitable. 


Obituary. - 
MR. J. C. FULLER. 


We regret to announce the death, in his 91st year, of 
Mr. John Crisp Fuller. Mr. Fuller's name will be familiar 
to most electrical people in connection with the Fuller 
bichromate battery. He was born in Bristol in 1821, 
where the earlier years of his life were spent. He had an 
active mind, however, and the glamour and interest of 
the great City of London drew him into its vortex when he 
was quite a young man. The railways were then beginning 
to spread their lines over the country, and the newly-formed 
Electric and International Telegraph Company had hut 
just commenced its operations. The subject of electricity 
fascinated the imagination of the voung man, and he threw 
himself into the work with a studiousness and zeal which 
never left him. Even up to a few weeks ago, when he was 
in his 91st year, it was his greatest pleasure to experiment 
and investigate in his old study. 

The early pioneers of the electric telegraph with 
whom he then came into close and intimate contact 
have mostly passed away, but it was a great pleasure 
to Mr. Fuller to. remember the privilege he had of 
being associated as a temporary assistant with the great 


Michael Faraday. As an instance of the humility of this 
great man, Mr. Fuller remembers Mr. Faraday saying to 
him one day, “‘ Mr. Fuller, I am thick-headed sometimes ; 
you do this for me." 

About 1854 he joined the Electrical and International 
Telegraph Company, and continued with it until a few 
years before it was absorbed by the English Post Office. 
It is interesting to record that when this took place the 
Company sent him a cheque gs a souvenir of the work he 
had done in improving their batteries. During this time 
he worked with Mr. Edwin Clark, Mr. Latimer Clark, and 
Sir William Preece. The latter, who was then a young man, 
is happily still with us, enjoving an honourable repose 
after a busy and clever life. 

All the details of the electric telegraph system had to 
be studied and worked out as the scheme developed. 
The batteries were always a troublesome and important 
matter. At first, what was called the Sand battery was 
used, with zinc and copper elements and sulphuric acid, 
but it was found troublesome and ineffective. Mr. Fuller 
adapted the Daniell sulphate of copper battery and arranged 
it in the trough form, which is so well known on all English 
railways. This battery was used until Mr. Fuller invented 
the bichromate battery, when it gradually went out of 
use. 

One of the results of his earlv studies of batteries was the 
invention. of the svstem of batterv working then called 
the Universal Battery Svstem, by which one set of cells 
worked a whole group of circuits. This plan in later years 
has been greatly extended, and all large centres are now 
worked by it. Very few of the vounger generation of 
electrical engineers, however, know, when they speak of a 
common battery that it emanated from the fertile brain 


of Mr. Fuller. 


The growth of electric telegraphs as a commercial enter- 
prise constantly called for new appliances, and Mr. Fuller's 
inventive faculties had full scope. The various improve- 
ments were too numerous to mention, but his first. patent 
for batteries was taken out in 1853. He invented a gravity 
form of manganese cell, and his leather division sulphate cell 
has continued to be used until the last year or two. 

All the details of early electric telegraph came under 
his attention. 


Although he did not lav the early submarine cables, 
the land lines and apparatus at the sea shore were under 
his supervision. 

In about 1857 he assisted Messrs. Silver & Company 
(the founders of the India Rubber, Gutta Percha and 
Telegraph Company) in applying india-rubber to telegraph 
purposes, Here he designed the machines and methods 
for covering wire and made vuleanite insulators, of which 
vast numbers were used at the time. Later, and previous to 
founding his own firm of electrical engineers, he assisted 
Mr. W. 'F. Henley, the great submarine cable manufacturer. 

At this time he invented and patented the mercury 
hichromate battery, which ijs so largely adopted in all 
English speaking countries, especially in America. Its 
merits are so well known that it is hardly necessary to 
refer to them here, but it mav be remembered that this 
battery came at a time when only the sulphuric cell, with 
its one volt, was known. The bichromate cell, with its 
two volts, inexhaustible quantity and economy of number 
of cells and space, came as a boon to all telegraph workers. 
But although this battery has been so largely used in 
America, Mr. Faller never derived any pecuniary benefit 
from its use there. 

Few men have had a more varied and active life than 
Mr. John Crisp Fuller, and to see him at the age of 91, 
able to take a share in the control and management of 
the business of Jno. C. Fuller & Son, was an experience 
which does not often come under one's observation. 


MR. W. C. MARTIN. 


The death of Councillor W. C. Martin, one of the two 
principals of the firm of Messrs. W. C. Martin & Company, 
of Glasgow, is a notable loss to the electrical profession in 
Scotland. Mr. Martin's firm specialised in ship lighting, 
and were responsible for the electrical equipment of some 
of the largest liners which have been built, including the 
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Mauretania and the Lusitania. Mr. Martin was elected to 
the Glasgow Town Counci! three years ago and was a 
prominent and useful member of the Electricity Com- 
mittee. He was a member of, and took a warm interest in, 
the various institutions and societies in connection with 
mechanical and electrical engineering. He was a member 
of the Institution of Electrical Engineers, and served on 
the Committee of the Local Section for a number of years. 
He was also a pioneer in connection with the Glasgow 
Branch of the Electrical Contractors’ Association and was 
for some time Chairman of the Section. Although he had 
been in indifferent health for some time, Mr. Martin had 
decided to stand again for Town Council honours, and was ` 
present at a meeting in connection with his candidature 
two days before his death. Mr. Martin was born in 1862, 
and is survived by his wife and two sons. 


PERSONAL. 


Mr. J. H. Cawthra, Borough Electrical Engineer, South 
Shields, has resigned that office, having heen appointed 
to an important position on the staff of the Victoria Falls 
and Transvaal Power Company, Ltd. 


The Council of the Institution of Civil Engineers have 
made the following awards in respect of papers published 
in Section II. of the Proceedings for the Session, 1910-1911 : 
Telford Premiums to Messrs. S. M. Dixon, M.A., B.A_I. 
(Birmingham), H. J. F. Gourley, B. Eng. (London), J. Holden 
(London), A. Rogers (Horsell), A. E. Griffin (Hong Kong), 
F. C. Lea, D.Sc. (Birmingham) ; and a Crampton Prize to 
Professor W. E. Dalby, M.A., B.Sc. (London). They have 
‘also awarded the Indian Premium for 1911 to C. E. Capito 
(Ahwaz, Persia), and the Webb Prize to F. W. Bach 
(London). 


Mr. Cecil C. Fowler, Deputy Manager at the Brighton 
Corporation, has resigned in order to take up an important 
appointment in India. In view of his 19 years’ good service 
with the Corporation, he was granted leave of absence until 
Christmas next, his resignation taking effect as from that 
date. 


Mr. J. R. Garner, for eight years works manager of the 
Electric and Ordnance Accessories Company, Ltd., Aston, 
Birmingham, has resigned in order to take up a similar 
position with the Lancashire Dynamo and Motor Company, 
Ltd., Manchester. On Friday evening a farewell smoking 
concert, held at the King Edward Hotel, Aston, was made 
the occasion of a presentation to Mr. Garner by the depart- 
mental heads, outside selling staff, foremen, and certain of 
the staff (about. 200 in all) of a specially designed roll top 
desk as a mark of the esteem and respect they had gained 
for him during his able control of the manufacturing side 
of the business. The presentation was made by Mr. J. D. 
Morrison (secretary and commercial manager), who pre- 
faced the actual presentation by an eulogistic account. of 
Mr. Garner's character and his many good points--points 
which had gained him everybodv's respect, and had raised 
the company from the " Slough of Despond " to a highly 
satisfactory position in the electrical industry. Mr. Morrison 

as ably suported by Mr. A. Watkins (Chief Inspector for 
ten years), who, as an instance of the feeling for Mr. Garner 
in the works, showed how the pattern-makers had given 
up their spare time to make a model (or, as the foreman 
pattern-maker called it, “a pup of the real desk” of the 
desk. The formal presentation was then made, the desk 
being represented by the above-mentioned model. At the 
same fime Mr. Morrison asked Mr. Garner to accept on 
behalf of Mrs. Garner a silver rose bowl. In his reply, Mr. 
Garner expressed his appreciation of the many kind things 
said about lim, but denied that he deserved all of them, 
a8 he considered the success of the firm was entirely due 
to the very loval staff he had around him. If his Manchester 
staff was as good, he would have no fear of being quite 
successful there. He thanked them from the bottom of his 
heart. for their thoughtfulness both on his own behalf and 
on behalf of his wife. He was sure his wife would be as 
delighted with her bowl as he was pleased with the hand- 
some present they had.given him. 
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Improvements in Electro-magnets for Lifting 
Cranes. 


Electro-magnets have been used for many vears in 
connection with the handling of such articles as rails, 
girders, shafting, castings, ingots, plates, etc., more par- 
ticularly in iron and steel w orks where a large amount of 
magnetic material has to be continually handled. They have 
also been found useful in foundries for lifting and dropping 
iron halls, for breaking up scrap castings, in steel works 
for lifting up floor plates and in general constructional work, 
for raising and dropping monkeys of pile driving machines. 
It is evident that where magnetic materials are to be 
handled in this way, the cost of manual labour emploved in 
slinging the loads is saved and there is also a great economy 
involved in the dispensing of the slings, chains, ete., which 
are usually used to attach materials to the crane hook. 
The diminution of delay in packing up and delivering the 
loads causes an increase of capacity by the adoption of the 
electro-magnet. 

An interesting installation whichis handling steel rails is 
to be found at the steel works of Messrs. Steel, Peech & 
Tozer, Ltd., of Sheflield, where a special form of electro- 
magnet to be described shortly has been used on their 
overhead travelling cranes serving the hot banks where the 
rails are placed after being cut to length. While the rails 
are still hot they are lifted m the magnets and taken to the 
cooling benches and then to the straightening presses. 
They are next transferred to the drilling machines and 
then to the inspection bench, and finally either to the 
railway or delivered into the store. These handling opera- 
tions are conducted electro-magnetically by means of two 
cranes of ordinarv type each capable of conveving 50 tons 
of rails per hour from the store to the railway waggon. 
The labour required is that of a crane driver and one 
labourer, the work being carried out at a small proportion 
of ld. per ton. In this case the use of electro-magnets is found 
to save not only time and space but also a large amount 
of labour. As much as 7} tons of rails have been lifted with 
a magnet weighing only 14 cwts. Such electro- magnets 
can be used with any tvpe of crane, either steel or electric, 
because in the former case current can either be applied to 
the magnet by flexible cable from the works power supplv, 
or if necessary, a small electric generating set may be 
fitted on to the crane to produce the necessary current. 

It is interesting to refer more particularly to the tvpe of 
clectro-magnet used. This is sold by Messrs. E. G. Appleby 
& Company, of Victoria-street, London, N.W., under the 
trade name of “ Phoenix ". electro-magnet, The windings 
are dust and damp proof and the magnets are suitable for 
lifting both hot and cold. material either for indoor or 
outdoor service. The steel used is specially manufactured 
by the manufacturers of the magnets, Messrs. Steel, Peech 
& Tozer, and is of very high permeability : each pole piece 
is forged and machined. The energising coils are wound 
upon solid brass foriners, so as to prevent any small part- 
icles of magnetic substance being drawn up between the 
magnet pole pieces and the energising windings. The 
windings are protected on the outside by a substantial 

casing of either brass or steel and are so treated so as to make 
them both dust and damp proof. The coils are interehange- 
able, and are so fixed that it is only a matter of a few 
minutes to change a coil in case of accident; and the magnets 
are complete with eyebolts and magnetic blowouts. Speci: al 
rail magnets are constructed to lift seven rails 48 feet long, 
weighing 1060 lbs per vard each; these magnets under test 
hft 74 tons of rail—they only weigh about 14 cwt. and are 
neither large nor bulky to handle. 

The features which have been aimed at in the design 
are, maximum lifting capacity, minimum weight of magnet, 
maximum efficiency and minimum current consumption. 
In addition to these important features, its absolute safety 
is accomplished by means of a patented device which 
prevents the load from falling off even if the main current 
supply be interrupted or cut off. Up to the present time the 
use of electro-magnets has been discarded by a great number 
of people owing to the fact that they have not been regarded 
as a safe device for the handling of both’ ¿heavy and,light 
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material; with ordinary magnets, should the current 
working aud feeding the magnet become interrupted the 
magnet would lose its power and the material would drop 
off when in the act of lifting or transporting the load, 
resulting in considerable damage to material and endanger- 
ing the hves of the workmen. The current may become dis- 
connected in several wavs, viz. : the main or auxiliary circuit 
breakers or fuse might blow, the trolley wire or connectors 
break, or many other little things go wrong, which would 
be disastrous to the working of electro-magnets owing 
to the load being released by the accidental interruption 
of the supply of current to the magnets. The safety device 
now to be described without doubt makes the handling of 
the material by electro-magnets perfectly safe, in fact with 
magnets working on this system there is no more risk than 
there is with the breaking of a chain or hook when lifting 
and transporting by electro-magnets. The device consists 
of a small set of accumulators which are so arranged through 
automatic switches that in case of the main current failing 
the accumulators are automatically connected across the 
magnets. A magnet taking, say, 15 amperes to lift a load of 
five tons once it has been m: agnetised by the heavy current 
has a large amount of remanent magnetism, and ‘5 of an 
ampere will be suficient current to retain the load 
lifted by the magnet. The magnets fitted with this arrange- 
ment are w orking on a rail bank lifting from five to seven 
tons of rails. The current consumption is 16 amperes at 
220 volts. The magnets carry on them five 4-volt 20- 
ampere-hour accumulators which are ample to sustain the 
load in case of anything going wrong with the main supply. 

The apparatus has been thoroughly tested. In one case 
two seven ton travelling cranes fitted with electro- magnets 
were employed, one magnet fitted with the patent safety 
device and the other magnet without. A load of five tons, 
or seven rails, was lifted by each magnet and then the two 
cranes were set in motion in the ordinary way of working ; 
when the cranes were at full work, the main switeh supply- 
ing current to both cranes and magnets was taken out and 
the main current supply swite hed off. The magnet 
that was not fitted with the safety device dropped its load 
before the cranes had time to come to rest, but the magnet 
fitted with the patent safety device sustained its load ; 
after ten minutes the switch was replaced and the crane took 
its load to its intended destination. Neither of the crane 
drivers knew what was taking place at the time of the experi- 
ment. In another instance a rope was fastened to the flexible 
wires feeding both magnets, and tied fast to a stationary 
standard; both cranes then picked up their respective 
loads and travelled down the shop until the strain. broke 
the flexible wires feeding the magnets, As before, the magnet 
which was not fitted with the safety device dropped its 
load almost immediately, but the magnet fitted with the 
safety device retained its load and took the same to its 
destination, although all connections to the magnet. from 
the main source of supply were severed ; the load was then 
lowered down into its place and the flexibles made good. 

The above and various other experiments have been 
tried scores of times, but it 1s claimed that the electro- 
magnets with the safety device have never failed to sustain 
their load. It should be said that in this safety device there 
are no bulkv and heavy mechanical catches, the falling of 
which is depended upon to catch the load, for asa matter of 
fact the load never Jeaves the magnet faces until the device 
is taken out of operation. This safety device will sustain a 
load of from five to seven tons in weight toa few pounds, and 
asit iscertain in action, it will be readily seen that a most 
important improvemet in electro-magnets for the safety of 
cranes has been designed. 


ss TY 


The Societa per le Forze Idraulichs della Maira is in- 
creasing its capital from £250,000 to £450,000, for the purpose 
of erecting works at the falls of the Maira and other rivers in 
Piedmont and Liguria. The customers for the new works 
will be mainly the Italian state railways. 
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TO TAKE EFFECT FROM NOVEMBER 1, 1911 


STILL FURTHER 
REDUCTIONS 


LOW VOLTAGE. 
100-135 


H.O-P. PRIOE 
(Approximate) (SUBJECT) 


16 .. Rouad Bulb 3d. Bxtra - | 
285  .. E n : me. | 
32  .. E ) n " | 


75 jus Pear & Round Same Price et ) 4. ni 
. "n , , gee j 


HIGH VOLTAGE 

H.O-P. 200-260 PRICE 
(Approx;mate) (SUBJECT) 
25 sh Round Bulb 3d. Extra ) 

83 x $5 ‘ » wer g 

50 eve , " n por | 

75 ». Pear & Rouad Same Price ) 

100 «E » » ) 


HIGH CANDLE-POWER. 
100-260 VOLTS 


BRIMSDOWN LAMPS 


H. . PRICE 
(Approximate) (SUBJ ECT) 
200 25 us T -— ii e" iss 8/- 
800 ini zs ih us Ex bus s 15/- 
400 A iss ee T 5 $5 ies 15/- 
600 m jos Ta Y S i ae 18 /- 


1,000 2 " E e » Pa e 2T;- 


THE BRIMSDOWN LAMP WORKS LID particulars of Reduced 
MES KINGSWAY HOUSE, LONDON, W.C Prices in other Voltages 


Telephone: Code Telegrams: 


l STRENGTH 
Gerrard 1728 ABC, Sth Edition Bulbolite, London on app lication EFFICIENCY 
RELIABILITY 


SLICE CP XII E MEINEM CI 
WORKS:- BRIMSDOWN. MIDDLESEX Ao m dues cues 
umm GI DELE ^g um eS 


EE EE SENSE QILLIELLLLLLLLeALGEAGE EE S e S 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


Po gemisges Ff E 
Contract and Miscellaneous Advertisements should reach 
this Offieo by Mid-day on Wednesday. For rates apply to 
tho Manager, 149, Fleet Street, London, B.G. 


CONTRACTS. 
p9RT OF LONDON AUTHORITY. 


CONTRACTS FOR STORES AND MATERIALS. 


The Port of London Authority invites tenders for supplies 
of Stores and Materials during the twelve months ending 
December 31, 1912, including : 


Sch. No. Sch. No. 
3. Ropes, lines, etc. 21. Gun-metal and iron 
4. Twines, cords, etc. castings. 
6. Bagging, canvas, gunny 22. Bricks, slates, drain 
and hessian clothes, etc. pipes, ballast, ete. 
6. Wrought iron and mild 23. Paints and varnishes. 
steel. 24. Oils. 
7. Rivets, bolts, nuts, etc. 25. Drysaltery, ete. 
8. Nails, spikes, etc. 26. Portland cement. 
9. Ironmongery, etc. 27. Carbons for electric arc 
10. Crane chain. lamps. 
ll. Gas, steam, water and 28. Electric (carbon fila- 
hydraulic tubes and fittings. ment) lamps. 
12. Tinware, etc. 29. Glass and glassware. 
13. Brooms, brushes, etc. 30. Broken granite. 
14. Baskets. 31. Timber. 
15. Casks and cases (wine and 32. Railway sleepers, cross- 
spirits). ing timbers, etc. 
16. asks and cases (dry) 33. Cotton waste, etc. 
staves and headings. 34. Asbestos, Packings, and 
17. Hoops (wood) and hurdles. india rubber. 
18. Packing cases (wood). 35. Straw. 
19. Corks,  bungs,  shives, 36. Sawdust. 
faucita, etc. 
20. Metals and metal sundries. 


To be delivered as required at any of the Authoritv's 
Depots : 

(a) In London (including Roval Victoria and Albert 
Docks, E., and Strand-on-the-Green, Chiswick, W.) 
(b) At Tilbury Dock. 

Specifications and forms of tender may be obtained on 
application to the Stores Superintendent, 106, Fenchurch- 
street, E.C., on and after Wednesday, November 8, 1911, 
between the hours of 10 a.m. and 4 p.m. each weekday 
(Saturday, November 11 excepted). 

Tenders must be enclosed in the official envelope pro- 
vided for the purpose, and posted so as to reach this office 
not later than 10 a.m. on Saturday, November 18, 1911, 
Any tender received later than the time specified or sent 
otherwise than by post will not he considered. 

The Authority does not bind itself to accept the lowest 
or any tender. 

F. AYLIFFE, Secretary. 
Port of London Authority, 
109, Leadenhall-street, London. E.C. 


November 1, 1911. 


Contracts Open. 
HOME. 


EpixsURGH.—The Corporation invite terders for an instal- 
lation of electric lighting, heating and power at the College of 
Art. Particulars, £1 ls., from Mr Frank A. Newington, electrical 
engineer, Electricity Supply Station, Dewar Plage, November 6. 


Heywoop.—The Hey wood end Middlesex Water Board invite 
tenders for the installation of electric light at their offices at 
Heywood. Particulars from Messrs. J. Diggle & Son. November 
17. 


Lonpon.—The directors of the Great Western Railway are 
prepared to receive tenders for three years’ supply (Group No. 2) 
of various stores comprised under 72 heads. Sce official notice 
of October 13th issue. 


Lonxpbon.---The Port of London Authority invites tenders for 
the supply of stores and materials as per schedules Nos. 3 to 36. 
See Official Notice. Particulars from the Stores Superintendent, 
158, Fenchurch-street, E.C. November 18. 


Loxpox.—The Director-General of Stores, India Office, 
Whitehall, invites tenders for the supply of electric cranes for His 
Majesty’s Government. Particulars from Mr. W. G. Butler, as 
ahove. November 14. 


NEWPORT.—The Board of Guardians invite tenders for the 
supply and erection of an automatic electric lift at the Workhouse 
Intirmary, Stow Hill, Monmouthshire. Particulars from Mr. H. 
G. Griggs, A. R.I. B. A., architect, Metropolitan Bank-chainbers, 
Newport. November 16. 


RaDChiFFE.—The Urban District Council invite tenders for 
the supply of (a) two 300-kw. rotary converters and transformers ; 
and (b) extra high tension switchgear. Particulars, £1 1s., from 
Mr. H. Wilkinson, Electricity Works, Lomax Street, November 7. 


SHEFFIELD.—The Corporation invite tenders for the supply 
of the following plant for their clectricity department: (a) 
5,590 kw. steam turbine complete ; (b) condensing plant, pumps, 
pipework, ete. ; and (c) alternators and exciter. Particulars 
£2 2s., from Mr. S. E. Fedden, general manager and engineer. 
November 13. 


STRETFORD.—The Urban District Council invite tenders for 
the supply of electric mains and accessories. Particulars (£2 2s.) 
from the Clerk, Mr. G. H. Abrahams, and from Mr. R. Rowland, 
A.M.I. E. E., Resident Engineer. November 13. 


OVERSEAS. 


Bosx14.— The British Consul at Sarajevo (Mr. F. G. Freeman) 
reports that tenders will be received, up to December 15, at the 
Stadtmagistrat, Banjeluka, Bosnia, for the erection of hydro- 
electric plant for the supply of power and light to the town of 
Banjaluka ; alternative tenders are asked for a plant with a 
capacity of 1,500 h.p., capable of being increased to 2,500 h.p., 
and a plant with a capacity of 2,000 h.p., capable of being - 
increased to 5,000 h.p. Copies of the specifications, etc., mav be 
obtained from the Stadtmagistrat, Banjaluka. : 


CHRISTIANIA.—Tenders are invited by the Norwegian Armv 
Authorities for the construction and supply of new field tele- . 
phones for the Norwegian infantry. It is proposed to procure . 
about 100 sets of these telephones. Tenderers must furnish to 
the Military Authorities at Christiania, before the end of 
January, 1912, two sets of apparatus with description and other 
details. Local representation by a resident agent is required. 
Tenders are also invited for the supply to the Norwegian State 
Telegraph Department of 200,000 insulators (No. 2). Tenders 
marked “ Anbud paa isolatorer Nr. 2," will be received at the 
* 'Telegrafdirektórens kontor,” Christiania, up to noon on 
November ll. Local representation by a resident agent is re- 
quired. In all Norwegian Government contracts a preference | 
(apart from Customs duties) is given to Norwegian manufac- 
turers. The foreign article must pav duty, and its dut y- paid 
cost forms the basis of comparison with the Norwegian article. 


HonBanT.—The Imperial Trade. Correspondent at Hobart 
(Mr. A. H. Ashbolt) reports that tenders will be received at the 
office of the Deputy Postmaster-General, Hobart, up to December 
11, for the supply of 4 nauts of indiarubber-insulated, submarine 
telegraph cable (Schedule No. 33). A deposit of 5°, on the first 
£1,000, and of 21", on the amount above that sum, is required 
with each tender, Local representation is necessary. For copies 
of the specifications and forms of tender, application should be 


| made to the High Commissioner in London for the Common- 


wealth of Australia, 72, Victoria-street, S.W. 


LETHBRIDGE (Canada).—Tenders are invited by the Leth- 
bridge Municipality for the supply and erection at that place 
of power station equipment, including boilers, economiser, 
steam turbo-generator, condenser, and sub-station equipment. 
Tenders, accompanied with a deposit of 10°, of the value of the 
offer, will be received bv Mr. G. W. Robinson, Secretary- 
Treasurer, Lethbridge, Albert, up to November 24. 


MELBOURNE.-- Tet.ders will be received at the office of the 
Deputy Postma-ter-General, Melbourne, up to December 12, for 
the supply of the following material: 1,500 ebonite earpieces 


we 
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(Schedule No. 587) ; 5,000 telephone cords (Schedule No. 590) ; 
14 tons of copper wire and 14 tons of bronze wire (Schedule No. 
598); 22 cells and 572 charges (Schedule No. 611); telephone 
material (Schedule No. 616). A deposit of 5 per cent. on the 
first £1,000, and of 23°, on the amount above that sum, is re- 
quired with each tender. Local representation is necessary. For 
copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 1:0 
preliminary deposits may be paid. Copies of the specifications 
may be seen by British makers at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, E.C. 


MONTEVIDEO.— Tenders are invited by the Port Authorities 
for the supply of 13 electric cranes, together with 600 metres of 
steel rails. Tenders, accompanied by a deposit of 1,000 pesos 
(&hout £212), will be received at the '' Secretaria del Consejo de 
Administracion del Puerto de Montevideo," Montevideo, up to 
February 6. Proofs of technical ability are required from 
tenderers. <A copy of the specification (in Spanish) may be seen 
by British manufacturers at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, London, E.C. 


Tenders Accepted. 


AccRINGTON.—Electrical supplies for the Globe Works: 
Switchgear: Messrs. Ferranti, Ltd., £143; 300 k.v.a. three- 
phase transformer: The British Westinghouse Electrical & 
Manufacturing Company, Ltd., £180. 


Bristor..—Cable supplies for Docks Committees Cold Storage 
Warehouse: Messrs. Johnson & Phillips, Ltd. 


SovTHWARK.—220 yards. 2 cable for the Borough Council: 
The Western Electric Company, £85. 


Electrical Company Notes. 


MARCONIS WIRELESS. 


Mr. Godfrey Isaacs, presiding at an extraordinary general 
meeting of Marconi’s Wireless Telegraph Company, Ltd., in 
the absence abroad of Mr. Marconi, said the meeting was called 
for the purpose of considering and, if thought fit, passing a reso- 
lution to increase the company's capital by 250,000 Ordinary 
shares of £1 each, ranking pari passu with the Ordinary shares. 
"'[t is owing," he said, “to the considerable development of 
wireless telegraphy throughout the world, and the immense 
business which this company is, and will be, called upon to 
conduct that your directors are determined that they shall not 
be handicapped by insufficient capital in turning to the fullest 
account the fresh opportunities offering in this great scientific 
industry. Of this, perhaps, no better illustration can be cited 
than that of Russia. In that country, and in the East generally, 
there is a big field for development, and, in order to be thoroughly 
equipped to cope with the work in that vast territory, we have 
secured the controlling interest in the Russian Company of 
Wireless Telegraphy and Telephony. This is à company which 
has been in existence for some two or three years, and is carrying 
out large contracts for the Russian Government, and are nego- 
tiating for further contracts of considerable magnitude with the 
Russian War Office, with the Marine, and with the Post Office. 
Captain Adrian Simpson, a member of our staff, in whose ability 
and integrity we have implicit confidence, has been appointed 
managing director of the Russian company, and Mr. Marconi 
and I are joining the board. Under Captain Simpson’s direction, 
we are confident that a handsome revenue will accrue to us from 
this new field of action. In other parts of the world we are 
conducting negotiations which should mature in the early 
future, and will require considerable financial resources. "The 
general development of commerce throughout the world is 
producing, as a natural corollary, a considerable increase in 
telegraphic communications. In this direction, also, there is a 
field of great magnitude, of which this company will secure its 
share. We are on the eve of world-wide recognition of the 
utility of Mr. Marconi's great invention, which is rapidly building 
for us a business of vast proportions of a sound industrial nature. 
We are in active negotiation with our Government in connection 
with the great scheme of Imperial wireless stations, and we hope 
that the near future will enable us to announce to you that the 
construction of these stations is about to be commenced. It 
will also interest you to know that we have just received a cable 
from Chile informing us that our offer for the construction of a 
number of stations for the Chilian Government has been accepted. 
It will no doubt be a matter of satisfaction to all our shareholders, 
as it has been to Mr. Marconi and to the other members of the 
board, that we have been able to arrive at a settlement of all 
our differences with the Lodge-Muirhead Syndicate, and that 
we shall henceforth have the advantage of Sir Oliver Lodge 
being associated with our company as a scientific adviser. By 
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this arrangement we have broken the back of the litigation 
through which it was necessary for us to pass; there remains 
little more to be done in this direction in this country." 

The chairman then moved “ That the capital of the company 
be increased by the creation of 250,000 new Ordinary shares of 
£] each, to be issued on such terms and conditions as the directors 
think fit, such shares to rank pari passu in all respects with the 
existing 500,000 Ordinary shares of £1 each." Major Flood Page 
seconded the resolution, and it was carried unanimously. 


BRITISH ELECTRIC TRACTION. 

Following upon the recent extraordinary general meeting of 
the shareholders of the British Electric Traction Company, Ltd., 
convened to consider the scheme for the sub-division and 
re-arrangement of the capital of the company the directors 
invited the following representative shareholders to confer 
with them in regard to the scheme :—Representing dissentient 
Ordinary shareholders: Mr. H. N. Duke, Mr. William Parker, 
Mr. Alfred Shepherd ; representing dissentient Preference share- 
holders: Mr. A. H. Chalmers, Mr. Leopold Salomons, Mr. E. R. 
Soames ; representing both Ordinary and Preference share- 
holders: Mr. J. B. Braithwaite. As a result of conferences 
which have taken place, the Board, with the unanimous approval 
of the above-named representatives, recommend an amended 
scheme for adoption by the shareholders, which avoids the chief 
cause of dissension inasmuch as it leaves the present rights of 
the shareholders as to equality of capital unaltered. 

The amended scheme, which is to be considered at the 
adjourned mecting to-day, is as follows :— 

l. Each £10 6°, Cumulative Preference share of the company 
to be converted into— 

(a) £2 10s. Cumulative Preference stock, fully paid, entitled 
to a Cumulative Preferential dividend at the rate of 
6°% per annum as from April 1, 1911, but without 
any priority in capital. 

(b) £5 non-Cumulative Preference stock, fully paid, entitled 

* to a non-Cumulative Preferential dividend at the rare 
of 7% per annum out of the profits of each year available 
for Dividend and remaining after payment of the 
dividend upon the Cumulative Preference stock of the 
company, but without any priority in capital. 

(c) £2 10s. Preferred Ordinary (non-Cumulative) Stock, 
fully paid, entitled to & non-Cumulative Preferential 
dividend at the rate of 6% per annum, payable, subject 
to the rights of the holders of the Income Certificates 
as hereinafter provided, out of the profits of each year 
available for dividend, and remaining after payment 
of the dividends upon the Cumulative and non-Cumu- 
lative Preference Stocks of the company and ranking 
pari passu with the Preferred Ordinary stock hereinafter 
referred to, but without any priority in capital. 

(d) In addition to non-interest-bearing Income Certificates 
redeemable as hereinafter provided to the amount 
of £266,371 1s. being the arrears of dividend' upon the 
161,437 issued and fully-paid £10 Preference shares 
of the company to July 31, 1911, to be issued by the 
company to the registered holders of such Preference 
shares on November 3, 1911, in proportion to the 
number of Preference shares held by them respectively. 

2. Each £10 Ordinary share of the company to be converted 
into— 

(a) £5 Preferred Ordinary (non-Cumulative) stock fully 
paid entitled to a non-Cumulative Preferential dividend 
at the rate of 69, per annum, payable subject to the 
rights of the holders of the Income Certificates as 
hereinafter provided out of the profits of each year 
available for dividend and remaining after payment 
of the dividends on the Cumulative and non-Cumulative 
Preference stocks of the company, and ranking pari 
passu with the Preferred Ordinary stock above referred 
to, but without any priority in capital. 

(b) £5 Deferred Ordinary stock fully paid entitled to all 
the profits of the company in each year available for 
dividend and remaining after payment of the dividends 
upon the Cumulative Preference, non-Cumulative 
Preference and Preferred Ordinary stocks of the 
company and the amount payable for that year vpon 
the above-mentioned Income Certificates. 

3. The above-mentioned I: come Certific-tes tc be redeemed 
out of the profits of the company available for dividend and 
remaining in each year after payment of the dividends upon tha 
Cumulative Preference and non-Cumilative Preference stocks 
of the company to the extent of an emonut equal to that paid 
by way of dividend for that year upon the Preferred Ordinary 
stock of the company for the time being issued and paid up, and 
pari passu therewith. The amount so available for the redemption 
of the Income? Certificates to be applied by purchase of such 
Incom: Certificates in the market or by tender in either case 
under par or by drawings at par. 

4. All the above stocks to rank for dividend as from April 1, 
1911. 

5. The voting rights of all stockholders to be one vote for each 
£l of stock held in the company. 
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The nominal capital of the company which is now £4,000,000 
divided into £2,000,000 in £10 Preference shares and £2,000,000 
in £10 Ordinary shares will, if the above scheme is carried out, 
be divided into £500,000 Cumulative Preference stock, £1,000,000 
non-Cumulative Preference stock, £1,500,000 Preferred Ordinary 
stock, £1,000,000 Deferred Ordinary stock, but no stock will be 
issued except as herein provided without the approval in General 
Meeting of the holders of the various classes of stock affected. 


Diary. 
SATURDAY, NOVEMBER 4. 

JUNIOR INSTITUTION OF ENGINEERS.—Reception by the 
President, Sir J. J. Thomson, F.R.S., and Lady Thomson, 
at the Caxton Hall, Westminster, 7 p.m. 

Monpay, NOVEMBER 6. 

Roya. INsTITUTION.—Albemarle-street, W. General 
meeting, 5 p.m. 

SOCIETY OF ENGINEERS (INCORPORATED).—At the In- 
stitution of Electrical Engineers, Victoria Embankment, 
W.C. Paper: “ Two-cycle Engines," by Mr. Robert W. A. 
Brewer, A.M.Inst.C.E., A.M.I.Mech.E., M.I.E.E. (Fellow), 
7.90 p.m. 

LEEDS UNIVERSITY ENGINEERING  SocrETY.— Paper : 
' The Use of an Iron Foundry Laboratory," by Mr. G. 
Harlstone. 

TUESDAY, NOVEMBER 7. 

RóNTGEN Society.—Institution of Electrical Engineers, 
Victoria Embankment. Address by the President, Mr. A. A. 
Campbell Swinton, M.I.C.E., M.I.E.E., 8.15 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—Paper : “ The Mechanical Design of Direct 
Current Turbo-Generators," by Mr. R. Roberts, Associate 
Member, 7.30 p.m. 

PoLyTECHNIC, Regent-street.—Lecture on Illuminating 
Engineering. “ Electric Lighting," Prof. J. T. Morris, 
M.I.E.E., 7.30 p.m. 

WEDNESDAY, NOVEMBER 8. 

THE Farapay Society.—Institution of Electrical Engi- 
neers, Victoria Embankment. Paper by Dr. Edward G. 
Acheson, of Niagara Falls, 8 p.m. 
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ELECTRICAL STANDARDIZING, TESTING AND TRAINING 
InsTITUTION.—Demonstrations on “ Electric Welding and 
Allied Processes " (Senior Students), by Mr. R. J. Wallis 
Jones, at Faraday House. 

THURSDAY, NOVEMBER 9. 

THE-INSTITUTION OF ELECTRICAL ENGINEERS.—Opening 
meeting, 8 p.m. Presentation of premiums awarded for 
papers read or published during the Session 1910-1911. 

aper by Mr. W. T. Taylor, Member, entitled, ‘‘ Modern 
High Voltage Power Transformers in Practice, with Special 
Reference to a * T' Three Unit System," will be read, in 
the author's absence in Brazil, by Mr. J. F. C. Snell, Vice- 


- President. 


British ELECTRICAL. AND ALLIED MANUFACTURERS’ 
AssOCIATION.—Meeting of Council, 36, Kingsway, W.C., 
2.30 p.m. 

Fripay, NOVEMBER 10. 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham 
Local Section).—Fifth Annual Dinner, Grand Hotel, Bir- 
mingham. President, Mr. M. J. Railing; 7 p.m. 

PuysicaL Society oF Lonpon.—Finsbury Technical 
College. 1. “ Reflecting Polariscopesfor the Study 
of Optical Stress in Materials,” by Prof. Silvanus 
Thompson and Prof. E. G. Coker. 2. “The Effects 
of Holes and Semi-Circular Notches in the Distribution of 


. Stress in Tension Members." (Demonstrated by polarised 


light.) By Prof. E. G. Coker. 3. (a) “ A Surface-tension 
Phenomenon " ; (b) “ Temperature Rise in Drops as they 
Part " ; (c) ** Temperatures of Equidensity of Liquids " by 


' Mr. C. R. Darling. 4. (a) “ Exhibition of a Large Har- 


monograph " ; (b) ‘‘ Physiological Effect of an Alternating 
Magnetic Field”; (c) “ Demonstrations of Acoustical 
Experiments, New and Old,” by Prof. S. P. Thompson, 
5 p.m. 


THURSDAY, NOVEMBER 16. 
Ruesy ENGINEERING SociETY.—Lecture: ‘ Gyrostats,” 
Mr. R. C. Clinker (member). 
FRIDAY, NOVEMBER 17. 
INSTITUTION OF ELECTRICAL ENGINEERS (Scottish Local 
Section).—Paper: “ Electric Clocks," by Prof. Magnus 
Maclean, D.Sc. 8 p.m. 


That Worried Look 


is caused by the Printing account he is inspecting, 
and the fact that despite its size he has had no 
benefit from it. Frankly, he could not look other- 
wise, because he has not had his work done by 
us. Our customers pay their bilis cheerfully, for 
they get satisfactory results and increased trade 
from the use of our work. 


worried look, try us as a cure. 


PRINTERS OF THE ELECTRICAL ENGINEER. 


Remember—‘‘ Smiths’ £ = 
Printing Produces Purchasers,” so don't wear a © 


Situs’ PRINTING Co. (2725.2), LTD., 


Head Office and Works: 


28-32, HUTTON STREET, 
WHITEFRIARS, E.C. 


Telephones: 1030 Holborn. 13055 Central, 
Telegrams: “ Printable, London.” 


Country: 


FLEET WORKS, 
ST. ALBANS. 


Telephone: 31 St. Albans. 
Telegrams: “Printable, StAlbans." 
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The N.P.U. Circuit Breaker. 


Messrs. Nalder Bros. & Thompson Ltd., of 34, Queen- 
street, E.C., have just placed upon the market a Circuit 
Breaker which has attracted a good deal of attention at 
their Stand at Olympia. 

It is extremely neat and compact in design and being 
at the same time of particularly robust construction, it is 
fitted with magnetic blow out and loose handle, although 
carbon breaks can be supplied if preferred. 

The breaker can be supplied in various forms either as 
an overload with or without time limit, reverse current, or 
overload and reverse current combined. 
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The tripping mechanism has received particular attention 
in design and is entirely novel : it possesses the advantages 
of being extremely light to trip so that there is no element 
of uncertainty. The effort required to release the breaker 
is extremely small, at the same time there is not the smallest 
possibility of its opening accidently. 

Being of the loose handle type it cannot be replaced 
while the overload is still on, and it can be tripped by hand. 
Therefore it combines the properties of a circuit breaker 
with the advantages of a switch. 

In appearance it is neat and compact and consistent 
with its excellent qualities its prices are very low. 


Prices of Metal Filament Lamps. 


The Brimsdown Lamp Works, Ltd., as will be seen from 
an announcement elsewhere, have made important reduc- 
tions in the price of their well-known “ Brimsdown " metal 
filamentlamps. Their low-voltage lamps (100 to 135), from 
16 to 50 c.p., are now listed at 2s. 3d., and high-voltage 
(200 to 260), 25 to 50 c.p., at 2s. 9d. High candle-power 
lamps now range from 8s. 200 c.p. to 27s. 1,000 c.p. All 
these prices are subject to the usual trade ternis. 

The Electric and Ordnance Accessories Companv, Ltd. 
(Messrs. Vickers, Ltd.), also announce similar reductions 
in the price of their “ V. S. M. " metal filament lamps. 
Their low-voltage lamps are now £s. 3d. for 16 to 50 c.p., 
and high-voltage 2s. 9d. to 4s. 


Elektroduct. 


We have received from Messrs. Simplex Conduits, Ltd., 
(tarrison-lane, Birmingham, their Supplementary Leaflet 
T.I., giving revised prices for Simplex conduits, light gauge 
and heavy gauge, which came into force on November 1. 
The prices for the new tvpe of conduit introduced. viz., 
“ Elektroduct," are a considerable reduction on the prices 
at which a tube with a metallically closed seam has hitherto 
teen sold. *' Elektroduct " conduit is a specially brazed 
tube with a sinooth interior which can be manufactured to 
inuch more accurate dimensions than is possible with the 
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In this Section of " The Electrical Engineer" we give Publicity to New Inventions and Specialities. 
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welded tube. “ Elektroduct " conduit is supplied light 
gauge for socket or grip form of junction or for use with 
screwed fittings. Other types of conduit supplied are 
Ordinary for socket junctions and Wireduct and Cableduct 
for screwed junctions. 


Switehgear & Cowans, Ltd. 


We are asked to announce that the business of Cowans, 
Ltd., of Springfield-lane, Salford, will in future be carried 
on in conjunction with that of the Switchgear Company, 
Ltd., for which purpose a new company under the name of 
“ Switchgear & Cowans (1911), Ltd. " has been registered 
and financed. The husiness will be carried on at the Spring- 
field-lane Works, which are well equipped with modern 
high-class machinery, capable of dealing with large orders 
expeditiously, now that ample working capital 1s available 
to keep proper supplies of standard stock to meet customers’ 
requirements. The high standard which has heretofore 
characterised the work turned out will be fully maintained 
in the future, and extra high tension equipments will be 
one of the specialities of the company. The new combina- 
tion will be under the personal control of Mr. J. G. Statter, 
as managing director, who heretofore controlled the business 
of the Switchgear Company, Ltd. 


* Westinghouse Metal Filament Lamps.’’ 


The Westinghouse Electrical & Manufacturing Company, 
Ltd., have received the following letter: “ I recently sent 
you for your inspection a Westinghouse Metal-Filament 
Lamp, 25 volt, 16 c.p., which I have had in use for nearly 
three years. This lamp was installed near a gas oven, and 
the fumes from the latter have eaten through the brass 
cap; notwithstanding this, the filament is still intact, and 
you will notice that the glass bulb is quite clear, not having 
blackened at all. As I consider this experience is quite 
unique and testifies to the high quality of your lamps, I 
thought it would interest you to have vour attention drawn 
to the matter. I need hardlv say, I shall have much pleasure 
in placing further orders with you for your lamps." 


THE ANGLO-BELGIAN TELEPHONE CABLE, 


The Anglo-Belgian Telephone Cable recently laid between 
St. Margaret's Bay and La Panne, and now taken over by 
the British Post Office from the contractors (Messrs Siemens 
Brothers) is the second cable of its kind successfully 
installed, the first having been laid between Abbotts Cliff 
and Cape Grisnez in Mav, 1910. | 

While the ** time " test to which the Anglo-French cable 
has been put has proved the durability of loaded submarine 
cables, the completion of the new Anglo-Belgian cable may 
be taken to indicate that these cables are now well past the 
experimental stage. It is interesting to note that, shortly 
after the installation of the Anglo- Belgian cable, the develop- 
ment of a jointer's fault in the insulation at one of the 
loading points necessitated the removal of a “ bulge” 
(containing a set of ` loading coils "). The defective set of 
coils, however, was succegsfully replaced within twelve 
hours, and this accomplishment, it is considered, illustrates 
the practicability of the loading system when applied to 
submarine cables. 

That the laying of other and longer cables will in the 
near future be undertaken is now certain, for, although the 


| Introduction of the loading principle in short cables is a 
| distinct advantage, the advantage would be very much more 


marked if the loaded cable formed a large part of the total 
length of the speaking circuit, and it would reach a inaximum 
if the cable were the main link in the chain. The distance 
through which good speech could then be carried on 
would be from two to three times the distance possible wi h 
unloaded circuits. : 

Although it is not safe to prophesy concerning the 
ultimate limit of telephonic speech through submarine 
cables, it is clear that a great advance has been made. 
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Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Decarbonising Metallis Filaments. 


4637.—1910. WESTINGHOUSE METALLFADEN, Gluhlampenfabrik, 
G.m.b.H., Vienna. The filaments are placed in a hermeti- 
cally sealed vessel which is then heated to from 1,200 to 
1,300 deg. C. until the carbon is eliminated. 


Variable Speed Alternating Current Induetion Colls. 


25683.—1910. British THoMsoN-HovsToN Company, Ltd., 
Cannon-street, E.C. The primary member is so wound that 
it produces a variable number of poles in the ratio of two 
to one and the secondary member has a star connected 
six-phase winding so that it operates inductively as a single 
winding for the poles of the primary member or as two 
windings of half the number of phases for the other pole 
m?mber. 


Electrie Switches. 


5726.—1910. M. D. Scorr, 40, Gloucester-place, Portman- 
square, W. The moving contacts are carried by a pair of 
am: which turn about a spindle normal to the line of 
stationary contacts, whilst the arms make acute angles 
with this line and with the spindle. The arms are connected 
bv a spring which tends to turn them and so bring the 
moving contacts together, which movement is resisted by 
the stationary contacts. 


Holding or Detaching Electric Wires on or from Insulators. 


29114.—-1910. A. WiskMAN, LTD., 89, CGlover-street, Birming- 
ham. This device for securing electric wires to insulators 
is provided with a lever which moves back against the 
pressure of the wire as it is laterally inserted in the support 
and then automatically moves forward to prevent removal 
of the wire until it is independently moved to permit 
remove]. 


Selective Signalling. 


20206.—1910. J. T. IRwtN, Central Technical College, S. Ken- 
rington. Two instruments, each polarised by an alternating 
current of very approximately the same frequency as the 
received current and with the phase displacement of the 
polarising currents, are so combined that when one instru- 
ment is unable to indicate the reception of the electric 
waves the second is able to receive. 


Insulating Compounds. 


176.-—1911. GENERAT, ELECTRIC Company, LTD., Schenectady, 
U.S.A. This new compound consists of a mixture of 70 
parts short white asbestos, 10 parts powdered talc, 4 parts 
powdered sulphur, and 30 to 32 parts cement. The cement 
is prepared by mixing reclaimed rubber and drying oil to 
a paste and subjecting it to such a temperature as will 
produce an exothermic reaction between the two sub- 
stances and then discontinuing the heating. 


Rotary Field Induction Generators. 


223.—1911. SIEMENS SCHUCKERTWERKE, G.m.b.H.. Berlin. 
Arrangements are made by which the voltage for the 
excitation of the main field is directly applied to the stator 
load winding which voltage is obtained either from an 
external source or from the rotor circuit. The relation 
between the rotor and stator voltages or between the 
stator voltage and the total voltage can be regulated 
either in respect to magnitude or phase or both magnitude 
and phase. 


Automatic Regulators for Electric Circuits. 


5490.—1911. UNITED STATES Licut & HEATING Company, 30, 
Church-street, New York, U.S.A. This automatic regulator 
is s0 organised that when a predetermined limit of con- 
ditions for the circuit tends to be exceeded, a vibrating 
short circuiting device becomes operative to render effective 
& winding controlling a variable pressure rheostat arranged 
in the circuit. When this takes place the rheostat controlling 
winding is short circuited at high frequency by the device 
without short circuiting the main circuit. 


Apparatus for Measuring the Relation of Two Electric Currents 


5961.—1911. J. CARPENTIER, 20 rue Delambre. Paris. Tais is 
an improvement in apparatus for measuring the relation 
between two electric currents and comprising a magnet 
and an a"miture intermediate of the poles to produce a 
variable magnetic field. The improved movable system 
comprises in combination with an indicating device a 
spindle rotatably mounted within the field, a pair of op- 
positely disposed co-planar coils insulated from one another 
and carried by the spindle, and also provided with means 
for leading the currents into the coils so as to produce in 
the coils opposing couples to shift the movable system into 
a position of stable equilibrium. 


Periodicity Transformers. 


600.—1911. A. G. Brown, Boverr & Company, Baden. This 
transformer comprises two mechanically coupled com- 
mutatorsess dynamo electric machines with an alternating 
current commutator machine provided for regulation 
purposes. Means are provided for enabling any desired 
amount of energy to be transformed from one periodicity 
to another even with variations on the main periodicity. 


Electric Motors. 


1543.—1911. J. C. CrawsHaw AND Tite PHa@NIX DYNAMO 
MANUFACTURING Co., LTD., Thornbury Works, Bradford. 
This is an improvement in motors for use in mines. A ring 
is mounted on the motor casing and closely surrounds the 
shaft at all points where the shaft passes through the 
casing in order to allow gases to pass from the interior of 
the casing to the outside and to cool the gases sufficiently 
to prevent ignition of any external gas. 


Transmission of Electrical Impulses. 


13917.—1910. H. KNUDSEN, 12, Cyril-mansions, Battersea Park, 
N.W. The synchronously moving parts of the apparatus are 
intermittently driven in order that they may be brought to 
rest successively at each position where contacts are or 
might be made to close electrical circuits bringing about the 
transmission of an electrical impulse whether or not the 
circuits are to be closed. 


Electric Switch. 


14471.—1910. R. F. VENNER & R. C. GRIESBACH, 6, Old Queen- 
street, Westminster. This switch comes into operation when 
currents have reached their predetermined value. Two 
independent gravity levers are provided, one of which 
carries an armature and acts by impact on the secord lever. 
The armature and core of the operating magnet are lami- 
nated in order to eliminate the effect of hysteresis. 


Alternating Block Current Signal System. 


18868.-—1910. Brrrısu THomson-Hovston Company, LTD., 
Cannon-street, E.C. Tne signals are employed to indicate 
danger, caution, and clear. A pair of track relays for each 
block controls the caution and clear indications. The relay 
windings are supplied with alternating current indepen- 
dently of the track circuits. The current supplied to the 
windings differ in phase in the two relays of each pair. 
Means controlled by a train in one block are fitted for con- 
trolling the phase of the track current supplied to the block 
in the rear for the purpose of actuating either or both of the 
pairs of relays for the block in the rear. . 


Discharging Electric Accumulators in Secondary Batteries. 


20906.—1910. A. M. TAYLOR, Avondale, Ashfield-road, King's 
Heath, Birmingham. This is an improved means for further 
reducing the output of reversible boosters used with accu- 
mulators and for reducing the current capacity of the 
accumulators themselves for a given effective output on the 
busbars at the time of the maximum demand. Arrangements 
are made whereby the E.M.F. of the battery is caused to be 
substantially equal during the period of its heaviest dis- 
charge and at the central part of that period to that of the 
busbars, and by arranging for the boosters to give an inverse 
boost during the early portions of the discharge and a 
positive or direct boost during the later portion of the 
discharge. 


Electromagnetic Devices for Controlling Electric Switches. 


20882.—1910. British Tuomson-Hovston Company, Cannon- 
street, E.C. Tnis is an electromagnetic device for controlling 
electric switches of the kind which are fitted with a solenoid 
and a plunger provided with an adjuster for regulating the 
current and the time of operation and having an inverse 
time characteristic. An independent current adjustment is 
obtained by altering the positions of the plunger and 
solenoid. Constancy of the time setting parts is ensured by 
proportioning the magnetic parts so that the mean excess 
force over a given stroke is the same at whatever point the 
plunger starts from within required limits. 


Wireless Telegraphy. . 


21311.—1910. J. Sacek, 530, Krokgasse, Vrsovice, nr. Prague. 
In order to secure secrecy in messages received and trans- 
mitted the transmitter and receiver each comprise a closed 
circuit in which the oscillations take place. "These closed 
circuits have a portioa divided into a number of shunts, 
into each of which is interposed a condenser of different 
capacity and a segment of a circular commutator. A brush 
carried by a radial arm slides over each segment in con- 
ductive connection with the corresponding closed circuit. 
Both arms are driven by synchronous clockwork. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per Increase or Miles of 
week. decrease. track open 
Line. -— Ez 
{Ending} 1911-12.) 1910-11.| Week. | Current | 1911. | 1910. 
year. 
1.40 T fiss ‘ 7% 
Corporation...» «Oct. ,407 1,271 13 1918 | 2 273 
ier Corporation i20:0555 15; AU 550 572 22 — 8 8 
Birkenhead Corporation... ....- Oct. 1,078 999 79 1,327 | 24-089| 24-089 
ration.......(Oct. 9,284 6,964 |+ 2,320 43,892) $6-792| 58-52 
PIER SQUN: ree, [AUg. 1,304 | 1,002 302 |4 2,392 | 1462 | — 
kpool Co ration...... — ges — — cee "ERN TEN 
Blackpool-Fleetsood Trame....|Oct. 291 355 64 .-1928| — | — 
tion.....- ween (Oct, 2,416 2,310 106 |-]- 5.073 42 42 
Bolton Soeh Corporation. . eo œ Oct. 1,524 1,477 47 916 80 21°95 
ration.......---|AUg. 5 578 6,706 133 8,201 } 100 | 64°81 
Branton Corporation. seres... |OCt. 890 876 14 (4. 2,024 | 9°5 — 
Company..... Oct. 6,034 5,507 527 — 67 57 
Db lay Corpora CoA: ee eres Oct. 1,349 1,240 109 — 22 22 
tion....-.-- ....[Oct 29- 280 260 20 595 | 10 E] 
Cardi Comeraton pisce esses |OCt. 2,271 2,184 86 |4 5,676 | 17°35 | 17°35 
Com any.... DERE — -— — — — — 
cu Londou. iiway . n .../Sept. 4,163 | 5,352 |— 1,189 |— 9,364 | 6-82 | 6:32 
City and South London Railway Oct. 9,325 | 3,182 |4 143 53 | 7-26 | 7-26 
; L. Company.... Oct. 482 482 = 657 9°89 9-89 
COT OR sraton iii. Aug. 1,795 | 1,723 73 |4- 3,425 2 1 = 
; tions... en md S = as —À . 98 
Det Corporation Be nr obs 222 207 16 |. 1,228 7 7 
Electric Ry... Oct. 117 127 10 — 48 7 , 
Dublin eg dan uaa diria : , ..[Oct. 5,393 | 6,210 j+ 142 |4- 10,830) 543 | 541 
July 1,238 1.210 28 |. 83 28 ais 
: Tramways......-.- " ; 
Dundee orporation: ecc coc] Oct. 1,043 1,061 18 41,713 15 16 
Glasgow Corporation. eeoveos eee Oct. 28 20,029 18,102 T 1,927 + 28, 426 196 1951 
Gloucester Corporation.......-.| ^ m — — 15 = 
Halifax Corporation @eevovveneeeeanner Sept. 2,186 1,954 232 + 5,375 37:171 87 
ration... .. ..|AUg- 2.208 | 1,965 800 |-+- 4,324 | 99 28} 
Ate ype eoeeeeeeeose Oct. 8,013 2,049 + 363 + 4,444 29 26 
Sept. 645 526 19 6 
ration PERENE) eeoeeee 10 10} 
a eeepc ration: e®eeeseaeees Oct. 167 171 4 I 80 4 4 
ldy Corporation......... = E = = "um 7 7$ 
Dan akir United Tramways. ..|0ct. 1,289 1,243 46 -]-1,889 | S9 89 
: SEM IZ 7,089 | 7.174 51 |+- 12,730. 108 | 108 
Leeds Corporation III Jeet” 2s) £402 | 2302 |+ 189 — ne ac 
Oct *21 11,597 | 11,146 [+ 451 l 14,504 
i | Corporation ......... : yor ' , 116 | 109 
Liverpool Overhead Ralway.... Uc 29 1,434 | 1,347 |+ 87 T 1,370 | 6-65 | 2-40 
Oct. 18) 43,083 | 42,328 |+ 1,355 69,621 9 
London County Councfl........ ' , 4- 69,6 1419 | 132 
Tendon Electric Railway ...... Un on, 847 | 68,978 -+- 1,208 — 21:25 | 21:26 
Lowestoft Corporation ......... s 176 169 6 it 26| 8) — 
Mar. 6 157 100 7 — : 
Maidstone Corporation...... TE 0 | m 
Manchester Corporation........ Oct. 28 16,149 | 15,007 642 -]-26,772, 183 | 183 
itan District Bailway.. Oct. 28 [11,648 | 11.134 514 |-2-8,125 | 94 | 24 
AGREE ER Railway....... A .|QOct. 29 16,808 | 16,970 71 — 5,382 944 | 944 
! 
Nelson Corporation............ Oct. 28 170 136 34 -- 1 197 2} ? 
Newcastle-op-Tyne Corporation. |Uct. 28 4,313 | 3,767 546 -4 9,866 | 603] 6 
Newport (Mon.) Corporation....|Oct. 21) | 661 648 13 863 n 144 
Oldham Corporation...........|AUg. 13 2,137 1,886 227 |+ 2,643 | 8 95 
Portsmouth Corporation .......|April 29 1,788 1,783 6 |— 1,240 | 15 28 
Reading Corporation...........|April i '570 556 13 "171 | 18 | 13 
Rochdale Corporation. eeeeaeveeee Sept. 9 1,539 1,296 243 4,823 97 20-98 
Rotherham Corporation........|Aug. 31! 655; 645 1) +1,412 | 12 | 939 
Balford Corporation............|9ept. 4 4,872 | 4,907 87 |-+ 6,056 | 78 743 
Scarborough Tramways Co. ....jApril 23, — — = = = =e 
8heffield Corporation .......... (Oct. 29 6,525 6,052 472 12,846, 40 40 
Southampton Corporation......jAug. 16 — 1,471 1,281 190 + 3,372 | 18 18 
Southend-on-Sea Corporation...|Aug. 2 980 | 1,253 |É— 273 1,489; — | — 
Stockport Corporation .........| — | = -= ia — 25 25 
Sunderland Corporation........ Aug, 6 1,504 1,653 41 -8.128 | 20 20 
Swindon Corporation ..........|OCt. A 168 153 15 |4- 550 nece me 
Torquay Tramways............1 707 | — => BF = 8:41 — 
Wallasey Corporation..........|Oct. 28 975 869 -]- 106 -f 5,106 | 12-68 | 12-46 
West Ham Corporation........./Mar. xs 2,445 | 2,250 j]- 196 — | 27:8 (27-8 
Wolverhampton Corporation. . ..; Aug- 23 986 917 -- . 69 |f- 1,418 | 25 — 


@ Train Miles, 


Accounts for past year. 
Cost 
per 
Receipts per car 
Total Passengers | Car miles | Pae , Car | Mile of! mile. 
Ending |receipts. carried. run, senger.| mile. | track 
£ 
May 81| 71,980 | 17,517,804 | 1,566,119 | -98 11:002 | 4940 | & 8 
Mar 81| 56,718 | 12,54€ 501 | 1,207,761 | 1:08911:18 | 2815 | 6°74 
Mar. 25| 58,367 | 10,810,965 | 1,041,021 | 1°27 |12:60 | 8,915 | 8 36 
Dec. 81| $5,210 2,939,144 692312 | — — "e E 
Mar. 81| 121,707 | 27,018,149 | 2,641,292 | 1-08 |11-05 | 2,897 | 6-58 
„ 31| 89,695 | 14,686,368 | 1,782,706 | 1-46 112-07 | 8,066 | 7-76 
» 31| 49,124 | 10,708,184 | 1,126,676 | 1:101|10-464 | 2,857 — 
Dec. 81| 308,615 | 47,454,560 | 5,914,718 | - — — — 
Mar. 81, 65,205 | 12,911,113 | 1,268,118 | 1°21 |12:41 | 6,067 | 7-89 
» 91| 15,368 8,131,172 432,011 | 1°07 | 775 | 1,416 | 641 
» 91,109,979 | 25,058,146 | 2,497,169 | — |1057 i= es 
Deo. 31| 350,150 | 41,898,873 | 1,456,780 | 2-01 |, &760/55,404 (30-276 
Dec. 31| 25,497 | 5,704,071 899,178 | 1.07 | 6-80 | 2,578 - 
Mar. 31| 85,806 19,476,576 2,269,500 | 1:057, 9-07 | 4,428 — 
» 31| 13,899 2,557,654 245,584 | 1:80 |18-68 | 1,922 | 9-40 
» 81| 11,593 9,697,672 816,754 | -98 | 878| — ce 
Dec 81| 7,472 449,077 146,081 | 49 |1227 |1,067 8:38 
May 15| 62,828 | 16,845,900 | 1,822,894 *87 | 11:30 — 7-28 
Mar. 31, 53,287 | 16,059,912 | 1,803,753 | -78 | 9-81 | $8,750 | 7-67 
May 81) 893,591 | 299.730,571 | 20,974,016 | -96 10-22 | 4,706 | 5-75 
Mar. $1, 92,609 | 17,067,856 | 1,909, 97 | 1:80 |11064 | 2456 — 
81| 96,185 001.669 | 2,058,663 | 1:22 |11:21 | 3,875 | 6-31 
» 91|128,722 80.964,24 $022,844 | 1: |1022| — | 6-04 
51, 25,828 46 634,446 | °87 | 9-58 | 2066 | 6-42 
» 31| 7214 | oensso | 198415 | 91 |79 |1803 | 7-04 
May 15, 14,993 459,066 | -711| 7-888 | 1,850 | 5:26 
Dec. 81| 68,689 15:755 $20 2,272,765 | — | — | — — 
Mar. 31,357,010 | 78,885,015 | 5,152,990 | 1°08 10-41 | 8,311 | 5-42 
Dec. 381| 582,276 12,235,408 | 1:106/11-42 | 5,020 | 7-955 
June 30| 79,004 | Piores | Ł106,386| — | — | — | — 
Mar. 81/1,891,035| 418 917,877 | 39,545,512 | 1°06 11-48 — | 642 
Sept. 30) 10,896] 9377 316 | 529958 | 1:07 | 7-9 |2179 | 6-82 
Mar. 1) 810,094 | 165,800,077 | 17,967,200 | 1°16 1119 | 4,667 | 7°17 
? 
Dec. 81, 718,089 | 102 849,458 — 148| — | — — 
» 
Mar. 31| 7,576 2,118,878 203,708 | == | 8-98 — — 
» 81| 206,130 | 45 335,207 4,437,639 | 1°09 |11:16 | 3,421 = 
9, 
81| 85,146 895,238 | -99 | 9-49 | 2,425 — 
n : 8, 452,562 ' } i : 
» 25, 97,842 19,125,202 1,893,777 | 1°15 12:399, 2,653 | 8817 
Mar. 31,102,978 2,291,767 | 1:10 |1016 — — 
, 23,053,717 : . ; í 
» 31| 82,506 7834575 909,439 96 | 8:28 | 4,183 | €98 
81! 63,000 1,402,532 | 1°81 |10-774 = 
o S1 33,318 o E 722393 | — |1106 | — — 
» ) 
5,48 . — 
Mar. 81) 244,065 | 45 771,611 | 195150] 1°26 1067 | $188 | Z 
Mar. 25| 316,739 7,018,383 | -900 | 9:978| 4,144 — 
"d 84,500,331 i . . — 7°30 
» 26) 52,047 10/121'887 1,157,451 | 1:25 | 11-38 
ar. 81| 52,0 — 1,335,011 | 136 | 9-342] 1,880 | €75 
Mar. 81; 52,004 9,155,172 ,935,911 | 1 9-342, 1,830 D 
58,889 1, 451,90 97 | 9 2,944 — 
oem us = 14,661,672 e. ? Ss dike pas ae, 
Deo. 31| 15,065 853,207 | 1°40 | r028 | — — 
Mar. 31, 49,835 2,880,420 | 1,059,629 | 1:19 |11:28 | 8,971 — 
9,990,653 
, 31| 20,169 435,774 | °915110°989 | 2,064 | ("221 
Mar. 31,127,066 | 5,206,980 | 2,007,805 | -80110:21 | 4618 | 7-22 
86,846,649 
» 81] 44,482 975,714 | —  |10:929 2190 | 6.509 
i 9,440,369 4. 
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— Pa New Readers. 


The price of the ELECTRICAL ENGINEER has now been 
reduced to 2d. weekly, and the subscription rates are as 
follows :— 


12 months. 6 months. 3 months. 
United Kingdom 10s. Od. 5s. Od. 2s. 6d. 
Canada 23 .. 12s. Od. 6s. Od. 3s. Od. 
Abroad Ps 15s. Od. 7s. 6d. 3s. 6d. 


for which sums, payable in advance, the paper is delivered 
post free. 

To every reader securing for us three new annual sub- 
scribers in the course of the next six months, we shall 
have pleasure in sending the ELECTRICAL ENGINEER post 
free for one year, and for a proportionate period if they 
secure one or two new subscribers. It is important to 
notice that the reduction in price carries with it NO 
DIMINUTION in the SIZE or QUALITY of the journal. 
On the contrary, both will be INCREASED with the 
increasing circulation which this new development is 
bringing about. 


NOTES. 


New that by the enforced adjournment of the extra- 

ordinary general meeting of the Institution of 
Electrical Engineers, a little breathing time has been 
secured, it may be hoped that the Council will take the 
opportunity of reconsidering some of those clauses in the 
proposed new Articles of Association which were so suddenly 
sprung upon the members a bare week before the date of 
the meeting at which they were called upon to consider 
and adopt them. It is, of course, no answer to the criti- 
cisms which were made at last week’s meeting to say that 
the proposals thus hurled at the heads of the corporate 
members of the Institution had long been the subject of 
discussion in committee. The numerous vital changes 
proposed in relation to the conditions of membership are 
matters which should have the fullest possible consideration, 
and it is agreed on all hands that the seven (and in some 
cases six) days given to town members, and five or four 
days to country members, was wholly inadequate. 


From the letters which have reached us on the subject 
it is very clear that as regards the matter of them, as well 
as the method of bringing them forward, the new proposals 
have stirred up a good deal of antagonism, especially among 
provincial members. It has been suggested that the new 
regulations were foreshadowed in the report of the Council 
six months ago, but as a matter of fact all that the report 
said was that the Council felt that the time had arrived 
to raise the subscriptions and entrance fees, that the 
Committee appointed to consider the alterations in the 
Articles of Association would “ shortly present their report 
to the Council," and that after January, 1913, candidates 
for election or transfer to the class of Associate Members 
would be required to pass an examination. But there was 
no hint as to the extent or nature of the proposed changes, 
and certainly no suggestion (and at that period probably 
no intention) that they were to be rushed through with 
such unnecessary haste. Quite apart from the question 
of the proposals themselves, the general view seems to be 
that there could in the circumstances be no adequate reason 
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for arousing discontent and unfavourable criticism by such 
unwonted hustling. Even changes of the most formal and 
innocuous character are liable to be regarded with a certain 
amount of hostility if they are put forward in such a manner 
as to provoke the suspicion—no doubt in this case quite 
unjustifiable—that it is intended to enforce them without 
open discussion. Fault is also found with the form in which 
the changes were put forward. To discover exactly what. 
was proposed, it became necessary to wade through some 
eighteen or twenty pages of printed matter; and unless 
his attention is expressly directed to certain clauses, the 
average business man has little leisure for literary exercises 
of this kind. 


As to the changes themselves, some of these are un- 
doubtedly open to grave question. While, on the one 
hand, the avowed object of the proposals is to raise the 
status of membership by making entrance within the 
portals of the Institution more difficult, on the other it 
is proposed to open wide the door to any person of eminence 
who has rendered important services to electrical engineer- 
ing in the fields of commerce, finance, law, or science, but 
who otherwise may have absolutely no association whatever 
with electrical engineering. Thus at the very threshold of 
the subject we arrive at a position which is absolutely 
illogical. On the one side the rules are to be so tightened 
up as to exclude from members rank all who are not 
absolutely and unquestionably entitled to it, and on the 
other side an innovation is proposed which would admit, 
let us say—well, perhaps it would be better to mention no 
names. Then with a singular misapprehension of the value 
of the term, it is proposed to create between Associates 
and Students a new grade to be called “‘ Licentiates." The 
Licentiate is to be a little higher than the Student, a little 
lower than the Associate, and a world removed from the 
Associate Member or the Member. Yet all the world over, 
the title ‘‘ Licentiate " is on an essentially higher plane 
than that comprehended by Associate or Associate Member, 
and infinitely more honorific—as, for instance, L.R.C.P. 
and L.R.C.S., the initials which distinguish respectively 
Licentiates of the Royal College of Physicians and Licen- 
tiates of the Royal College of Surgeons. By parity of 
reasoning, the Licentiate of the Institution of Electrical 
Engineers is a much more important person than an 
Associate Member or an Associate. 


Coming to the definition of the new class, and to the 
proposed new definition of the Associate, the disparity is 
still more marked. The latter fs to '* be a person of good 
education who is not an electrical engineer by profession, 
but who in the opinion of the Council is so connected with 
the applications of electricity that his admission as au 
Associate would in the opinion of the Council conduce to 
the interests of the Institution," while the Licentiate 
must be “a person of good education, who is either an 
electrical engineer by profession or is employed in an 
engineering or scientific capacity in the applications of 
electricity, and otherwise is one whose admission as a 
Licentiate would in the opinion of the Council conduce to 
the interests of the Institution." Thus of the three classes 
of non-corporate members of an institution devoted solely 
to the interests of electrical engineers, the top grade man 
need not be an electrical engineer at all, but the man in 
the grade below him is bound to be ! 


* 
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The next point to be considered, that of the proposed 
increase of the subscriptions, is that which has clearly 
come to be regarded as the most important of all in the 
view of a good many members of each class. Home Mem- 
bers, it is proposed, shall pay four guineas instead of three, 
Foreign Members three guineas instead of two, Associate 
Members and Associates three guineas instead of two, 
Licentiates two guineas, and students one guinea to a 
guinea-and-a-half, according to age. The new entrance 
fees are to be raised from three to five guineas in the case 
of Members and from two guineas to three guineas in the 
case of Associate Members and Associates, while one guinea 
is to be charged to the proposed new class of Licentiates. 
Now it is always a serious matter to increase rates of 
subscription to any organization and one which requires 
very careful consideration. Last May the Council announced 
that they felt that the time had arrived when “ the develop- 
ment of the Institution, as well as the maintenance of its 
prestige among the great engineering institutions of the 
world and the possibilities in the direction of increasing its 
usefulness to the profession " made it imperative that the 
members should contribute higher annual subscriptions and 
entrance fees. From the wording of this portion of the 
Council's report of May last, it would almost seem that 
the main influence underlying the proposal thus fore- 
shadowed is the fact that the existing entrance fees and 
subscriptions are lower than those of other professional 
institutions of equal standing. This circumstance, however, 
taken by itself, can scarcely be regarded as an adequate 
reason for the proposed increase. Nor does it happen to be 
strictly true, except so far as concerns the Royal Institu- 
tion and the Institution of CivilEngineers. The subscription 
in the case of the Institution of Mechanical Engineers is 
three guineas, the same as the members' subscription to the 
Institution of Electrical Engineers, and there are other 
societies of equal standing with the I.E.E. and greater 
age the subscription to which is less. 


It is tolerably clear that before this question of increased 
subscriptions is decided, its merits will have to be investi- 
gated from several points of view. It will have seriously 
to be considered, for instance, whether the financial position 
of the Institution is such as to make imperative this demand 
for increased income. If that is the basis of the demand, 
the question will of course take on a new aspect, but even 
then a hasty decision is to be deprecated. According to 
last year's balance sheet the sum carried to the general 
fund as excess of income over expenditure (leaving out of 
the calculation the outlay on the Institution building) was 
£3,053, or £230 less than the sum carried forward the year 
before. It is quite legitimately à matter for consideration 
whether these proposed increases will not have the effect 
of still further diminishing revenue instead of increasing it. 
There is also another aspect of the question which demands 
consideration. According to one of our correspondents, 
there are members who are already—since the receipt of 
the Councils amended Articles of Association—asking 
themselves how they benefit by membership of the In- 
stitution and whether it is worth while continuing it. In 
the twelve months from May, 1910, to May of the present 
year there was an increase of 161 in the number of Members 
and of 183 in the number of Associate Members, but the 
number of Associates fell off by 33 and the number of 
students by 82, while no Foreign Members were elected as 
against 104 in the previous year. Thus the total member- 
ship of all classes showed an increase of only 82. It is fairly 
obvious, in these circumstances, that the Council will be 
illadvised in adopting any line of policy calculated to 
decrease the popularity of the Institution as such. 


Finally we come to the new Article relating to professional 
conduct. This is almost identical with the Articleon the same 
subject which forms part of the constitution of the In- 
stitution of Civil Engineers, and the only comment,which 
it seems to call forth is that its inclusion comes so late in the 
day as to suggest that some grave departures from [profes- 


sional etiquette must have come to the knowledge of the 
Council. It provides that every member in every class, so far 
as he may be engaged in an advisory or consulting capacity, 
“ shall act in a strictly fiduciary manner in relation to his 
clients." He shall not accept “ any trade commission, 
discounts, allowances, or any indirect profit in connection 
with the work upon which he is engaged," nor shall he be 
& director, member, shareholder, or agent of any companv 
or firm with which he has occasion to do business on behalf 
of his clients without disclosing that fact to them. If he 
is so authcrised in writing by his clients, however, he may 
receive any “royalty, gratuity or commission " on any 
patented article or process used on work which he may 
be carrying out. It is further provided that he shall not 
under any circumstances “ improperly solicit professional 
work, either directly or by an agent," nor pay in any way 
any person who introduces clients to him, nor shall he 
be the medium of payments made on his clients’ behalf to 
any contractor or firm unless specially so requested by those 
clients. For any of these offences the penalty, on proof, 
is expulsion or such other punishment as the Council may 
think fit. The article as it stands is a very proper one, 
but what members are asking 18: What has brought it into 
being in the fortieth year of the Institution's career ? 

The adjourned Extraordinary General Meeting is to 
take place on Thursday next, at eight o'clock in the evening, 
when the Council hope to reach a final decision on the 
matter. In the meantime thev have taken the step which 
ought to have been adopted at the outset ; they have issued 
the proposed new Articles printed 1n parallel column form 
side by side with the existing clauses so that the scope of 
the alterations can be seen at a glance. 


PERSONAL. 


Mr. William C. Mountain, who is retiring from the firm 
of Messrs. Ernest Scott & Mountain, Ltd., of Newcastle- 
on-Tyne, has opened offices in Sun Buildings in that town, 
and proposes to devote his whole time to consulting work. 
He has been appointed Arbitrator by the Coal Trade to 
represent a number of the principal counties of England in 
connection with the use of electricity in mines, and has 
also been appointed consulting engineer to the Warwick- 
shire Coal Company, Charlaw & Sacriston Collieries, 
Houghton Main Colliery Company, Burradon & Coxlodge 
Coal Company, Ltd., Hamsterley Colliery Company, 
James Ross & Company, and several others. Mr. Moun- 
tain’s experience in electrical and mechanical engineering 
has extended over a period of thirty-six years, during 
which he has been practically engaged in the design, 
manufacture and introduction of electric plant for pump- 
ing, winding, haulage and coal-cutting for coal and metal- 
liferous mines, the equipment of rolling mills, iron and steel 
works, and central stations for power and light, and also 
in general engineering work. The scope of the business he 
is now undertaking comprises the introduction or extension 
of electrical or mechanical plant in collieries, ete. Pre- 
paration of specifications for suitable plant, examination 
of tenders, and supervision of work during construction 
and erection; the purchase of electrical and engineering 
plant to suit chents’ requirements; the consideration and 
settlement of agreements with supply’ companies for 
electrical energy to mines, iron and steel works, shipyards, 
and engineering works, ete.: periodical inspection and 
reports upon existing installations ; the valuations of plant, 
buildings, machinery, etc.; the settlement of claims for 
dainage to machinery from fire and other causes, and the 
arbitration or settlement of commercial disputes in con- 
nection with electrical and engineering matters. Mr. 
Mountain acted as electrical expert to the Mining Asso- 
clation of Great Britain in connection with the enquiry in 
1905 into the use of electricity in mines, and also on both 
Royal Commissions as a member of the Advisory Com- 
mittee to the Northumberland Coal Owners Association. 


Mr. E. Dormann, A.M.I.E.E., chief engineer of Aron 
Electricity Meter, Limited, is leaving his present. position 
next week in order to take up an important appointment, 
in Sweden. 


// 
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Famous Scientists of To-Day.-- II. 


555 


Being Some Contributions towards a Technical 


* Who's Who." 


Biographies by P. F. Mottelay. 
Photographs by J. Russell & Sons. 


(Continued from page 527.) 


Ferranti, Sebastian Ziani de, 


electrical engineer, born April 9, 1864, one of the 
most precocious and successful workers known in 
the electrical field. At the early age of 14, he 
sketched and had constructed a dynamo and other 
electrical apparatus ; and, before he was 18, was 
connected with some of the very leading firms of 
the country, mak- 
ing the first known 
tests on the Faure 
secendary battery, 
etc., and securing 
additional patents 
for important 
electrical devices. 
When 22, he was 
given the  pro- 
minent post of 
Engineer to the 
Grosvenor Gallery 
Company, from 
whose plant, it 
may betruly said, 
was sent the first commercial supply of electric 
lighting over a wide area. Mr. Ferranti has just 
been elected President of the Institution of Electrical 
Engineers for a second term. 


Hooker, Sir Joseph Dalton, 


naturalist, second son of the famous botanist Sir 
W. J. Hooker, was born June 30, 1817. From 1839 
to 1842, he acted as Surgeon on H.M.S. “ Erebus ” 
in the Antarctic Expedition directed by Sir James 
Ross; 1847-1877, as a naturalist, visited the 
Himalaya and 
Khasia Moun- 
tains, the Rocky 
Mountains, and 
travelled exten- 
sively throughout 
Palestine and 
Other Eastern 
countries ; 1855- 
1865. was Assis- 
tant Director.and, 
from 1865 to 1885, 


full Director of the 
Royal | Gardens, 
Kew.* During 


1869, made a C.B. ; from 1873 to 1877 President of the 
Roval Society ; 1877, K.C.S.I. ; from 1854 to 1892, 
received the Copley, Royal and Darwin Medals of 
the Royal Society ; 1897, G.C.S.I. also the Prussian 
Order Pour le Mérite ; 1907, Order of Merit. 


Lookyer, Sir!Joseph Norman, 
astronomer, born May 17, 1836. He discovered 
during 1868, simultaneously with Dr. P. J. C. 


; *.1868, President of the British Association at its Norwich Meeting. 


ganizations ; 1890, 


ee SSeS ———— — 


Janssen, the possibility of daylight observations of 
solar prominences bymeans of the electroscope. For 
this both scientists 
received special 
medals from the 
French Govern- 
ment. In 1869, he 
was made alF.R.S.; 
in I870, Secretary 
to the Duke of 
Devonshire's Com- 
mission on scienti- 
fic instruction and 
the advancement 
of science; 1870- 
1905, appointed 
leader of eight 
English Government !Eclipse Expeditions; in 
1874 received the Rumford Medal ; 1875, transferred 
to the Science and Art Department at South Kens- 
ington ; occupied the Chair of Astronomical Physics 
at the Royal College and was made Director of the 
Solar Physics Observatory ; 1888, Bakerian Lecturer ; 
1892-1893 Vice-President of Royal Societv ; 1897, 
created K.C.B.; 1903-1904 elected President of 
the British Association. 


Thompson, Silvanus Phillips, - 


physicist, born June 19, 1851. Very prominently 
identified with and has written in several languages 
upon the development of Dvnamo Electric and 
other machinerv, as well as upon various foreign 
subjects. In 1876, he was appointed Professor of 
Experimental Physics at the Bristol University 
College. Since ——————— 
1885, he has been 
Principal and Pro- 
fessor of Physics in 
the City and 
Guilds Technical 
College, Finsbury, 
and, amongst 
many other im- 
portant positions 
held bv him, mav 
be mentioned the 
Presidency of all of 
the following or- 


Junior Engineering Society ; 1897, Röntgen Society ; 
1899, Inst. of Elec. Eng.; 1901 and 1902, Phys. Soc. ; 
1905, Opitical Soc. ; 1907, South Eastern Union of 
Sc. Soc.; 1907, Sec. B. of Brit. Assoc.; 1909, 
Illum. Eng. Soc. He has besides, been Vice-President 
of other bodies; is a F.R.S. and F.R.A.S. ; was 
one of the founders of the well known Gilbert Club ; 
translated the Celebrated Epistle of Peregrinus and 
has written up the life of Michael Faraday of 
Phil. Reis, and of Lord Kelvin. 


(To he continued;) 
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A Modern Municipal Generating Station. 


The New Plant at the Southwark Electricity Works. 


An important stage in the development of the Borough of 
Southwark Electricity undertaking was reached on Monday 
with the ceremony of setting in operation the new plant 
which has just been installed. 

By the courtesy of the Borough Electrical Engineer and 
Manager, Mr. D. M. Kinghorn, and of Messrs. Belliss & 
Morcam, we are able to give a full description of this notable 
installation. 

CONTINUOUS CURRENT TURBO GENERATOR. 

This machine, which has been designed and manufactured 
by Messrs. Belliss & Morcom, is designed for an output of 
600 kw. working at a pressure of 500 volts when running at. 
a speed of 1,500 r.p.m. The generator is of the enclosed type 
with self-contained fan ventilation, the air being drawn 
through a duct in the foundation and expelled from an 
outlet at the top of the frame. The frame itself is made of 
cast steel in two halves and carries the field magnets and 
the two detachable shields. The magnet poles are made of 
laminated charcoal iron plates of high permeability and are 
rigidly bolted to the steel shell. The field system consists, 
in addition to the above poles, of four commutating poles 
and a compensating winding, distributed over the whole 
face of the main magnet poles. The rotating portion of the 
machine consists of an armature of high permeability steel 
stampings supported and keyed directly on to the shaft and 
clamped together by two rigid cast steel end plates, which 
at the same time form a support for the projecting portion 
of the armature winding. 

The armature is fitted with fans which give both axial 
and radial ventilation to ensure cool running under all 
conditions of load : the armature winding is bedded in slots 
in the core, and held in position by strong maple wedges, 
the ends of the windings being bound down solid their whole 
length to prevent any movement. The whole armature is 
thoroughly balanced both statically and dynamically, so as 
to ensure its tunning free from vibration. The armature 
reaction which in a machine of this kind would be rather 
stronger than usual is neutralised entirely by the action of 
the compensating winding mentioned above. 

The commutator of the machine is made in two sections, 
each section being kept in place rigdily by solid steel rings 
shrunk on the outside and insulated from the conducting 
portion by means of a thick layer of micanite moulded in 
position and ground down to size before shrinking the rings 
on. The segments of the commutator consist of hard drawn 
copper and are insulated from each other by means of pure 
mica plates. The commutator is assembled on steel cones 
rigidly keyed to the shaft and clamped in position by large 
nuts threaded on the shaft itself, the brush gear of the 
machine is an entirely special design adapted for running 
with the high speed. This is most important if one remem- 
bers that the peripheral speed of the armature corresponds 
to 14,000 ft. per minute and the peripheral speed of the 
commutator is about 8,500 ft. per minute. 

. In order to ensure cool running of the commutator a 

special fan is fixed on the outside of the bearing and blows 
air on to the commutator surface from the under side of the 
machine. This at the same time removes any dust or small 
parts of carbons which may become detached from the 
brushes. 

The brush holders are arranged so that the tension of the 
brushes can be altered whilst the machine is running and 
also any brush can be lifted off the commutator at any time 
independently of all others. Each brush can be adjusted 
by itself in any direction and the whole of the brush gear 
can be moved round as may be necessary by means of a 
special hand wheel fitted on top of the collecting gear. 
Arrangements are also made by means of which the brushes 
and brush holders can be brought closer to the commutator 
when necessary, a point which is essential to make up for 
any wear which should take place at anv time in the com- 
mutator copper. 


The terminals of the generator are arranged at the bottom 
so as to be out of the way, and this point is very important 
on account of the high pressure supplied by the machine 
and the danger of accidental contact. 

The generator is also fitted with three slip rings and the 
necessary brush gear which are connected to the armature 
of the inachine in such a way that a portion of the output 
can be obtained from them as alternating current, whereas 
the main portion of the output will be continuous current 
only. | 

Before being out to work the machine has been subjected 
to a number of tests in order to make sure that every part 
of it complies with the specification and also that a verv 
wide margin of safety has been allowed all round. The most 
important of these tests are :— 


1. Insulating tests between bars of the commutator 
made by applying 400 volts between each bar. The 
actual working voltage between bars is only 16:7. 

2. Breakdown voltage and flash test on the commu- 
tator between the rings and the working portion. 
This was made with 3,000 volts alternating 
current being applied to it. The actual working 
pressure would never exceed 500 volts. 

3. The test on the armature winding was made with a 
pressure of 2,000 volts alternating current applied 
for a quarter of an hour and a 2,500 volts flash 
test. The actual working voltage is only 500. 

4. The field winding of the machine was tested equally 
with a pressure of 2,500 volts between the live 
parts and the frame, as well as between the diff- 
erent parts of the winding, like the shunt coils and 
the compensating winding. The working potential 
of these parts is not exceeding 500. 

After assembling. the whole machine including the brush 
gear, and the connecting leads was flashed again with 2,000 
volta, which is equivalent to four times the working pressure. 


SURFACE CONDENSING PLANT. 

This plant has been supplied by the Worthington Pump 
Company, Ltd., of Queen Victoria-street, E.C., and the 
duty is to deal with 25,000 Ib. of steam per hour, maintaining 
à vacuum suitable for turbine practice, the plant also being 
suitably arranged so that the exhaust steam from the 
existing engines can be condensed if required. 
~ It consists of one rectangular surface condenser having 
3.600 sy. ft. of cooling surface, the condenser consisting of 
a specially designed cast iron rectangular shell, which is 
provided with approximately 1,530 brass tubes in the same. 
These tubes being slightly over 12 ft. long : so that the total 
length of the tubes would be over 33 miles if placed on end 
together. 

The air pump is a 131 in. x 12 in. three-cylinder machine 
provided with the latest tvpe of suction valveless pump 
barrels, and arranged with double helical gear. This pump 
withdraws the condensed steam from the condenser, and 
with the aid of a lift pump attached to the same, this water 
is pumped back into the hot-well tank. 

A 12 in. centrifugal pump is provided, which circulates at 
the rate of 2,400 gals. of water per minute through the 
condenser to the cooling tower. This being equal to 650 
tons of water per hour, which is kept in circulation by this 
pump. 

The process of condensation therefore is, that the steam 
after doing useful work in the turbine, passes into the 
condenser. The centrifugal pump circulates the water 
through the inside of the tubes of the condenser, and the 
exhaust steam coming into contact with the outside of the 
tubes immediately condenses into water. This water is 
extracted from the condenser by the air pump, and also any 
air brought in, and is re-delivered to the hot-well. The 
vertical compound boiler feed pump, also supplied bv the 
Worthington Company, takes this water from the hot-well 
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and pamps it into the boiler, to be again converted into 
steam, and to maintain a continuous cycle. 

On the other hand, the circulating water is passed through 
the condenser, abstracts the heat from the steam, is in- 
creased in temperature, and passes to the cooling tower on 
the roof structure, where it is reduced in temperature, and 
used over again, forming another cvcle of conditions. 

The equipment represents the most economical practice 
for electric light station plants located in a similar manner 
to this station. The net economy of this plant is represented 
by the fact that the turbine would require at least twice the 
amount of coal at the boiler to provide the steam if the 
steam used by the turbine was allowed to escape to the 
atmosphere. In addition to the above, the plant has the 
advantage of having pure water, free from scaling matter, 
for use in the boiler, there being only a very slizht amount 
of water required for make-up purposes, both for the con- 
densed steam and the circulating water. 


CooLtina TOWER. 


This plant is erected in quite a novel position and suggests 
a means of enabling generating stations which are in con- 
fined places to much improve their plant and instal turbines 
bv adopting schemes on these lines. 

The tower is erected on a steel sub-structure, which, 
besides carrying the tower, also supports a large tank which 
is capable of holding the whole of the water required for 
circulation purposes, and py which means the condensation 
of steam takes place. The roof of the boiler-house has been 
removed, and heavy stanchions have been placed between 
the Babcock & Wilcox boilers, and these stanchions are 
stayed and held so that nothing but dead weight is trans- 
mitted to them. All wind pressure on the tower is taken by 
heavy tension and compression rolled steel joists. 

The tower is capable of dealing with the condensing 
water after it has taken up the heat from the condenser, 
and of reducing this water to a temperature of about 70° F. 
under most atmospheric conditions, so that the water can 
be used over and over again. 

This cooling tower and steel structure has been manu- 
factured and erected by the Davenport Engineering Com- 
panv, of Bradford, and the cooler being known as “ The 
Bradford " cooler, is built under Holehouse’s patent system, 
which consists of a number of hurdles: each machine built 
and provided with rails which are held firmly in position 
without nails. 

The arrangement of the cooling elements ensures the 
water being suspended in the tower subject to the cooling 
action of the air the longest possible time, and by the time 
it reaches the tank, the temperature is as low as it is 
possible to attain bv any arrangement of air cooling. 
Under actual operation these results have been fully 
realised. 

The tower has been constructed throughout to stand a 
wind pressure of 40 lb. per sq. in. of exposed surface and 
has already been subjected to gales approaching 60 miles 
per hour without showing appreciable movement, which is 
very satisfactorv, considering the large area and exposed 
position it is in. 

Every detail in the structure has been designed to meet 
the London Building Acts, and in fact their requirements 
have been more than met, as all parts subject to wind 
pressure have a considerable margin of safetv, enabling the 
Borough Council to obtain a license for the plant as a 
permanent structure, which is unusual for cooling towers 
in such exposed positions. 


PHYSICAL SOCIETY OF LONDON. 


At the Meeting on October 27, of the Physical Society, 
held in the Imperial College of Science, Prof. H. L. Callendar, 
F.R.S., President, in the Chair, a paper on “ Further 
Observations on the Afterglow of Electric Discharge and 
kindred Phenomena " was read by the Hon. R. J. Strutt, 
F.R.S. It is shown that ozone prepared by means of the 
Siemens ozone tube used at atmospheric pressure is able, 
when mixed with nitric oxide, to give the greenish vellow 
afterglow flame. This result is only attained, however, 
when the ozone has been concentrated by fractional distil- 
lation. A blue glow is obtained under the same conditions 
with sulphuretted hydrogen and ozone. The effect of sulphur 


compounds in improving the air glow noticed by the older 
experimenters is shown to be due not to any direct inter- 
vention of these bodies in the reaction, but to their power 
of destroying organic matter prejudicial to ozone. When 
once this is got rid of, the sulphur compounds are of no 
further advantage. It is found that pure oxygen does not 
give an afterglow. The afterglow seen in electrodeless 
bulbs containing oxygen is due to some interaction with 
water vapour. The luminosity given out when ordinary 
spring water is shaken with ozone 18 shown to be due to 
oxidation of peaty matter contained in it. Brown peat 
water gives greatly enchanced luminosity. 
Discussion. 

Mr. A. Campbell inquired whether quartz would not be 
better than glass in vacuum tube work for preventing 
occlusion of moisture and gasses. 

Mr. Egerton asked whether the afterglow might not 
be due to ozone decomposing into oxvgen. In this case 
both liquid air and phosphoric pentoxide would prevent the 
glow by removing the ozone. ‘ 

The author replied that quartz would undoubtedly be 
superior to glass, but pointed out the difficulties of working 
with it, and the impossibility of making sealed joints. In 
reply to Mr. Egerton he stated that there was some evidence 
that moisture was necessary for the afterglow in oxygen 
as it was found that the afterglow disappeared at tle same 
time as the red hydrogen line. 

A Paper on “‘ Homogeneous Fluorescent X-Radiation of 
a Second Series,” bv Prof. C. G. Barkla and J. Nicol, was 
read bv Prof. Barkla. It was shown by one of the writers 
that the fluorescent X-radiatiuns emitted by elements 
exposed to primary Röntgen radiation chn be arranged in 
series, one radiation in a particular series being emitted by 
each element, and the 1adiation belonging to that series 
becoming more penetrating with an increase in the atomic . 
weight of the radiating element ('* Proc." Camb. Phil. Soc., 
Mav 1909). The homogeneity of radiations of only one 
series (the K series) was shown by Barkla and Sadlex. This 
Paper describes experiments showing the homogeneity 
of fluorescent X-radiations in the second series (the L series) 
and exhibiting the homogeneity of radiations of the two 
series from a nuinber of elements. Details are given of 
the observations on the radiations from barium. Similar 
results are recorded in the case of the radiations from iodine, 
antimony and silver. The homogeneous fluorescent radiations 
of different series are emitted simultaneously by an element 
exposed to Róntgen radiation of more penetrating type 
than either. The fluorescent X-radiations can thus be 
analysed into well defined radiations widely different in 
penetrating power, and may be said to give a line spectrum 
in X-rays. 

The absorbability of the fluorescent radiations 1s given by 


the following values of > where A is the coefficient of 


absorption of these radiations in aluminium of densitv p. 
Ag radiator: (Series K) [2:5] ; (Series L) 700 
21 435 
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Discussion. ` 


Dr. S. Russ inquired as to the mechanism of the production 
of scattered radiations, and asked whether scattered 
radiation would be produced by homogeneous radiations. 

Prof. C. G. Barkla, in reply, said that the scattered 
radiation was produced by a pulse passing over an electron 
disturbing it, and so causing it to radiate a pulse of the same 
wave length or hardness. No satisfactory explanation of 
either X-ray fluorescence or ordinary fluorescence had been 
given, but he pointed out that after the pulse had passed 
over an electron the latter would continue to vibrate with 
its natural frequency. 


We understand that Messrs. Richardsons, of Billiter 
Square Buildings, London, E.C., have just been appointed 
London representatives of Messrs. Tait & Company, Kobe, 
Japan, who are opening an Engineering Department. Firms 
desirous of finding a market for their manufactures in 
Japan and the East, should send their catalogues in 
duplicate to Messrs. Richardsons’ Export Dept ” 
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MODERN HIGH VOLTAGE POWER TRANS- 
FORMERS IN PRACTICE; WITH SPECIAL 
REFERENCE TO A “T” THREE-UNIT 
SYSTEM. 


By WiLLIAM T. TAYLOR, MEMBER.* 

SuMMARY.—The author deals exhaustively with types of 
transformers and the services demanded from them, with 
especial reference to the “shell” and “core” types; and 
gives tables and curves illustrative of efficiency and re- 
gulation. He discusses the construction of various types, 
their installation, methods of drying out, characteristics of 
transformer oils, etc., and indicates his reasons for advoca- 
ting the three-phase form. In conclusion he observes that 
the present high-voltage power transformer is unquestion- 
ably the most efficient piece of electrical apparatus con- 
nected with an electric system. There is no single piece of 
electrical apparatus built which holds so important a part 
on transmission systems as this, and no piece of apparatus 
more dangerous to life and property should certain break- 
downs occur., With the larger systems now being operated, 
consisting of 100 to 150 megawatts in generator and trans- 
former capacity, hundred of miles of transmission lines 
supplying thousands of customers of all classes, maintenance 
of a very high degree of reliability is the principal problem 
of the engineer. The great question is that of limiting the 
amount of energy which can flow in a fault or short circuit, 
and the only real practical solution applied so far is bv 
the use of reactances. The disastrous results of a short 
circuit on large power systems make it in some cases 
impossible to operate switches as the current and power 
behind is so great. In the case of a system operating at 
100 megawatts if a momentary short circuit occurs on the 
transmission line drawing, say, twenty times the full load 
current, with good regulation of time motor, generator, 
and transformer, the maximum current which could 
momentarily. appear would be in the neighbourhood of 
2,000,000 k.w. Many power companies when ordering large 
power transformers expects the manufacturer to specify the 
minimum regulation. The tendency at the present time 
with the larger power systems is to allow for a greater 
margin of regulation by installing separate reactance in the 
line when transformers have low inherent reactance. A 
minimum value of 1:5 to 3:5 per cent. regulation might, in 
the case of a short circuit on the secondarv side of one of the 
transformers, cause sufficient current to flow and to produce 
such electromagnetic stresses as to bend the iron and coils 
out of shape and destroy the transformer. The experience 
of recent years seems to point out that the larger we build 
our stations, machinery, and apparatus, the better results 
we get. To-day there are stations equipped with machinery 
and: apparatus of practically 200,000 k.w. Transformers 
of 10,000 k.w. capacity are more economical than units 
of 5,000 k.w, and a system using ten 10,000 k.w. trans- 
formers 18 more econoinical than another using twenty 
5,000 k.w. transformers. 


Selecting a Transformer. 

In selecting a transformer the following important 
factors must be carefully considered :—(a) The ratio of iron 
and copper losses should be such that the total resultant 
losses are a minimum; (b) the capital cost of the trans- 
former and the cost of its total annual losses should be a 
minimum ; (c) reliability. The real cost of a transformer 
depends upon the amount which must be paid for the losses 
incurred during the hfe of the transformer and upon the 
first cost of the transformer. Safety to hfe, durability, 
and economy are essential features of a transformer, but 
the factor that really determines the value of this apparatus 
is its ability to give continuous and uninterrupted service. 
These features are sometimes sacrificed to obtain a higher 
efficiency, especially in high-voltage transformers where 
so much insulation has to be used. This is not good 
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practice, and a transformer designed and built with the 
main object of efficiency at the expense of safety and 
reliability finally brings discredit to the makers. 

Whenever water is available and not expensive, water- 
cooled transformers are preferable to air-blast transformers 
of large and moderate sizes (2,000 to 10,000 kw.), as it 
enables operation of transformers at lower temperatures 
and thus allows more margin for overloads. Where water 
is not available, there is a choice of two kinds of air-cooled 
transformers—either the oil-filled self-cooled type, or the 
air-blast type which is cooled by a forced-air circulation 
through the core and coils. This latter type is not verv 
reliable for voltages above 33,000 volts, principally on 
account of the great thickness of the solid insulation 
needed and the consequent difficulty in radiating heat from 
the copper. A great deal has been said about the fire risks of 
air-blast and oil-filled transformers, but this is a matter 
that depends as much on surrounding conditions and the 
location of the transformers as on their construction. 

A large variety of transformers is now made, but the 
two designs best known are the “ shell" and the “ core ” 
types. The operating engineer is interested qua design, 
mainly in the following particulars :—(a) Type of trans- 
former ; (b) number and arrangement of magnetic circuits ; 
(c) form and arrangement of primary and secondary 
coils; (d) process of impregnation and drying of coils ; 
(e) insulation and insulating material; (f) oil ducts between 
coils and core; (g) form and kind of tank; (h) core and 
copper losses; (i) temperature ; (]) regulation; (k) cost ; 
(1) efficiency. Of these factors only four affect the operating 
costs, namely, the core and copper losses, the temperature, 
the regulation, and efliciency. The hysteresis in a given 
steel varies with the composition, hardness, frequency 
of reversal of magnetism, maximum induction at which 
the steel is worked, and with the temperature. The 
hysteresis loss varies approximately as the one-sixth power 
of the induction, and directly as the frequency. The 
edd y-current loss varies inversely as the ohmic resistance, 
directly as the square of the induetion, and decreases 
as the temperature increases. Lowering the frequency 
of supply will result in increased hysteresis and higher 
temperature in the iron; reducing the frequency from 
133 to 125 cycles, for instance, will entail an increased 
hysteresis of about 4%, and a reduction from 65 to 50 
cycles will raise the hysteresis approximately 10%. A 
reduction of 20% in the frequency will increase the trans- 
former exciting current about 14%. An increase of about 
10% above normal frequency at the rated voltage will 
lower the iron loss by nearly 20%, while the exciting 
current will be considerably increased. Iron loss and 
exciting current, in addition to decreased kilowatt capacity, 
result in greater coal consumption. both these factors 
being directly opposed to economical operation, are con- 
nected to the system, no matter what the load may be, 
the total yearly loss will represent a great loss in revenue. 
While the core or iron loss is practically constant at all 
loads, the copper or I?R loss varies as the square of the 
current in both the high and low-voltage windings. The 
latter is within easy control of the designer, as a greater 


' or less cross-section of copper may be provided for the 


desired regulation. To secure the desired minimum copper 
loss, advantage is taken of a form of coil wherein the mean 
length per turn is kept as low as possible with the necessary 
cross-section of copper. The Josses due to the magnetising 
current and heating are determined from the manufac- 
turer’s guarantees. 

It is often said that regulation reduces the voltage 
upon the load, and therefore causes a direct: loss of revenue 
by reducing the power sold. If, however, the mean voltage 
with transformer regulation 1s maintained at the same 
value as the constant voltage without regulation, the power 
delivered to the customer will be the same in both cases, 
hence there will be no direct loss of revenue. As the regu- 
lation of transformers is effected at high power factor 
mainly by resistance, and at low power factors mainly 
by reactance, both should be. kept as low as possible. 
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In general the core-type transformer has not so good a 
regulation as the shell type. The reason of this i5, that in 
the shell-type transformer there is a better opportunity for 
interlacing the coils. 

The efficiency of a transformer is the ratio of the output 
to the input, and if the losses are known for the different 
loads the efficiency is easily determined. Where a trans- 
former is operated at full load its “all-day” efficiency 
will be almost equal to its full load efficiency. Where a 
transformer is not operated at full load throughout the 
day, its “all-day” efficiency will decrease as the load 
decreases. The “all-day” efficiency is an important 
matter to operating engineers, and in general it is found 
that transformers wil operate economically and quite 
satisfactorily when worked at their limiting temperature 
rise. 


INSTALLATION AND DRYING OVT. 


In the installation of bigh-voltage transformers of the 
self-cooled oil-filled, water-cooled oil-filled, forced oil- 
cooled oil-filled, and the air-blast types, it is thought 
that the following suggestions may cover some of the most 
important points which are apt to be neglected :— 

(a) In generating and receiving stations the trans- 
formers should be so situated that a burn-out of 
any coil, boiling over of the oil, Or burning of 
the oil in any unit will not interfere with the 
continuity of service. — — l 

(b) In generating and receiving stations the trans- 
formers should be so located that the high- 
voltage wiring from transformers to bus-bars 
is reduced to a minimum. 

(c) The transformer tanks, which must be made of 
a metallic or non-combustible material, should 
be permanently and effectively grounded, pre- 
ferably to the cables to which the station lightning 
arresters are connected. 

(d) Sufficient working space should be allowed around 
each unit to facilitate repairs and for necessary 
inspection. l l l 

(e) During the entire process of installation of high- 
voltage transformers, the best workmanship is 
of utmost importance. 

(f) Very special care and knowledge are necessary on 
the part of those whose duty ìt is to dry-out 
transformers, for the difficulty is not so much in 
drying the coils, but in drying the whole insu- 
lation surrounding them and the core. No matter 
for what factor of safety the transformer has been 
built, it avails little in the case of carelessness 
or neglect to dry-out the transformer properly. 

To instal properly and place in good working order 
high-voltage power transformers is quite as Important 
a matter as their design, since upon this the life of a trans- 
former depends. All transformers should be thoroughly 
dried out on arriving from the factory. Several methods 
exist for drying out high-voltage transformers, the best 
being as follows :— m 

1. Short circuit either the high or low-voltage windings, 
and apply sufficient current to raise the temperature of 
the windings to approximately 80? C. The amount necessary 
to obtain this temperature will be between one-third and 
one-fifth of the full-load current, depending on the room 
temperature and the design of transformer. l 

2. A second method is to dry the transformer and oil 
simultaneously under the effects of heat and vacuum, 
the transformer being dried inside of its tank. The tank 
is first made vacuum tight by closing the holes indicated by 
the whistling noise of the entering air. The leaks are stopped 
by using putty, which should be fairly stiff in order to keep 
it from being drawn into the tank. If this is done a day 
or two before the drying process is begun, thus giving 
the putty a chance to harden, it will be found much easier 
to obtain the required vacuum. One of the transformer 
windings is short-circuited as in the first method, although 
the actual temperature in this case is allowed to reach 
90? C. instead of 80° C., and the temperature is determined 
by the increase in resistance. l 

3. A third method of drying transformers requires the 
circulation of heated air through the transformer coils 
and core while it is in the tank. The source of the heated air 
should be connected to the base valve and the top cover 


of the tank partly removed. The temperature of the air 
inside the tank should be maintained at approximately 
80° C., and the process should be carried on at this tem- 
perature for a period of three days for units of moderate 
gize, the same discretion being used as mentioned in the 
first and second methods. The temperature of the heated 
air as it enters the transformer should not exceed 100° C. 
This method of drying transformers is especially adapted 
to localities where no current is available. 

When we compare the shell type with the core type from 
the standpoint of operation, we find that there are several 
advantages in favour of the shell type. In general the shell- 
type transformer is a difficult piece of apparatus to repair 
in case of breakdown, though not so difficult as it is often 
made out to be. The difficulty increases in almost direct 
proportion to the increased kilowatt capacity. This dis- 
advantage has been, and is to-day, considered the only 
cause of a number of power companies -operating their 
lines at high voltages choosing the core-type transformer. 
Reliable data taken from a number of electric power 
companies operating long-distance transmission lines show 
that the shell-type transformer has been more reliable 
than the core type for high-voltage service. 

Advantages in Favour of the Shell Type. 

1. Greater radiating surface of colls and core resulting 
in a lower temperature in all parts of the trans- 
former. This point has an important bearing on 
the insulation—the life of the transformer de- 
pending on the strength of the insulation of the 
hottest part. 2 

2. Interlacing of coils, resulting in lower reactance 
voltages, hence closer regulation. 

3. Mechanically stronger and more able to withstand 
the electro-magnetic stresses. As the electro- 
magnetic stresses are proportional to the square 
of the current, a short circuit of many times the 
normal full-load current will produce abnormal 
strains in the transformer. 

4. Satisfactory series-parallel operation. This often 
being necessary on large transmission systems. — 


Advantages in favour of the Core Type. 
Easier to Repair. 


Disadvantage of the Shell Type. 
Difficult to remove a coil. 


Disadvantage of the Core Type. 

1. With low-voltage winding designed for 22,000 
volts and above, the amount of insulation 
next to the core means a larger mean turn of 
winding, the temperature and the I?R loss being 
increased thereby. 

2. Radiating surface on the low-voltage winding very 
poor, resulting in higher temperatures. It is a 
disadvantage: if, say, 90°, of the transformer 
operates at a temperature of 50? C. and the re- 
maining 109/ at 80° C., as this point is the weakest 
link in the insulation. 

9. The concentric arrangement of coils results in poorer 
regulation and higher reactance voltages. 

4. Less mechanical bracing because of its design and 
form. 

5. Not possible to operate a 3-phase (delta-deltay 
transformer in case one winding becomes damaged 


OPERATION OF TRANSFORMERS. 


The efficiency of a transformer is usually considered its 
most important feature by the majority of station engineers 
and managers operating local distribution systems. Un- 
questionably the efficiency of a transformer is an important 
feature and should not be neglected, but it cannot be con- 
sidered as the most important feature of a large high- 
voltage transformer. The writer believes the right order 
of importance to be:—1. Reliability, or ability to supply 
continuous and uninterrupted service. 2. Safety, or a 
condition conforming with safety to life and property. 
3. Efficiency. 

In the operation of transformers the delta connection 
has an advantage. With one grounded conductor the 
service need not be interrupted, except perhaps if the ground 
is an arcing one, which might set up continuous high- 
frequency surges, producing high-voltage stresses on the 
transformers in circuit. 
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As the art of transformer design and manufacture im- 
proves, the 3-phase transformer wil! be as extensively and 
universally used as the single-phase transformer for high- 
voltages, its only disadvantage being in the case of failure 
and interruption of service for repairs; but this will be 
off-aet by other important factors since breakdowns will 
be of very rare occurrence. From the standpoint of the 
operating engineer ((neglecting all losses) the single-phase 
transformer is at the present time preferable where only 
one group of transformers is installed and the expense of a 
spare transformer would not be warranted as in the delta- 
delta connected system. In the absence of any approved 
device or apparatus to be relied upon to take care of high- 
voltage line disturbances such as occur on long-distance 
transmission lines, the whole burden is thrown on the 
insulation of the one important link of the system—the 
transformer. The 3-phase transformer is slightly handi- 
capped, since a breakdown would entirely interrupt the 
service until a spare transformer were installed or the faulty 
one temporarily arranged, with its faulty winding short- 
circuited, in the case of a shell type. The engineer who has 
the responsibility of operating high-voltage systems has 
not yet taken very favourably to the 3-phase transformer 
for this very reason and for no other reason, his main object 
being reliability of service and not the first cost or saving 
of floor space. It has for many years been fully appreciated 
by European and American engineers that, apart from 
the decrease in manufacturing cost with increase in size 
of units, the 3-phase transformer possesses the advantage 
of requiring less material, and is more efficient than any 
other single-phase combination of transformers of the same 
kilowatt capacity. 

Where a large number of 3-phase transformers is installed 
in one building, say, three groups or more, there is un- 
questionably a great saving over any combination of single- 
phase transformers, and the possibility of using two sets 
out of the three, or three sets out of the four, and so on, 
offsets that all-important drawback—reliability, and places 
the 3-phase transformer on almost an equal footing in 
this respect with the three single-phase transformer 
combination. _ 

.. To fulfil the requirements of a 3-phase transformer using 

a combination of single-phase transformers it 1s necessary 
to use :—Basis : One 3-phase transformer of 10095 kilowatt 
capacity. Delta Connection: Three of 33:3 © each, or 
total 100% kilowatt capacity. Star Connection: Three of 
33:394 each, or total 1009 kilowatt capacity. Open-delta 
Connection : Two.of 57 7% each, or total 115:595 kilowatt 
capacity. “ T” (2 transformer) Connection : One of 57727 
kilowatt and one of 50°% kilowatt, or total 107°8°% kilowatt 
capacity. “T” (3-transformer) Connection: Three of 
33:397 each, or total 100°% kilowatt capacity. 

From this we see that the three best combinations are 
delta, star, and the 3-transformer “ T " connections. With 
the delta and the “T” (3-transformer) systems a spare 
transformer is not warranted, and in the case of a breakdown 
of one unit, the minimum amount of time is lost in cutting 
it out of service. With the open-delta and “ T "(2-trans- 
former) systems, the loss of any unit stops the system from 
operating 3-phase current. A further advantage of the 
3-transformer methods-—delta, star, and * T" (3-trans- 
former)—is, a spare unit costs less than one for either the 
open-delta or the “T” (2-transformer) methods. 

The more we centralise electric power svstems the more 
we shall require the 3-phase 2-phase method of distribution, 
. which will come about through the transformation from 
3-phase high-voltage transmission lines, this being at the 
present time the only system employed and recommended 
for long-distance transmissions—direct current not being 
- applicable in such cases because of its expense in conversion 
and transformation, etc. Already several installations of this 
kind have been made and are operating satisfactorily 
at voltages as high as 60,000 volts, and there is every reason 
to believe the practice will become more general in the near 
future. 

The 3-transformer method “T” is used in various 
parts of America and for voltages as high as 33,000. 

Continuity of service is now one of the main factors to be 
aimed at, and the 3-transformer method is in some respects 
a superior system to the 2-transformer method. If one 
of the transformers in the 3-transformer system 
should become damaged, making it inoperative, the 
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two remaining transformers may be, in a very 
short space of time, temporarily connected in open- 
delta and service continued until the other is repaired, thus 
avoiding the necessity of carrying a spare transformer in 
stock. And if a transformer is kept in stock ita kilowatt 
rating need only be approximately 67% as great as a spare 
transformer for the 2-transformer system. This system 
was only applied to practical city distribution a short time 
ago, and it 1s suprising what great strides have been made. 
It also claims the advantage of supplying both 3-phase 
and 2-phase currents to a secondary distribution of four 
wires, this being a special advantage in cities where there 
already exist two or more electric power companies operating 
both Z- and 3-phase systems, as no transformers are re- 
quired for connecting either a 3-phase or a 2-phase motor. 
From the point of view of reliability of operation the 3- 
transformer system has far greater advantages than the 
2-transformer system, chief among which are :—1. Larger 
factor of safety for continuity of service. 2. With one 
transformer disabled the system can still be operated. 
3. A spare transformer need not necessarily be kept as a 
spare. 4. A spare transformer need only have a rating of 
about 67% of that of a spare transformer for the 2-trans- 
former system. 5. Able to obtain symmetrical 2-phase and 
3-phase voltages from the same winding. 6. Improved re- 
gulation and efficiency. 7. Better balancing of voltages 
under load. 8. For thesametotal kilowatt rating, onlv a ratio 
of 100 to1108 in favour,of the 3-transformer system is required 
Its disadvantages from the standpoint of first cost and 
available connections for apparatus are:—l. The 
first cost is higher. 2. It is not possible to operate inter- 
connected motorsand generators on the 2-phase secondary 
system. 3. Greater floor space and wiring are required. 


THE MECHANICAL DESIGN OF DIRECT- 
CURRENT TURBO-GENERATORS. 


—- 


By R. J. ROBERTS, ASSOCIATE MEMBER*. 

SUMMARY.—The author points out that although the 
alternating-current turbo-generator is now manufactured 
by several of our largest manufacturers in standard lines, 
these took several years of enquiry and experience before 
they arrived at their present excellence of design. The 
difficulties or deficiencies in knowledge were both electrical 
and mechanical, and as the problems involved were simpler 
than those of the direct-current turbo-generator, their 
construction was first understood. Although the first. 
turbo-generator built was a direct-current one, progress 
with these maclunes has not been as great as might have 
been expected. He then discusses the mechanical diffi- 
culties, and observes that the most common defects are 
found in the collecting gear, and take the form of sparking, 
which may arise from (a) unsuitable brush gear or collectors, 
(b) want of balance generally, (c) unstable construction 
of commutator. Another common defect is found in the 
insulation. All high-speed machines, especially with forced 
ventilation, rapidly accumulate dirt or soot ; and frequently 
it accumulates where it 1s impossible to clean, either by 
blowing or brushing. On direct-current machines it is 
impossible to do without exposed conductors, and this 
dirt accumulates and possibly bridges the creepage surface 
from conductor to earth, or from conductor to conductor ; 
or the insulation, although of ample dielectric strength, 
may not be strong enough to stand the mechanical stresses 
put upon it. The bands are another frequent source of 
trouble, and this trouble is the most disastrous of all. 
Practically the only defect 1n the stator is in the insulation, 
as the forces acting upon the stator conductors, due to a 
short circuit, are not so great as are found in the alternating 
current turbo-generator. After discussing these points in 
detail, the author turns to probable improvements of 
construction, and foresees that one of the ultimate aims 
is the decrease in span between bearings, which may lead 
to a reversion to the Kickemeyer or butterfly winding for 
armature, with the equalisers possibly combined in the end 
connections. The core may be mounted and the slot wedgis 
constructed or some new material of construction may be 
found. The radial type of commutator is possibly the 
ultimate general design, but it will be some years before 


* Abstract of a paper read before the Manchester Local Section, I E.E , 
Noveniber 7, 1911. 
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this type is generally adopted, and in the meantime we 
may effect great improvements by the use of higher brush 
pressures and higher current densities and peripheral 
speeds. The brush-holders are yet very far from perfect, 
and possibly the present almost universal box-type holder 
will disappear for some form of the old lever-type holder. 
The present ventilating schemes need much improvement, 
and an air-cooling system with a separately driven cir- 
culating fan is a probable solution. The author is far from 
taking a pessimistic view of the future of direct-current 
turbo-generators, and believes that it is possible to make 
them as reliable as any other electrical machine. He is of 
opinion that their mediocre performance in the past has 
been caused by an inadequate comprehension of the 
mechanical problems. 


Stator of the Field Magnet. 

Broadly speaking, there are two types of stators com- 
monly used, viz, those with laminatea, and those with 
solid or cast yokes. These may be subdivided into three 
groups by the styles of windings used, viz., the distributed 
or Deri compensating winding, the interpole compensating 
device, and the use of interpoles and distributed compen- 
sating windings. The windings should be arranged so 
that the cooling eir may have ready access to all conductors, 
and yet leave no pockets for hot air. Ample clearances must 
he given for the winder to do his work well and neatly. 
All conductors must be clamped so as not to leave more 
than a 10 in. length unsupported. 

VENTILATION. 

The radial ventilating ducts in the rotor core must not 
be placed directly opposite similar ducts in the pole-faces, 
as whistling or shrieking is the inevitable result. The 
greater bulk of loss in a turbo-generator is in the rotor, 
and too much fan increases the losses and provides more 
heat to be dissipated. The aim of the mechanical designer 
should be to get the greatest quantity of air through that 
part producing greatest loss, with the expenditure of least 
power. 

It is now usual to find dust screens fitted in the air 
ducts to turbo-generators. Although these are to a certain 
extent expensive and troublesome, they are perhaps the 
simplest and cheapest remedy we have for keeping the 
machine clean. It has been suggested to make the machines 
simply totally enclosed, and .to cool them either with a 
water jacket or with a carbon dioxide or ammonia freezing 
plant. .These schemes are more complicated and costly, 
as a rule, than any dust screen would be, and certainly 
more dangerous. 

To cool large transformers it is usual to pass the trans- 
former oil through a cooling system of water pipes. Then 
it appears practicable to pass the cooling air of a generator 
through a similar svstem, which might conveniently be 
placed under the generator, and so use the same air over 
and over again without it being contaminated with external 
air. An improvement in fan loss might possibly be secured 
by doing away with radial ventilating ducts in rotor and 
merely using axial ducts. The adoption of this or a similar 
scheme would mean a reduction in fan loss of 1 to 119;. 
A still greater reduction might be obtained by discarding 
inefficient fans on rotor and using a more efficient separately 
driven fan. 

SHAFT. 

It is the author's experience that, excepting where a 
shaft 1s continuous, all bearings should be treated as self- 
aligning. The reason for this is that the running clearance 
in a forced lubrication bearing is generally so large as to 
prevent the bearing having any influence upon the critical 
speed of the shaft. Further, the erector's fear of a heated 
bearing frequently induces him to scrape the bearings 
before erection ; in fact, he will sometimes scrape them 
for each erection irrespective of whether they have been 
scraped before. The author knew of a machine with 
rigid bearings that ran well with at least 10 mils clearance 
all round the shaft, and a want of truth of circularity of 
bearing bush of at least 5 mils. The absolute circularity 
of the shaft in journal calls for particular care if good 
balance is to be attained. A well forged axle steel shaft 
is generally good enough for this class of machine. The 
weakest place is usually in the journal, and it is the size 
of journal that fixes the quality of steel, which is also 
fixed by whether the generator runs above or below its 


[€ Eno Po d 


first critical speed. The ultimate strength should be from 
39 to 40 tons per square inch, and the elastic limit 25 to 
30 tons per square inch. The carbon should be 0:1404, 
and sulphur and phosphorus less than 00359; each. 
Owing to the tendency of long shafts to warp during turning 
it is desirable to anneal them carefully before the finishing 
cuts and grinding are attempted. The stresses that may 
occur in a revolving shaft are generally incalculable, because 
it all depends upon the method of balancing used and 
upon the skiol of the balancer. 
|. BALANCING. 

The essential attribute of a balancer is patience, without 
which he will be tempted to rush his machine through the 
critical speed before the quality of balance warrants it. 
Excessive vibration may not onlv damage the shaft, 
but it may also damage other parts of the rotor, notably 
the supports of the commutator. The balance weights 
should preferably all be of the same mass and affixed at 
the same radius, or where this is not practicable thev should 
be of a mass inversely proportional to their radii of gyration. 
For the purpose of balancing, the author prefers very 
rigidly fixed bearings with ample clearances round the- 
shaft to any form of spring controlled or sliding bearings. 

Rotor Core. 

This is always of stampings, and in complete circles. 
Neglecting tooth stresses, the stresses occurring in these 
discs are similar to those occurring in dise flywheels, and 
are capable of similar treatment. The maximum stress is 
always at the centre next to the shaft, and if this stress is 
appreciable there will be a tendency for the whole core 
to be loose at full speed. The core should therefore be so 
fixed to the shaft that it cannot become loose. Shrinking 
the plates on the shaft may increase the core losses, and 
stampings cannot satisfactorily be pressed on. However, 
this may be overcome by suitably designing the shaft 
and core that the so diametrical strains of shaft and core 
are equal. 

Rotor SLots AND WEDGES. 

Slotted cores are now almost universally adopted. 
The shape and size of the slots are, of course, settled by 
electrical considerations, and may contain two, four, or 
six conductors per slot. They have sometimes been made 
with closed openings; but difficulties in reducing the 
reactance voltage per segment of commutator has resulted 
in the adoption of open slots, the armature conductors 
being retained in place by means of wedges driven into 
recesses in the teeth. The use of wooden or fibre wedges 
in slots is most general; but with the higher peripheral 
speeds this means a great depth of wedge, which can be 
accounted some loss of utilisation of material. To reduce 
this depth of wedge it is customary to half-close the slots 
and thus reduce the span of wedge. Sometimes metal 
wedges insulated from the core are used, and perhaps 
this 1s a step in the right direction; but not only are 
they difficult to drive into place, but the eddy currents 
induced in them must mean some increase in total rotor 
loss. What is needed is a hard, tough insulating non- 
hygroscopic material that can be machined to fit slots. 
A solution may be found in the use of wedges formed of a 
combination of metal and insulating fibre after the manner 
of reinforced concrete. 

Roror WINDING. 

Each separate conductor must be well taped and insulated 
from its neighbour, and a substantial band of insulation 
must be put between the top and bottom lavers. This 
insulation should be selected more for mechanical than 
for dielectric strength and should be able to take up anv 
smal] strain without tearing or buckling. At the 
back end of the armature there is no need for any exposed 
connections, and so the windings can be finished off and 
leave no exposed part of the current-carrying system. 
At the commutator end, however, this 18 not attainable 
because of the large number of commutator risers which 
are of necessity exposed; and this place is the weakest 
of all for insulating purposes. It is generally necessary 
for cooling purposes to have air flowing axially through the 
core and risers. Where the conductors leave the support 
of the winding drum, there is a high velocity current of 
air which will deposit dirt rapidly into any corner or eddy. 
The result to be obtained here is not only a sufficient creep- 
age surface, but the elimination of all corners or ledges 
where dirt might collect. 
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The rotor end-plates and winding supports should be of 
some non-magnetic material, to reduce eddy currents set 
up by the field around the armature conductors. They 
should be shrunk on to the shaft, the same argument 
applying here as for the armature core. 

BANDING OR END-WINDING SHEATHS. 

There are many different opinions as to the relative 
merit of employing wire bands or solid metal rings for 
taking the centrifugal forces of the end armature winding. 
The advantages of a solid sheath are not many, and 
beyond being able to retain its shape more easily under 
an inequality of loading, and being in one piece and looking 
more like an engineering job, there is little to be said m 
its favour. Its defects are many. First, it must be shrunk 
on, and once on it is not easily taken off if there is move- 
ment of winding noticed. Secondly, as it is put on hot 
and slid over the winding, there is nothing to show if the 
insulation remains as perfect as one could wish. The 
advantages of wire are as many. Its uniform quality can 
usually be guaranteed, and a flaw can be noticed when 
put on. The winding on of the band in no way disturbs 
‘the insulation underneath, and at the same time presses 
each individual conductor down hard into its place, and 
80 gives less chance of movement. If there is a possible 
excessive local stress, the material can be of a more ductile 
nature than is obtainable in the solid rings. The dis- 
advantages with wire are that it takes longer to put on, 
and that the ends need to be firmly anchored. The first 
is set off by the ease with which it may be taken off and 
put on again, and the latter point is not one of great 
difficulty. It is not advisable to use round wire for the 
bands, as it has a smaller space factor than square or 
rectangular wire, and if it is x greater section than No. 16 
gauge, the ends will need to be mechanically anchored, 
in which case a rectangular section, say, l- 16 in. by 1 in,, 
is far easier to handle. 

COMMUTATORS. 

The ordinary vee-ring commutator has been very success- 
ful on the ordinary-speed machines, but it is doubtful 
if it has ever been successfully built for turbo-speeds. 
Indeed, the shrink-ring type of construction has found 
favour- for very long commutators upon normal speed 
machines. The building and construction of these commu- 
tators call for great care in workmanship. The segments 
after proper preparation are assembled in jigs in the 
usual manner, whilst care is taken that the segments 
lie parallel to the axis of the cylinder. The insulating 
segments contain as a rule a quantity of superfluous 

varnish, and this is got rid of bv successive bakings and 
i sn of clamps. The whole, whilst still in clamps 
is next turned for the insulating bands under the rings, 
and banded with temporary bands of steel wire upon that 
portion of face where the shrink rings do not come. These 
bands must not be thick enough to prevent the shrink 
rings passing freely over them. The insulating bands are 
next built up in place, banded with fine steel wire, and the 
clamps removed. The shrink rings are then shrunk on 
and the whole evhlinder is machined where needed and 
mounted upon the rotor. 

It is the practice of some manufacturers to leave the 
insulating bands projecting bevond the rings, whilst others 
prefer to turn the mica off flush with the ring. The latter 
makes a thoroughly good job, and when new the breakdown 
voltage, rings to segments, under these conditions 1s 
practically the same that is required for an air-gap equal 
to the thickness of insulating band, ie., 1.000 volts per 
jin. However, after running some time this mica face 
becomes coated with dust, and becomes dangerous if allowed 
to get too dirty. Similar machines, however, have been 
run for years w ithout any trouble from this source. probably 
because it 18 so easy to clean the surface of the mica 
by merely wiping it when cleaning the commutator. A 
projection of the mica beyond the ring certainly increases 
the creepage surface, but for this surface to be efficient 
it must be smooth and free from interstices. To attain 
this end it is not sufficient to leave the mica projecting 
bevond ring when shrinking on and use this for the finished 
projection, as it springs up and is very loose and springy ; 
but the shrink ring should be cut away from the mica, 
which is then left lying close and compact against the copper 
face. 

It is most important in choosing the micanite segments 
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to get them as free from superfluous varnish as is prac- 

ticable. There has recently been put upon the market 
& form of micanite that has no varnish in its composition. 
and although dearer, 1s much to be preferred to the ordinarv 
quality. The micanite insulating bands under the shrink 
rings should preferably be built of strips of segments of 
pure mica of 20 or 30 mils thickness. The use of shellac 
or other varnish as a binding material is to be deprecated, 

as it only introduces an additional yielding substance for 
the ring to shrink upon. 

THEORY OF CONSTRUCTION. 

To investigate a turbo-commutator the author takes 
the simplest possible case, and from its theory deduces the 
laws and formule for. others. The simplest practical 
commutator 18 a two- ring, and has a ring at each end of 
the segments. As the rings are shrunk on, there will be a 
hoop tension therein, and a corresponding reaction or hoop 
compression in the segments. The compression hoop 
stress in segments may be resolved into a series of radial 
forces tending to drive each segment out again. The 
compression stress is not necessarily limited to that portion 
of segments immediately under the ring, but is distributed 
along the segments. Hence, as there is a force pushing 
each segment out again, and as each segment is not abso- 
lutely rigid, it will hend, and by that means lower the 
compression stress at that point of segment proportionallv 
to the amount it deflects. The degree of loading upon each 
segment pushing it out again will vary, and the maximum 
load is at the ends where there is no deflection and a 
minimum at the middle where there will be the greatest 
deflection. The line of deflection of any approximately 
evenly loaded beam of even section approximates to a 
parabolic curve, so that practically we shall not be much in 
error if we assume that the degree of loading follows in 
every case the similar curve. Upon taking.a case such as 
we meet in a commutator, and assuming that the total 
reaction is the constant, we find that by increasing the 
length of span, ultimately we must reach a particular 
length such that the reaction in centre of span becomes 
zero. The author develops his theory in detail and illus- 
trates it by formule and curves and reaches the deduction 
that in calculating. expansion stresses the simple area 
of bars should not be used but rather a reduced area 
corresponding to the area of load diagram. Since everv 
bar of a commutator treated as a beam will contain a simply 
supported beam each span of a three-ring commutator 1s 
equivalent to a simple beam and a cantilever supporting 
one end of the simple beam. The middle span of a four- 
ring commutator consists of à simple beam supported at 
the ends of two cantilevers. 

COMMUTATOR RING SHRINKAGE. 

The theoretical shrinkage allowances may be found by 
summing up the decrease in diameter of the bars due to 
the maximum tangential pressure and the increase in 
diameter of the ring due to the expected initial stress 
therein. This will be found, as a rule, to give too small a 
value for the shop to work to, because of the unevenness 
of the mica band, or rather the want of circularity 
of the wire band over mica caused by uneven layering 
of mica; hence something must be added to the values 
found to allow for this, as well as for the lack of elasticity 
of the mica band and segments. The actual initial stress 
in rings may be found by measuring the strain after 
shrinking. This may conveniently be done by drilling a 
series of small holes in the sides of the rings. A series is 
needed because the rings after shrinking are seldom trulv 
circular. With some designs of commutators it is not pos- 
sible to allow sufficient shrinkage allowance on the rings. 
This difficulty mav be overcome by using a hydraulic 
press to make the rings smaller while still hot and in place 
on the commutator. 

ComMMUTATOR COOLING. 

The cooling of commutators on turbo-generators is a 
great problem and one that has lately brought forward 
many solutions. The neatest of these is Messrs. Siemens’ 
design where the cooling air is brought through the com- 
mutator segments themselves by means of axial ducts 
therein, and drawn through by a fan placed in the middle 
of the commutator. The early commutators had none of 
these devices, but the rings themselves acted as fairly | 
efficient fans and drew the air off the commutator whilst 
fresh cool air took its/ place, 
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The New Constitution of the 
LE.E. 


MR. ROBERT HAMMOND'S EXPLANATION OF 
THE NEW PROPOSALS. 


The proposed amendments to the Articles of Association 
of the Institution of Electrical Engineers form the subject 
of detailed comment in our Editorial Notes this week and 
are also referred to elsewhere in letters from Mr. Maurice 
Solomon and others. Herewith we give the remarks made 
bv Mr. Robert Hammond, honorary treasurer of the 
Institution, in submitting the Council's proposal to the 
extraordinary general meeting of members which was held 
at the Institution. Building, Victoria. Embankment, on 
Thursdav, November 2. 

Mr. Hammond, after referring to previous revisions of 
the Articles in 1898, 1902, 1903 and 1904, said: Some two 
years ago the time arrived when it was felt that we should 
again take in hand the work of revision. A Committee 
was appointed, and that Committee was instructed to 
re-arrange the Articles in more logical sequence, to revise 
those Articles which seemed to require complete revision, 
and to put into effect alterations in the qualifications of 
members, rates of subscriptions and entrance fees, and to 
provide for examinations for Associate Members. In electing 
this Committee of 12 members, the Council felt that it 
was most desirable to obtain the views of the country 
members; and with this object thev elected to the Com- 
mittee the six Chairmen of the Local Sections. Every 
Article was carefully considered, most of them were re- 
drawn, and the bulk of them were re-arranged. After 
eighteen months’ work upon them by the Committee they 
were brought up to the Council in May last. Since then 
the Council have made a most careful study of them, 
having, of course, the benefit of the presence on the Council 
of the Chairmen of the Local Sections and other Members 
of Council not resident in London. The final result is laid 
before you to-day, and the point which I particularly want 
to make at the outset is that no one can refer to this as a 
hurried piece of work. As the Chairman of the Committee, 
I know what an onerous task it has been. The matter, 
far from having been hurried, represents the deliberate and 
careful work of the Council. 


EXAMINATIONS. 


The dignity which is conferred upon the Institution and 
upon every member of the Institution by the acquisition 
of this building would, in the opimon of the Council, be 
enhanced if it were clear that the fact of a man holding 
the Membership or the Associate-Membership of this In- 
stitution was a warranty that he was a duly qualified 
electrical engineer. In the process of building up this 
Institution during the past forty years, there has been a 
constant endeavour session by session to tighten the net 
and to make it less and less easy for unqualified men to 
be admitted into the Institution. But the Council have 
felt that the time has arrived to provide—and under these 
articles it is provided—that the net should be more tightly 
drawn, and that examinations should be started for admis- 
sion into the Institution. Of course, I am speaking now 
of the engineering side. 


LICENTIATES, 


The decision of the Council. that Associate Members 
should have higher qualifications, and be subjected to 
examinations, forced upon the Council this question : 
What should they do with those who, working in electrical 
works, taking their part in electrical engineering, were not 
up to the standard of passing the examinations for Asso- 
ciate Membership ? Are those men, as some suggested, to 
be left out of the Institution altogether ? The Council felt 
that it would be a great pity to exclude such men from the 
benefits of the Institution and from the training which such 
membership brings, and the increase of knowledge derived 
from attendance at the meetings, and that some arrange- 
ment should be made for their admission. l 

In the past such men could claim to be admitted as 
Associates because they were under the old Articles “ more 
than twenty-one years of age, and they were interested in 


or connected with electrical science of engineering.” But 
the Council felt that the continued election to the class of 
“ Associates’ of these junior electrical engineers and of 
Board of Trade certificate men, though working in respon- 
sible posts in many of our central stations, detracted 
somewhat from the dignity of the Associate class number- 
ing some 900, and consisting largely of gentlemen of high 
standing in other professions, such as barristers, solicitors, 
and managers and secretaries of electrical companies. 

Some suggested that these men should be asked to 
belong to the class of Students. Well, possibly that is 
what they might logically be asked to do, but if this course 
were adopted the Council feel certain that thev would lose 
the bulk of these men who may later be sufficiently ex- 
perienced to become Associate Members. Therefore, the 
Council finally decided that they would cease electing 
such men as Associates, and they would form a new class 
for them. 

As the President has said, the choice of the designation 
of that new grade was a difficult one. Some thought that 
they might be called Junior Associate Members; but the 
Council feel that the word ‘‘ Member" in any form should 
mean a qualified electrical engineer, The term “ Graduate" 
was suggested, but this seemed a misnomer for a class 
men who had not graduated. Some suggested that they 
should be called ** Associates," and that the present 
Associates should be termed '* Companions,” or ** Affiliated 
Members," or “ Honorary Associates," but apart from the 
objections to these titles, the Council felt that to change 
the name of a class numbering 900, many of whom have 
been '* Associates " for years, would be incurring the risk 
of wholesale resignations and serious loss of income. 

Finallv, for want of a better name, we decided upon 
that of Licentiate " as a word which, in some dictionaries, 
is described as those who are *' learners in a profession ” ; 
‘a degree between that of bachelor and that of Doctor.’ 
The “ Licentiate” class would consist of :—Persons of 
good education, whose admission would be satisfactory to 
the Council, and who are either electrical engineers by 
profession, but not qualified by age, experience, or know- 
ledge to become Associate Members; or those employed 
in a scientific or engineering capacity in the application of 
electricity ; for instance, junior electrical engineers, trained 
electrical engineers unable to pass the examination, engi- 
neers with Board of Trade certificates in charge of electrical 
machinery and with good ordinary knowledge of engineering 
and junior lecturers and teachers of electrical engineering. 

I may remind you that the word “ Licentiate ” in this 
sense is not novel, for the Roval Institute of British Archi- 
tects have already adopted it for a grade of architects 
similar to the grade of junior engineers to which we desire 
to apply it. We have provided that the entrance fees and 
subscriptions for Licentiates shall be lower than for Asso- 
ciates ; we have also made provision for transferring them 
easily out of the Associate class by not putting them to 
the trouble of obtaining the five signatures which other 
transfers would require. We have also made provision for 
tuking out of the Associate class those who are qualified 
as Associate Members. 


ASSOCIATES. 


Bv this arrangement the Associate class would become 
an absolutely non-electrical class not holding rank of 
Corporate membership and would consist of : N on-electrical 
Persons.—Persons of good education whose admission 
would be satisfactory to the Council, who are not electrical 
engineers, but are connected with the applications of 
electricitv. Examples: Directors, managers, secretaries, 
ete., of electrical undertakings, barristers and solicitors, 
tramway managers, scientists, engineers (non-electrical), 
patent agents, parliamentary agents, contractors, electrical 
survevors, medical men, ete., etc. Under the new Articles 
the Associates are not entitled to vote on alterations in the 
Articles of Association, but provision is made for the 
election of three Associates as Members of Council. In 
strengthening the Associate class the Council bear in mind 
that the development of electrical engineering is by no 
means confined to the work of electrical engineers, but 
that it is equally due to the gentlemen connected with the 
industrial side of the profession whom it is desired to 
attract in large numbers as Associates, 
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MEMBERS. 

With regard to full Members, you will remember that 
the present Articles provide for the admission as Members 
of those who are “so prominently associated with the 
objects of the Institution that the Council consider their 
admission to Membership would conduce to its interests.” 
Under this rule the Council have from time to time elected 
men of eminence, though not electrical engineers. The 
Council carefully considered whether this practice should 
be continued, and alter careful debate they came to a 
unanimous conclusion that it was to the best interests of 
the Institution that the practice should continue. The 
Council, however, redrafted the description to the effect— 

12 (d) That he :— 

Not being an electrical engineer by profession, is a 
person of eminence who has rendered important 
service to electrical engineering in the fields of com- 
merce, finance, law, or science, such that the Council 
consider his admission as a Member would conduce 
to the interests of the Institution ; 

but they added :— 

provided that the number of persons on the register 
at any time, elected under this qualification, shall not 
exceed 100, and that after the first 50 shall have been 
elected, not more than 10 such persons shall be elected 
in any one year. . 

CORPORATE AND Non-CorPoRATE MEMBERS. 

The three classes of Honorary Members, Members, and 
Associate Members are to be called ** Corporate Members "' ; 
so that we have on one side Corporate Members, consisting 
of members of various grades, and on the other side Non- 
Corporate Members, the Associates, Licentiates, and 
Students. 

ABBREVIATED TITLES. 

In order to emphasize the fact that both the Associates 
and the Licentiates belong to classes totally distinct from 
those of the Corporate Members, it is provided in the new 
Articles that they shall not use the ordinary abbreviated 
titles usual in engineering institutions, but that they shall 
write their grade in full: “ Associate I.E.E.," or “ Licen- 
tiate I.E. E." 

CONSTITUTION OF CoUNCIL. l 

Hitherto it has been provided that there should be 15 
ordinary Members of Council, 12 of them being full Members 
and three being either Associates or Associate Members. 
As already mentioned, it is felt that in strengthening the 
Associate class by eradicating the junior engineers it would 
be well that this class should be represented directly on 
the Council; and therefore the number of +15 Ordinary 
Members 1s raised to eighteen; there being 12 Members, 
three Associate Members, and three Associates. 

New MEMBERS OF COUNCIL. ` 

I draw your special attention to another change. In 
order to secure the election of new Members to the Council, 
Article 49 stipulates as follows :— 

“ Provided that each year not less than three of the 
persons, of whom two shall be Members, nominated by 
the Council for election as Ordinary Members of Council 
at the annual general meeting, shall not have previously 
served on the Council in any capacity.” 

CHAIRMEN OF Loca. SECTIONS. 

I also draw your attention to another change. It is 
dips in our present Articles that the Chairman of each 

ocal Section shall be ex-officio a Member of the Council. 
It has been pointed out that it is not always convenient 
for the Chairman to attend: that possibly on those occa- 
sions the immediate past-Chairman might be able to 
attend, and provision is made in these new Articles that 
he also shall be a member of Council. If they are both 
present together they do not have two votes, which, of 
course, would obviously be contrarv to the principle of 
the Members of Council in the main being elected by the 
members of the Institution. - 

NOMINATIONS FOR ELECTION TO THE COUNCIL. 

Another very important Article is the one designed to 
meet the difficulty in which the Council sometimes felt 
themselves with regard to their nominations of new Members 
of Council at the annual meetings. It is provided that 
some time prior to the time when the (Council have to 
select its nominations it shall be in the power of a body 
of the members to make their own nominations to the 
Council. If the Council feel that it is in the interests of the 
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Institution that those names should be accepted, they wil 
put them on their list, and there would, therefore, then be 
no need for any appeal to the members as to their nomina- 
tions. If the Council feel disinclined to accept the whole 
of the members so nominated, then the selection has to go 
to the body of the members for ballot. 

FINANCIAL REQUIREMENTS. 

The last thing I have to speak about 1s the increase of 
subscriptions. I have already alluded to the increased 
dignity which comes to the title of * Member of the Institu- 
tion of Electrical Engineers," or “ Associate Member." 
or “ Associate,” conferred by the acquisition of this 
building. It was impossible, in view of the imposing and 
commodious buildings belonging to other similar Institu- 
tions, to stay any longer in a second floor in Victoria-street ; 
in fact, I think 1t is marvellous that we did so well in such 
quarters. At last our finances permitted us to make this 
important move, and that move does not necessitate an 
increase of the subscriptions per se. As your Treasurer, I am 
able to tell you that though we are working on a small 
margin after providing for interest on our mortgages and 
Sinking Fund for wiping off the same, we have a margin to 
the good, and under normal conditions of growth that 
margin should be an increasing one. It is true that it is 
subject to one contingency, namely, that we continue to let 
the upper part of our building on somewhat similar terms 
to those paid by the present tenants. It is not desirable, 
in view of negotiations with new tenants, to go into details 
in public, but I feel bound to mention the possible heavy 
liability ,amounting to about £3,000 per annum, coming upon 
us in June next when the present tenants leave. 

GUARANTEE FUND. 

To prepare against the contingency of the premises 
remaining unlet, and to meet any other eventuality, a 
number of past and present members of the Council have 
formed a guarantee fund, amounting to over £7,500, upon 
which the Institution may draw in the form of loans at 
any time before December 31, 1915, the loans to be 
repayable whenever convenient to the Institution. But 
if any such contingencies arose the increased subscriptions 
would be a welcome addition to the credit side of the 
accounts. 

INSTITUTION BUILDING. 

It is hoped, however, that the contingency will not arise, 
and I am able to state that we are not here to-day asking 
you to sanction an increase of subscriptions because we 
cannot pay our way. We can; but we are impressed with 
the fact that being in possession of this building, it lies 
within our power now to do things that we never could do 
when we were in Victoria-street ; when even for our meetings 
we had to go to a friendly Institution, whose generous 
hospitality we enjoved for 38 years, and upon whose kind- 
ness we could not continue to encroach. Here we have a 
building of such proportions and such opportunities that we 
can gather around us all ^ Electrical Energies” which hitherto 
have been scattered. Already we have the British Electro- 
technical Committee housed here ; and though it is carrying 
on a good work which we have never been able to do before, 
it costs money. We can invite other bodies akin to ourselves 
to come and join us in our work, and it has been a source 
of gratification to the Council to be in a position to grant the 
use of the lecture theatre and meeting rooms to the follow- 
ing societies and bodies :— The Societv of Engineers, The 
Institution of Post Office Electrical Engineers, The Institu- 
tion of Junior Engineers, The Faraday Society, The Rónt- 
gen Societv, The Electrical Contractors’ Association, The 
Electrical. Manufacturers’ Association, The Incorporated 
Municipal Electrical Association, The Associated Municipal 
Electrical Engineers (of Greater London). The Electrical 
Committee, The Publicity Committee of the Electric 
Supply Companies of London, Electrical Arbitrations. 

EFFECT OF THE EXAMINATIONS. 

Our very examinations for Associate Members mav in 
themselves involve us in a financial loss, not only for 
the expense of holding the examinations themselves— 
which I do not dwell apon—but as a result of those examina- 
tions the increase in our Associate Membership may fall 
off. We must make financial provision for any falling off 
in our income which such examinations may entail. 

DEVELOPMENTS OF THE INSTITUTION. 

Then it has been said that instead of saving up our 

Journal and issuing it atrintervals, when almost everybody 
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has forgotten the purport of the papers and what was said 
in the discussion, what a splendid thing it would be to 
issue it monthly, while the matter is fresh in our minds. 
That would be of great assistance to us all, and especially 
to our vounger members, who want the information in the 
fullest. detail as quickly as possible. Again, various other 
excellent suggestions are constantly being made round our 
Council table, and the President says: ‘“ What does the 
treasurer say ? " What the treasurer alwavs says is: “ Mr. 
President, we have no money to spare; we have not a 
sufficient margin to enable us to carry out these great 
developments which every man round this table 1s desirous 
of seeing.” Give the Finance Committee greater resources, 
and you make financial provision for enlarging the 
scope of athis Institution in a way that  everv 
Member and Associate Member will he proud of. 
We have with us to-day Mr. Robert Kaye Gray, the 
Chairman of the Finance Committee, one of those men 
who is the embodiment of prudence itself when it comes 
to the question of spending money, so that even if the pro- 
gressive members broke down the back of the honorary 
treasurer, it would be quite impossible to persuade Mr. 
Gray to embark upon a scheme which he did not see his 
way thoroughly to finance. l 
LECTURES AND SUMMER MEETINGS. 

“ Lectures by specialists," it is said by one, would be 
a splendid thing. We have at the present time papers from 
men engaged in the industry, but why not get prominent 
men in every branch to come here? An excellent idea, 
but one which requires money. Some say we ought to have 
extra meetings and informal discussions. A motion was 
brought before us a little while ago—I do not think I am 
disclosing any Council secrets in telling you this—that we 
should have a summer meeting every year, that we should 
visit the great centres. It all means money. “ But if 
everybody pays his fare and his hotel bill, how does it 
mean more money to the Institution * " Well, the way 
the printing bill and our staff travelling expenses and our 
receptions mount up, when we indulge in these things, is 
very well known to the members of the Finance Committee. 

EMPLOYMENT AND INFORMATION BUREAU. 

Some urge that we might open an Employment Bureau, 
so that any electrical engineer in want of a post may speedily 
get into touch with employers requiring assistants, and 
vice versa. The suggestion is made that we should have a 
supplv of technical and commercial information for 
individual members. Here, again, it is a pure question 
of funds. 

LIBRARY. 

And, finally, we have a magnificent library, but of 
what use is it to our country members ? We know how 
limited the use is. If we started a lending library, how 
useful that library would become. But the chairman of 
the Library Committee savs, “If you start a lending 
library I must have so many hundred books duplicated or 
triplicated ; I must have a catalogue drawn out on abso- 
lutely new lines.” If we want a lending library we must 
provide additional funds. 


Correspondence. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. i 


To the Editor of the ELECTRICAL ENGINEER. 

Sir,—Having secured the adjournment of last Thursday's 
extraordinary General Meeting of the Institution of 
Electrical Engineers it is necessary for those who are not 
satisfied. with the proposed changes in the Articles of 
Association to take concerted action for their amendment. 

It seems desirable to direct attention only to the main 
alterations which would be produced by the New Articles, 
as if amendments of principle can be secured, the minor 
amendments of detail which thev would necessitate could be 
left in the hands of the Council. It is to be hoped that the 
procedure at the adjourned meeting will be arranged to 
allow this course to be adopted, as no advantage can be 
gained by wasting the time of the meeting discussing and 
voting upon a multitude of minor amendments which are 
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simplv dependent on the decision reached regarding the 
points of importance. 

The first question is that raised by Articles 4-17, covering 
the qualifications for membership. Broadly, the effect 
of these Articles is to increase the existing tendency for 
the Institution to become more a Trade Association and 
lessYa*professional body. To check this it is necessary to 
modify sections c and d of Article 12 which govern the 
admission of non-professional men to full membership, and 
to insist on the deletion of Article 15 which creates the 
new class of Licentiates. Apart from the name (which is 
a minor matter) there seems to be no need for this class, 
as those eligible for it fall naturally into one or other 
of the existing classes—Students, Associates or Associate 
Members. The addition of more classes is in itself most 
objectionable for two more or less opposed reasons. 

On the one hand it involves labelling members with a 
title indicating their qualifications too minutely, and on 
the other hand it can only tend to the complete loss of the 
value of all our Institution titles in the eves of a public 
which cannot be expected to appreciate the fine distinctions 
which may be apparent to members of the profession. — 

The next series of important changes are in Articles 
26-40, dealing with subseriptions, etc; It is to be presumed 
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that the Council will satisfy existing members that tho 
Institution has the legal right to increase their subscriptions, 
and it is to be hoped that they will publish a financial 
statement shewing the necessity for the increase, giving 
particulars of the additional income anticipated and the 
manner in which it is proposed to expend it. Many of us 
feel that the subscriptions which we now pay are greater 
than is warranted by the advantages we enjoy and the least 
that can be expected, if we are asked for more, is that 
necessity should be clearly proved. In this connection it may 
be remarked that no such necessity was shown by the last 
Annual Report of the Council, and that one of the reasons 
there given for an increase in subscriptions—that it would 
raise the prestige of the Institution—shews a complete 
failure to grasp the meaning of prestige in a professional 
body. Apart from these points the alteration in the rates 
for compounding needs explanation: this alteration 
implies that the old rates were on an unsound financial 
basis, in which case it is remarkable that existing Members 
are asked to increase their subscriptions bat existing 
members who have compounded are not called on to pay 
the difference between the old and the new compositions. 
The most important point in connection with the subscrip- 
tion rate 18, however, that there should be discrimination 
between town and country members. Mr. Hammond's 
contention last Thursday that the existence of the Local 
Sections obviates this necessity, cannot be maintained in 
the face of the acquisition of the Institution Building, how- 
ever plausible it may have been when we had no proper home 
of our own. Feeling on this question is strong amongst pro- 
vincial members and it will be difficult for the Council to 
justify the increase to them however successful they may 
be with town members. 


Finally, we come to Articles 44-54 dealing with the 
composition and election of the Council. As regards the 
composition it need only be remarked that the non-corporate 
associates are over-represented, and that the proportion 
between associate members and associates on the Council 
should be 4 to 2 or even 5 to 1 instead of 3 of each. 


The methods proposed for the election of the Council were 
stated by Mr. Hammond on Thursday to be intended to make 
the election more democratic, but actuallv can hardly fail 
to have exactly the opposite effect and to lead to the 
Council becoming entirely co-opted. The opportunity to 
nominate candidates a/ter the publication of the list of the 
Council's nominees should be restored, and the provision 
in Article 49 that under any circumstances 5095 of the new 
Councillors shall be the nominees of the old Council should 
be deleted. It would be advantageous to provide that the 
Council's nominees shall exceed the number of vacancies 
so that there would necessarily be a ballot, and the nomina- 
tion of other candidates would be less invidious. Very 
great importance attaches to the question of the election 
of Council if members wish to retain a real control of the 
Institution, the more so in view of Articles 66 and 69 
if these are allowed to stand), the first providing that the 
Council can effect loans and the second that thev can 
incorparate kindred societies, without sanction by a 
general meeting. 


I can only plead the importance of the subject as an 
excuse for so long a letter, and in conclusion would repeat 
that concerted action must be taken at once if these Articles 
are not to be adopted unamended. It is very greatly to be 
régretted that the Council did not submit a draft to all 
members, and invite criticism and amendment some 
months before thev proposed the formal submission of the 
Articles to a general meeting. Radical changes should not 
be made without the considered support of the majoritv of 
members, and three years’ deliberation of a committee 
sitting in private is no substitute for open discussion. It is 
unfortunate if the method actually adopted by the Council 
forces on some of us a course apparently directly hostile 
to their proposals, but the blame for this result cannot be 
Jaid at our doors. 


Yours, faithfully, 


MAURICE SOLOMON. 
“ Bradley,” 


Grange Lane, Erdington, 
Birmingham. 
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POSTAL AND NATIONAL TELEPHONES. 


To the Editor of the ELEcTRICAL ENGINEER. 

Sir,—In less than two months the Postmaster-General 
will take over the National system, and before the change 
it may be well for as many persons as possible to take a last 
comparative glance at the working of the two systems : one 
representing commercialism and the other State action. 

First let the enquirer make a call at the Gerrard-street 
exchange of the National Company. Note whether the 
attendant is prompt in giving attention to the telephone 
business, or whether he has other work in hand which he 
must do first. Also take note-as to whether the copy or 
copies of the telephone directory are complete books or 
whether they are mere heaps of odd and disjected leaves. 
Further, the observer should carefully note whether the 
call boxes and the fittings are rigidly and brilliantly clean, 
or quite the reverse. 

Having noted the state of things, the investigator should 
visit the chief Post Offices in the immediate neighbourhood, 
and make similar observations. One may well commence 
with the Post Office in Foubert's-place, just off Regent- 
street, then across Regent-street, to the Post Office at No. 
149, and afterwards to the Post Office in Church-place 
Piccadilly. If the visit 1s made a little before 6 in the 
afternoon, or at the busy time, and the visitor is kept 
walting a long time before his instructions are taken, and 
then another long time before he is told that there is no 
reply, it may be a matter of interest tofendeavour to ascer- 
tain whether the bell of the person called really did ring. 

Now that State, Municipal, or Public production or trad- 
ing 1s being so strenuously vaunted as efficient and satis- 
factory, a strictly comparative study of the two systems of 
telephone service may be instructive and useful. I must 
own that my own personal experience of the Postmaster- 
General's mode of fitting and supply is by no means fully 
satisfactory, and by enquiries in this neighbourhood I am 
inclined to think that I have not been worse served than 
other subscribers on the Chiswick (postal) exchange. 

Installation effected on June 1, 1910. No card of in- 
structions, no number ticket or tablet on telephone, the bell 
fastened with long screws, two of which passed through the 
partition and projected 7 of an inch into the next room, the 
composite conducting cord outside the house unprotected 
and left in loose loops and festoons, and the bell itself proved 
to be weak and wholly unsatisfactory ; more worthy of a 
place in the stock of a German toy shop than as a part of 
a real telephone installation. 

I expected some official inspection, but no, and repeated 
strenuous complaints, extending over two months, first to 
the exchange by telephone and then by steps to the Post- 
master-General at his private house, resulted in the card of 
instructions and the number plate being supplied on August 
13, or some ten weeks after, and on the same day there was 
such formal inspection and connection with the testing room 
as the National would have carried out within two or three 
days of the installation. 

All the above-mentioned shortcomings are now remedied. 
except that the unsatisfactory hell has not been replaced. 
Correspondence on the subject is making slow progress 
(e.g., a letter of mine dated June 1 was replied to on July 
13), but in time, I hope, to obtain a satisfactory bell, equal 
in power and merit to those fitted by the National. or to 
hells in use at the postal official establishments. 

Yours very truly, ) 
THomas Bo nas. 


THE JUNIOR INSTITUTION OF ENGINEERS. 


At the recent annual general meeting of this Institution, 
the scrutineers reported that the election of officers, cte., 
had resulted as follows: Chairman, Mr. Walter T. Dunn ; 
Vice-Chairman, Messrs. 8. Bylander and Percy L. Young ; 
Librarian, Mr. S. V. Cooke; Hon. Auditors, Messrs. H. 
Norman Gray, and W. D. MacPherson; Members of 
Council, Messrs. D. N. Hunt, J. B. Knowles, Reginald 
Krall, and J. J. Page; Provincial Members of Council, 
Messrs. R. Hockly (Neweastle-on-Tvne), Ernest King 
(Sheffield), R. H. Parsons (Peterborough), Eustace W. 
Porter (Southampton), T. P. Hosegood (Bristol), A. Knight 
Croad (Glasgow), W. E. Lilly (Dublin), and H. F. Hunt 
(Pembroke). 


JE 


. hardwood joinery in the house. 
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The Electric Lighting of Theatres. 


THE EQUIPMENT AT THE LONDON OPERA 
HOUSE. 


The new Opera House in Kingsway stands on a magni- 
ficent site, the total area of which is 24,500 superficial feet, 
having a frontage in Kingsway of 265 feet, with two returns 
in Portugal-street and Sardinia-street of 103 feet and 
88 feet respectively. The style of architecture is Franco- 
Grecian, the exterior facade being of Portland stone with 
granite base, which is continued for 50 feet in Portugal- 
street and Sardinia-street, ‘after which light red brick 
facings relieved by stone bands have been used. The feature 
of the facade is the central window, which is 30 feet high 
from the carving underneath it to the top of the pediment. 

The main entrance to the building is at the lower end 
of the Kingsway front. Here a broad flight of marble and 
mosaic steps leads into the vestibule and booking offices. 
The outer and inner entrance doors and screens and the 
fronts to the booking offices are in mahogany, as 1s all the 
Beyond is the entrance 


hall, a large space with columns, panelled walls and coffered 
ceiling. A panelled mahogany wainscot runs round this hall, 


FRONT OF HOUSE DISTRIBUTION SWITCHBOARD. 


which opens on to the private box foyer. There are 21 boxes - 


on this tier, twelve of which are provided with large ante- 
rooms. 
where are situated 16 more hoxes. 

The stalls saloon stretches right across the building 
and is decorated in the same manner as the entrance hall, 
the counter and cabinet being in mahogany. From the 
entrance hall a marble lined staircase leads to the circle 
foyer, where the scheme of decoration 1s of a similar nature. 

The stage is 84 feet wide and 65 feet in depth. The 
proscenium opening, which is 45 feet wide and 50 feet high, 
is designed to prevent echoes, so that each portion of the 
house will have a clear sound of the voices of the performers. 
The stage is lighted from above by means of eight battens 


containing 200 lights in each. The footlights have also - 


Two marble staircases lead down to the stalls, : 


250 lights. There are 75 lights at each side of the proscenium | 


opening, and there are also 12 hanging lengths of 24 lights 
each at the sides of the stage. Metallic lamps have been used 
and are in four different colours. In addition to this there 
are eight large projecting arcs to give several effects, 
such as sunrise. sunset, rainbow, storm, waterfall, etc. 
The latest improved dimming regulators are used, and at 


the back of the stage there is a special effect board of 


300 amperes. All the lights are operated from one switch- 


board on the prompt side. The scene docks, of which there 


are two, occupy a large space 75 feet by 35 feet, and a 
total height of 50 feet behind the stage. A large teak trap- 
door in the floor of the upper dock and a hand power goods 
lift connect the two docks. 


Àn artesian well has been sunk in the north-east corner 
of the building to a depth of 450 feet. A motor pump pumps 
the water into two 800 gallon tanks on the roof, one at 
either end of the building. These in turn feed two 500 
gallon tanks at the Portugal-street end—one for the lava- 
tories and the other for the heating installation, and two 
200 gallon tanks for the supply to the dressing 
rooms. 

The “ Plenum” system of ventilation has been used, 
the two main ducts being formed at each side below the 
level of the stalls floor, from which branches worked in 
with the concrete partitions or formed with galvanised 


| iron trunks are carried to all parts of the house with four 


electric fans in the auditorium roof. 

The architect was Mr. Bertie Crewe, Shaftesbury-avenue ; 
contractors, The Building Construction Company, Ltd., 
Cockspur-street ; constructional steelwork, Messrs. R. 
Moreland & Son, London ; stone, The Bath Stone Firms, 
Ltd., Bath; statuary and carving, Mr. Thomas Rudge, 
Surbiton ; heating and ventilation, Messrs. Strode & Com- 
pany, London; fireproof curtain, and hydrants, Messrs. 
T. W. Vaughan & Company, Islington ; fibrous plaster and 

decorations, Messrs. A. R. Dean 

& Company, Birmingham ; elec- 

tric lighting, Messrs. Malcolm & 

Allan, London and Glasgow. 

ELECTRICAL SUPPLY AND 
SERVICES. 

The current is supplied by the 
Charing Cross, West End and 
City Electricity Supply Company 
and by the Metropolitan Electric 
Supply Company, both direct- 
current. The pressure is 200 volts 
for power and 100 volts for 
lighting. The Charing Cross 
Company serves the whole of the 
stage lighting, part of the front 
of house lighting controlled from 
the stage, and other lights in the 
front of house. The Metro- 
politan Company serves the 
dressing rooms, the rest of the 
front of house lighting and all the 
power for heating, ventilating, 
pumping, etc., etc. The current 

= for lighting 1s on the three-wire 
system throughout and for power 

on the two-wire system (200 

volts across outers). The Charing 
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Cross Company’s Mains are taken in at two points, (1) stage 
switchboard and (2) small front of house switchboard. 
The Metropolitan Company’s mains are taken in at three 
points, (1) power and special effect switchboards, (2) 
dressing rooms switchboard, and (3) large front of house 
switchboard. 

STAGE SWITCHBOARD. 

This is of black enamelled slate on iron framing and 
divided into four circuit panels and one panel for “ black 
out "switches for stage and auditorium lights. To comply 
with the London County Council regulations, all con- 
nections are on the front. The mains are of '9 sq. in. 
section vulcanised rubber lead covered and steel armoured. 
Capacity of board, 1,500 amps. The four circuit panels 
are arranged for 78 circuits in all, each fitted with a D.P. 
" Zed " fuse and an S.P. knife switch. 


Panels. Circuits, 
"tage Árcs, etc.. : 12 
Stage (through dimmers) : 32 
Auditorium (through dimmers) 20 
Stage (general) .. 14 


STAGE REFLECTORS AND DIMMERS. 

The reflectors are on the same platform as the switch- 
board, and the dimmer resistances are arranged vertically 
above, on an iron and teak platform. The regulators are 
in three tiers of wheels, 15 for white Jamps, 6 for blue and 
red lamps, 4 for amber lamps. The dimming resistances 
are in two tiers of two colours each. 

Front LIGHTING SWITCHBOARD (SMALL). 

This is situated in the telephone office at the right of 
main entrance. Black enamelled slate—37 circuits, each 
with two “ Zed” fuses and one tumbler switch, ‘all in 
lock-up teak case with two glazed doors. 

PowER AND SPECIAL ErrECT SWITCHBOARDS. 

Service mains are taken to & main power board in 
intake chamber. The two outers are split into two 100 amp. 
circuits and one 25 amp. circuit, each with D.P. switch 
and two-way fuses. These circuits supply iron-clad distri- 
bution boards in various parts of the building and control :— 
one 100 amp. for deep well pump, one 100 amp. for 

" Plenum" ventilating fan and small extraction fans in 
roof, one 25 amp. for stage power where required. Three 
wires are also taken to the special effect switchboard at 
the back of the stage (250 amps.). 

Dressinc Rooms SWITCHBOARD. 

Service mains are taken to a distribution board fixed 
near stage entrance, 24 circuits. Pattern as front of house 
boards. 

Front LIGHTING SWITCHBOARD (LARGE). 

Service mains are taken into room on left of main 

entrance. Distribution board as before ; 78 circuits. 


STAGE LIGHTING. 

Eight battens, each 200 lamps (two battens white lamps 
onlv, six battens 100 white, 33 red, 33 blue, 33 amber) ; 
** float" (footlights), 250 lamps in four colours; proscenium, 
50 lamps in three colours; * lengths,” 14, each 24 lamps ; 

" bunch lights,” 6, each 12 lamps; stage plugs, 13; 
lightning ares, 6, with special switch at prompt corner ; 
stage arcs (projectors), 6, for colour, cloud, water, and other 
effects, with “scissor”? shutters; porthole projectors, 


2, for special effect ; special perch for arc lamps, 4, with 
various mediums. 
WIRING. 

Dressing rooms, work rooms, and staircases in front of 
house, etc., all surface * Stannos." Rest of house, 600 
megohm C. M.A. cables and wires in screwed solid drawn 
steel barrel with Malcolm & Allan's special boxes. All 
wires drawn through afterwards, and wiring looped in 
throughout. Total amount of cables and wires, 38,000 
yards; total amount of barrel, 30,000 feet. 

FITTINGS. 

Auditorium main ceiling: 400 concealed lamps behind 
cornice, with Siemens reflectors, 160 lamps in four tier 
fitting behind glass sunlight disc (this fitting weighs about 
one ton and can be lowered to ground), four 9-light elec- 
troliers, two 5-light electroliers. 

Auditorium walls: Four 3- -light flambeaus. 

Auditorium vaulted ceiling: Concealed lamps behind 
cornice with Siemens reflectors. 

Circle front: 24 bracket pendants with three chains 
and satin glass dishes, one bracket over each box. 

Boxes: One pendant in each box; two pendants in 
each retiring room, one wired off each supply ; satin glass 
shades. 

Ceilings of gallery, circles and stalls: 
with large satin glass bowls. 

Lounge hall: 10 3-light cut-glass bowl pendants ; 
3-light candle brackets. 

Vestibule: 115 concealed lamps behind cornice with 
Siemens reflectors. 

Box Foyer: 5 satin glass 3-light pd 300 con- 
cealed lamps, all round cornice with Siemens reflector. 

Circle lounge and Foyer: 14 3-light brass conical bowl 
pendants. 

Stalls lounge : 


Ceiling fittings 
13 


10 3-light satin glass bowl pendants. 

Circle bar: 1 large 3-light L'olophane bowl pendant 
with 6 candles; 2 2-light oyster fittings with satin glass 
suspended by chains. 

Stairs: Oyster bulkhead fittings with satin glasses. 

Verandah on Pavement: 300 lamps (76 in flambeaus). 

Exterior: 6 cast iron brackets with iced globes, each 
with one 250 c.p. lamp, two 150 c.p. lamps, two 100 c.p. 
lamps. 

Lamps. 

All of the metal filament type, varying from 16 to 
250 c.p., but mostly 32 c.p. ; stage lighting, about 2,300 ; 
house lighting, about 3,000 ; total, about, 5,300 repre- 
senting about 200 kw., exclusive of are lamps and stage 
gear. | 

GENERAL. 

The electrical contractors were Messrs. Malcolm & Allan, 
Ltd., Kingswav-house, W.C., and the consulting engineer, 
Mr. F. J. Humphrey, 39, Charing Cross-road, W.C. Tenders 
were asked for on June 12, and the work was started in 
the first week of July. The interior fittings were specially 
designed for Mr. Bertie Crewe, the architect of the building, 
by Messrs. Verity's, Ltd., and are mostly of brass with 
gilt finish. The iron brac ‘kets on the exterior of building 
were supplied by Messrs, Vaughan and Brown. The whole 
of the electrical stage equipment, switchboards, cables 
and wires, reflectors, etc., are of Siemens manufacture. 


The Hutchinson Stage Batten and Floats. 


In connection with the electrical equipment of theatres ' 
some extremely important developments have been 
recently perfected by Mr. R. H. Hutchinson, Electrical 
Engineer to Messrs. Fred Wilkins & Brother Ltd., of 
Liverpool. 

Mr. Hutchinson has designed a new Stage Batten of the 
all-metal type the top and ‘back of which are made in one 
piece from substantial sheet steel, and while the corners 
are strengthened by steel channels or angles the whole frame 
is firmly “bolted together. The reflector is hinged, and so 
designed that the removal of a few clips allows it to be 
turned right back, the wiring thus being laid bare and 
perfectly accessible. 

Each lamp holder is insulated from the reflector by means 
of fibre so that even should a holder through any reason 
become alive, the batten itself remains dead. A verv high 
insulation resistance is by this means obtained. Additional 
strength is obtained by the use of T. Iron supports across 


A^ 


. market. 


the front of the batten, while guard wires are threaded 
through holes drilled in the T. Iron. 

The complete batten is claimed to be the strongest and 
the best designed for stage use at present on the 
Although of great strength, there is no objection- 
able weight as the great aim has been to offer strength 
combined with lightness. 

Mr. Hutchinson has also designed an improved form of 


. Footlight Floats which are built on similar lines to the 


| 


battens. The float consists of two parts, one part forming 
the bottom and top portion of the reflector, and the other 
part forming the bottom portion of the reflector and lamp 
support. In the Footlight Float, as this is a fixture, the 
additional strengthening bv the employment of steel 
channels and angles is not required. The lamp holders are 
insulated in exactly the same manner as they are in the 
battens. These floats, like the battens, may be made in 


"any length, and to, suit any requirement. 
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FIREPROOF SPRINKLER CURTAIN. 


Mr. Hutchinson in addition to his improvements in | 
electric stage lighting for theatres has also turned his | 


attention to the much vexed question of Fireproof Curtains 
and has perfected and patented a new design which is a 
marked improvement on existing models In the first place 
the cumbersome Channel Frame of other curtains is re- 
placed by a tubular construction combining a maximum of 
strength and rigidity with lightness—in fact the weight of 
one of these curtains of equal size and strength is about half 
that of other types. The curtain itself runs on ingeniously 
designed guides so arranged as to make jambing and stick- 
ing an impossibility. The frame, which is strongly covered 
on one or both sides with stout asbestos, makes upon being 
lowered to the stage, an automatic connection with the 
water supply by means of special valves carried on its two 
bottom corners. ! 

In the event of fire the water can be turned on bv 
releasing a small catch, any number of which can be placed 
around the stage or in the auditorium. Upon any one of these 


catches being released the curtain will first come down to | 
the stage, the water will then flow up through all the tubes | 


comprising the frame, and be sprayed through nozzles 
placed along the horizontal members, the nozzles being 
designed so as to form a complete thin sheet of water 
travelling at very high speed over the entire back of the 
curtain. The effect of this is :— 

(1) That the water running through the tubes of the 
frame keeps them cool and prevents any possibilitv of 
buckling under the influence of heat. : 

(2) The evaporation of the thin sheet of water on its 
passage down the back of the frame effectually absorbs 


any heat before it has a chance of attacking the | 


curtain. 
(3) Should a hole be pierced through the curtain bv 
falling timber the sheet of water which will of course 


close up, forming a seal over the fissure and preventing | 


Steam or smoke from entering the auditorium. 

Ordinary operating handles can be placed in the usual 
positions for simply lowering the curtain when of course 
the water is not applied, but in addition to this as explained 
above, in the event of one of the emergency handles being 
operated, the curtain will lower and the water will then 
come into action. These emergency handles are placed 
in small boxes with a glass front so as to prevent their 
being operated  accidently. 
From the auditorium the 
appearance of the curtain is 
identical with other types, 2rd — . 
it is also interesting to rote | ^. 
that in spite of the many 
advantages offered by this | 
curtain, it can actually be | 
sold at a slightly lower price 
than most other makes of 
curtains. 
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A general monthly meetine 
of the members of the Roval 
Institution was held on 
Monday, the Duke of North- 
umberland, K.G., President, 
in the chair. Miss €. A. 
Clarendon, Lord  Congletcn 
and Mr. A. Hall were elected 
members. The Chairman 
reported the decease of the 
Right Hon. Earl Cathcart, 
D.L.. J.P., a Manager, Pro- 
fessor G. L. Van der Mens- 
brugghe, Professor W. V. 
Spring and Professor L. J. 
Troost, Honorary Members 
of the Royal Institution. 
and resolutions of condolence 
with the families were 
passed. 
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Diary. 
FRIDAY, NOVEMBER 10.* 


|, [NSTITUTION or ELECTRICAL ENGINEERS (Birmingham 
| Local Section).—Fifth Annual Dinner, Grand Hotel, Bir- 
| mingham. President, Mr. M. J. Railing; 7 p.m. 
PuysicaL Socrety or Lonpon.—Finsbury Technical 
College. 1. “ Reflecting Polariscopesfor the Study 
of Optical Stress in Materials" by Prof. Silvanus 
| Thompson and Prof. E. G. Coker. 2. “The Effects 
of Holes and Semi-Circular Notches in the Distribution of 
Stress in Tension Members." (Deinonstrated by polarised 
light.) By Prof. E. G. Coker. 3. (a) “ A Surface-tension 
Phenomenon " ; (b) * Temperature Rise in Drops as they 
Part " ; (c) * Temperatures of Equidensity of Liquids " by 
Mr. C. R. Darling. 4. (a) “ Exhibition of a Large Har- 
monograph " ; (5) ** Physiological Effect of an Alternating 
Magnetic Field"; (c) “ Demonstrations of Acoustical 
Experiments, New and Old," by Prof. S. P. Thompson, 
5 p.m. 


Monpbay, NOVEMBER 13. 


| INSTITUTION OF MECHANICAL  ENGINEERS,—Storey's- 
| gate.—Meeting of Graduates’ Association, 8 p.m. “ Modern 
| Locomotives,” by Mr. J. Brander, Mr. H. A. Ivatt. Member 
| of Council, in the chair. 
_ Institution or Post OFFICE ELECTRICAL ENGINEERS.— 
Metropolitan Centre. Lecture Hall of the I.E.E., Victoria 
Embankment. — * Departmental Contracts.” Mr. W. S. 
| Mountain. 


| 


WEDNESDAY, NOVEMBER 15. 
INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
| Local Section).—Joint meeting with the Liverpool Enei- 
neering Society at Liverpool. Professor E. W. Marchant on 
‘The Function of the Laboratory in the Training of an 
Engineer." 7.30. | 
INSTITUTION OF ELECTRICAL ENGINEERS (Yorkshire 
| Local Section).—First general meeting of the Session, Hotel 
Metropole, Leeds. Address by the Chairman, Mr. T. 
Harding Churton, M.I.E.E. 7.30. 
THURSDAY, NOVEMBER 16. 
NortH-East Coast INSTITUTION OF ENGINEERS AND 

SHIPRUILDERS.—Conversazione. 


RuGBY ENGINEERING SocigTy.— Lecture : 
Mr. R. C. Clinker (member). 


“ Gvrostats," 


t XA 


“hes. bay 
. ' 


LEI TES 
22 | $ 


um T E B - 3i" t 
LK abe sae Nt 
Mao a var "7h 
- es) Q4 
Ar? 1^ VOCI 


THE HUTCHINSON sAFETY CURTAIN. 


570 


THE ELECTRICAL ENGINEER, NOVEMBER fo, 


1011. 


Are there too many Electrical Engineers? 


We give herewith a further instalment of letters which 
have been received on this important subject. 


Professor Mather's View. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—In response to your enquiry on the above subject, 
I beg to say that my experience would lead me to answer 
the question in the negative. I should, however, point 
out that the enquiries I receive from employers are cluefly, 
but by no means entirely, for men just leaving college. 

During the last two years the openings for college trained 
men has been unprecedented, my chief difficulty being to 
find men to fill the posts offered. In fact, the demand 
has exceeded the supplv. Several manufacturers now send 
enquiries months before the end of our session, askiny for 
inen suitable for their purposes, and many of our students 
obtain appointments before the completion of their course. 

Some firms are so well satisfied with our nominees that 
they have offered to engage anyone the City and Guilds 
Engineering College can recommend. From the college 
standpomt this is very satisfactory. We shall, of course, 
take care that the confidence is not misplaced. 

T. 

Imperial College of Science and Technology. 

City and Guilds (Engineering) College, 

South Kensington, 
Nov. 6, 1911. 


MATHER. 


Hoping for the Best. 
To the Editor of the ELECTRICAL ENGINEER. 


I should be glad if you will enrol my name upon your 
list of applicants. I am enclosing a summary of qualifica- 
tions and copies of a couple of testimonials, which can be | 
further supplemented for prospective enquirers. I am 
prepared for an appointment at home or abroad. 

My experience is identical with that of other of your 
correspondents who have held previous high positions, but 
I still am hoping for the best. 


* AJAX.’ 


a cee ee 


An Application from Antwerp. 
Monsieur l'Editeur de the ELECTRICAL ENGINEER. 


Monsieur,—Je vous demande de m'excuser d'avois écrire 
cette lettre, mais mes derirs de passer en Angleterre et de 
trarailles dans une entreprise anglaise n;éme en dehors des 
lles, sont tellemat grands, que je n'ai pas pu resister de 
ne pas proffites de l'occasion qui se présente maintenant. 
Deux de vos correspondents ont recu des places, à la 
suite de cette discussion :—ya-t-il trop d'Ingénieur Elec- 
triciens ?—Je voudrais bien en être le troisien.eé. . 

Je ne suis pas encore diplomé. Le manque de moyeus 
a determine la rupture dans mes études, que j'ai fait, 
pendant deux ans et denis (23 a.) à l'Justitul. Electro- 
Mécanique Le l'Université de Nancy, France; j'aitravaillé 
aprés, dans une usine électrique de la solicté " Hydra,” à 
Paris, pendant les 6 mois (octobre, 1910-mars, 1911) ; 

J'eus lintention de partir pour l'Angleterre, mais les 
circonstances défavorahle me l'art empeché, et je suis 
entré au mois d'avril, 1911, dans une entreprise teleph. 
ame'ricanie, à Auvers, Beleique, ot je travaill maintenant. 

Je possére des connaissances flus ou nurins important et 
profondes en Electricité, Méchanique, Calcul différentrel, 
et integral et Alyébre Infériears, Physique Générale, et je 
connais trés bien le metier de dessinateur (draughtsman). 
et Jai en possession des bons certificats peur mon travail 
taut à l'Université qu' à l'Industrie (une anée de pratique). 

Je sui 25 ans; pas marié; nationalité: Russe, 
chrétien-orthodox. | 

Outre ma langue maternelle, je parte et écru francais 
comme il faut; langlais m'est aussi familier, mais je ne 
suis pas exercé dans la conversation.— Pour étre éxact, Je 
dois vous dire que je comfreurs un feu l'Allemagd ; et 
encore deux on tion langues d’orignie slave,—mais eela 
na pas d’importaner. 


Et bien, peut-être l'occasion se presenter a que l'on ou 
aura besirn de mes services, je vous serais trés reconnaissant 
de me faire conna étre les conditions ete de la place a 
occupper. 

Je vous ajoute, Monsieur. que ce n’eit pas pour quelques 
mois sentement que preadrais les services; je vondrais 
bien m'établir pous des années et d'une manseré stables cas 
je dois gagnes asse] d'argent pour pouroir euonite use 
présenter en vue d'obtenir le Diplôme d'Ingénieur Elec- 
trician. à 

Je vous pué d'agréer, Monsieur, mes salutation 
chaleureuses. 

ANTOINE MAKARENKO. 

Ancien Etudiant à l'Inst. E.M. de l'Université de Nancy. 
le Znovembre, 1911. 

4, Rue Stephanie 4, 

Anvers (Belgique). 

[Sir, —I must ask you to excuse me for writing this letter, 
but I desire to come to England and work in an English business. 
I wish to do so to such an extent that I cannot resist profiting 
by the occasion which now offers itself. Two of your corres- 
pondents have found berths in consequence of the discussion 
"^ Are there too many electrical engineers ?" I wish to be the 
third. I have not yet taken my certificate ; the want of means 
has interfered with my studies, but I worked for 21 years at the 
Electro-Mechanical Institute of the University of Nancy, and 
afterwards worked in an electrical works of the Hydra society 
at Paris for the six months from October, 1910, to March, 1911. 
I had the intention of setting out for England, but unfavourable 
circumstances prevented me, and in April, 1911, I commenced 
work in an American Telegraphic Enterprise at Antwerp, where 
I am still working. I have more or less acquaintance with elec- 
tricity, mechanics, differential and integral calculus, lower 
algebra, general physics, and I know thoroughly the trade of 
draftsman. ] have very good certificates from the University 
and from my employers. I am 25 years old, urmarried, a 
Russian and an orthodox Christian. In addition to my maternal 
language, I speak and write French as it ought to be done, and 
am fairly familiar with Erglish, but a tritle rusty as regards 
| conversation. I also know a little German and two or three 
Slav languages, but that is of no importance. Perhaps you are 
in à position to find me a berth, and if so I shall be very grateful. 
I wish to add that 1 do not wish to take a place simply for a 
few months. I want to settle down and to earn enough moncy 
to be able to take the certificate of electrical engineer. | 


— = —— 


* No Qualitative Overcrowding.” 


Commenting on this correspondence the writer of Elec- 
trical Notes in the * Times Engineering Supplement ” 
Says 


a The introspective habit of the electrical industry is 
finding busy occupation in the discussion now proceeding 
in several of the leading technical journals on the alleged 
overcrowding of this branch of the engineering profession. 
It did not need any such controversy to inform us that there 
are numerous men in their thirties who are earning only 
small salaries and who are disappointed and disillusioned, 
or that. nevertheless, the demand for officers of a certain 
level of ability is still greater than the supplv. As is well 
said in the presidential address of Mr. William Cramp 
before the Manchester section of the Institution, ‘ em- 
ployers do not want men who can only do one thing pro- 
perly.” Specialised technical instruction which has not been 
preceded and accompanied by broad development of the 
intelligence does not produce the type of man who is 
required, in even a comparatively humble position, to take 
some part in the advancement of electrical practice. There 
is a real scarcity of creative commercial abilitv in the 
industry—that is to say, of men who not only know how 
things ought to he done, but who can vet them done. Mr. 
Cramp's address deserves very serious consideration by all 
educational authorities. In the meantime, that there is no 
qualitative overcrowding in British electrical engineering is 
sufficiently proved by the number of foreigners employed 
in eminent positions, simply because natives with equal 
recommendations could not be obtained, and by the 
activity within the industry. of non- -technical men, again 
because trained engineers with equal commercial power—- 
who would, of course, be preferable—have not been pro- 
duced, except in rare instances. 
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Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electria power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QvoEsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 


Problem No. 1264.—In a telephone exchange worked by 
“line and earth” circuits, it is necessary to make 
provision for a number of new subscribers for whom 
* metallic circuits" are provided. It is known that 


an earth connection made to the latter destroys 


quietude and impairs efficiency, so that it is not 


advisable to connect the single lines direct to the | 
double ones. Suggest a way out of the difficulty.--- ' 


J. H. E. 


Problem No. 1265.—Describe and illustrate a method for | 


electrozincing iron objects. There seems to be great 
difficulty in securing an even, adhesive coating of 
good quality. What sort of zinc should be used as 
anode ?—'' Krrrv." 


ANSWERS. 


Problem No. 1263.—At a small lighting station there is a 
60 kw. c.c. shunt machine with commutating poles 
being driven by belt. Another machine built on 
identically the same lines is installed, and intended to 
run in parallel with the first machine, the direction of 
rotation of the two machines being the same. The 
new machine on being run up to speed fails to excite, 
but excitation takes place when current is supplied 
to the shunt coils from the battery. When the latter 
is cut out, it still fails to excite. By changing over the 
shunt leads the machine 18 made to excite, but gives 
its voltage in the reverse direction. The busbar con- 
nections are then changed over, but still it is impossible 
to run it in parallel as the sparking at the brushes is 
excessive. State the cause of such behaviour and its 
remedy.—-A. P. 


Answer to Problem 1263 (awarded 10s.).—It would have 
been a help if the questioner had given a sketch showing the 
connections and how the field coils were wound. The cause 
of the peculiar behaviour is that the several connections 
tried were contrary to the laws of electromagnetism. Now 


the solution of the problem of making a dynamo excite lies - 


in getting the right relation of three quantities, viz., 
direction of magnetic lines, direction of motion of con- 
ductors, and direction of induced E.M.F., so as to suit the 
residual magnetism that is at present in the magnets. If 
this latter is non-existent then current must be passed round 
the shunt coils from an outside source, which will create and 
leave magnetism in the poles. 

When the armature is running at normal speed the 
E.M.F. produced by this residual magnetism sends a small 
current round the poles, which will either increase the 
residual or wipe it out altogether. In the former case the 
dynamo will excite, but not so iu the latter case. After we 
have got the machine excited the next things to consider 
are, the direction of the E.M.F. generated and the polarity 
of the commutating and compound coils. 

If the residual magnetism and the direction of winding 
of the coils are known it is always possible to determine 
from a sketch as to whether excitation will take place. 
Fleming's “ right-hand " rule will give us the direction of 
the induced E.M.F., and from the laws of the electromagnet 


we can ascertain the polarity of the poles when current is 
sent round them in a certain direction. Thus we can find 
out whether the shunt current will help residual. 

Fleming's right-hand rule states: Holding the thumb 
and first two fingers so that each is perpendicular to the 
plane containing the other two, then the thumb will give 
the direction of motion of the conductor, the first finger the 
direction of lines of force from North to South poles, and 
the second finger the direction of E.M.F. induced. 


Fic. 1. 


| This is only applicable to a dynamo, for a motor precisely 
. the same method is used, but with the left hand. 
| The law of the electromagnet is that, if when looking at 
the face of a pole the current in the coil flows clockwise, then 
it will have a South pole at the face, and if counterclockwise, 
, North. d 
| Let us assume that Fig. 1 be the existing conditions in 
the dynamo in question. Now let residual be as marked on 
the poles, and let us trace the steps taken on the lines 
enumerated above, then the following is an account, of what 
happens :— | 


Fic. 2. 


1. If run counterclockwise then by our rules it will be 
found that the machine will not excite. The top brush is 
negative, i.e., current tends to flow away from reader in the 
conductors, and towards the reader at the bottom brush. 

2. Now, if we excite the shunt coils from the battery we 
will help or reverse the residual magnetism of our poles. 
First let us take the case where it reverses it. Then under 
this excitation our top brush would be positive, the current 
to the external circuit will flow the wrong way round the 
commutating poles. 
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3. Suppose we put our shunt connections back as in 1, 
it will be seen that although we have reversed the residual 
we have reversed the current round the shunt coils and 
machine would still refuse to excite. The top brush would 
be positive. 

4. We now reverse the shunt connections and find that 
the shunt current helps the residual and machine picks up 
with top brush positive, but current to external circuit 
wrong way round commutating poles. 

Take the case of the battery current having helped the 
residual, then our top brush would have been negative and 
current to external circuit wrong way round commutating 

oles. 
: Putting shunt connections back machine would not pick 
up, top brush being negative. 
_ Reversing shunt connections machine would pick up with 
top brush negative, but commutating poles still wrong. 

This agrees with the experience stated in question. If 
we had reversed the motion in the first case we would have 
got the machine to pick up, but with the current wrong way 
round commutating poles, top brush being positive. 

If armature connections had been reversed as in Fig. 2 
then machine would have picked up with top brush negative 
and the current right way for the commutating poles. 

It will be seen that in this case we would have obtained 
the desired conditions if at first we had simply reversed the 
armature connections. This may or may not have happened 
with the machine in question, as it depends on whether 
Fig. 1 is a sketch of the existing conditions, but if the 
reasoning set out above had been followed out the right 
thing to do would have been discovered. There is, however, 
no need to undo what has been done, for what is wrong with 
the machine to make it spark now is that the commutating 
poc are the wrong polarity for the shunt poles, therefore 

y changing the direction of the current round the former, 
keeping the other conditions the same, it should solve the 
difficulty, and machine would then be able to run quite well 
in parallel with the other machine. 

It perhaps may not be possible to tell which way the field 
coils are wound, and sometimes it is rather difficult to tell 
the polarity of the residual magnetism, in which case a very 
simple and convenient method of testing is to run machine 
at full speed with the shunt circuit broken at a small switch 
wired in circuit. Place a low reading voltmeter across the 
brushes, and then, with no connection to the load circuit, 
watch the effect of closing the field switch. With this switch 
open a small reading will be obtained on the meter due to 
the residual magnetism. On closing same the reading will 
increase or disappear according as the shunt current assists 
or opposes the residual magnetism. Care should be taken 
that if the shunt assists, the voltage at the brushes does not 
rise above the range of the instrument. 

A convenient method of checking whether the commu- 
tating poles are of right polarity is to put the dynamo on 
dead load and watch the effect on the commutation when 
they are short-circuited. It is obvious that if these were 
reversed the sparking would be less with them cut out, and 
more if they were right. —'* J. E. R. R.” 


Further Reply to Problem 1263 (awarded 5s.).—Wrong 
direction of rotation 1s most certainly the cause of failure 
of the machine to excite. This can, of course, be made to 
be the “ right ” direction of rotation, provided the existing 
connections are correctly altered. Let the machine be cor- 
rectly connected and intended to run in the direction as 
shown in Fig. 1. SC = shunt coils, CC = commutating 
coils ; the commutating coils being, of course, in series with 
the positive lead. The machine is now run in opposite 


CC. 


direction, no connections being altered, as shown in Pee 
The machine will naturally fail to excite; the machine 
tending to send current round the field coils in the reverse 
direction, this tending to wipe out the residual magnetism. 
These are the conditions under which the machine under 
consideration has been run. The shunt field was then cross- 
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connected, as shown in Fig. 3, the machine then excited 
itself, but the voltage was in the reverse direction ; this, of 
course, from diagrams and what has been said above, is only 
to be expected. The bus-bar connections were then changed 
over and the machine switched on, the result being excessive 
sparking. By referring to Fig. 3, it will be at once seen that 


CC 
A.D 


FIG 3 


the current is going round the commutating coils in the 
wrong direction, so that, instead of the commutating coils 
assisting commutation, they are actually helping to make 
commutation worse, hence the excessive sparking. It will 
be seen from Fig. 4, that for the current to go round the 


Cc 


FIG 4 


commutating coils in the nght direction, the lead from bus- 
bar and lead from commutating coils will also have to be 
cross-connected at the brushes; the bus-bar connections 
being changed back as originally connected. The machine 
then ought to work perfectly.—E. ADAMSON. 


The well known firm of Messrs. Joseph Kaye & Sona, 
Ltd., South Accomodation-road, J.eeds, and 93, High 
Holborn, London, W.C., have again secured the whole of 
the contract for the supply and deliverv of their Patent 
Seamless Serrated Oil Cans to H.M. Naval Establishments, 
for the next three years ending 1914, fitted with their 
latest patent Thumb Button (Patent No. 2775 February 3, 
1911). This invention dispenses with the thumb button 
being soldered to the valve spindle, which is considered to 
be a great improvement, as it is claimed to be impossible to 
detach the new thumb button and leave only the bare end 
of the valve spindle for the thumb to press against, as 
hitherto. Messrs. Kaye have supplied 44,000 of their Patent 
Serrated Oil Cans to previous contracts for H. M. Navy, 
but this is the first contract under the new patent. 
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The "Diesel" Engine. 


By T. R. Houston and F. G. Parnell. 


PRELIMINARY. 

Although it was so far back as 1824 that Carnot pro- 
pounded his ideal heat engine cycle, and proved it to be 
one of maximum efficiency, yet it was not until 1892 
that any successful effort was made to accomplish prac- 
tically a cycle approximating to the Carnot. 

Herr Rudolph Diesel proposed to construct an internal 
combustion engine working on a cvcle differing little from 
the Carnot. 


No. of Diesel Cvcle 


Operation. | Carnot Cycle. (Original). 


EE en ee rm a a ce ae 


l. Isothermal 
compression 


—— — | — — — 


| Air drawn into cylinder 
| and compressed during 
| first part of return stroke 
| simultaneously with in- 
| 
| 


: jection of water into 
cylinder. 


E SR d 


ee 


2. Adiabatic Remainder of compression 
compression | stroke carried on without 
| further water injection. 
3. Isothermal 
expansion 


E ee S T E a 


Fuel in finely divided 
state introduced into cy- 
linder and ignited gradu- 
ally by heat of compres- 
sion. (Expansion during 
addition of heat.) 

4. ' Adiabatic Expansion after combus- 
expansion | tion to as near atmos- 


pheric pressure as pos- 
| sible. 


It should be noted that no water jacketing was proposed 


for the cylinder. 

Operations 2 and 4 compare closely vith the correspond- 
ing stages of the Carnot cycle. 

The conditions for operations 1 and 3 may be adjusted 
to give isothermal changes (approximately). 
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FIG. 1, 


The distinctive features of this process are :—(1) Maxi- 
mum temperature and pressure attained by compression, 
not by combustion. 

(2) Gradual combustion and expansion, not explosion 
followed by expansion. 

The earliest proposed forms of the engine will illustrate 
the above points. 


* Abstract of a paper read before m Py imi pfon Institute En- 
gineering Society on Friday, Nov. 3rd., 


REVISED CYCLE. 


In the modern Diesel cycle, water injection during 
compression is dispensed with, and combustion takes place 
rather at constant pressure than constant temperature. 
In addition the cylinders are now water cooled. 

GENERAL FEATURES OF DIESEL ENGINE. 

The engine in its most common form consists essentially 
of a long trunk piston, reciprocating in a vertical cylinder, 
and receiving an impulse every second revolution. The 
cylinder head is water cooled, and contains suction, fuel, , 
and exhaust valves. All valves are operated from one : 
overhead camshaft, driven from the crankshaft through 
helical gears. Fuel is sprayed intu the cylinder by means 
of compressed air, supplied from a compressor which may 
be driven :— 

(1) By links and levers from the connecting rod; or 

(2) By a separate crank on the end of the crankshaft. 
Governing is effected by varying the delivery of the oil 
feed pump, and is very sensitive. Starting is accomplished 
by compressed air. The fuel used is almost invariably 
" erude " or ‘ residue" petroleum oil. 


Tyres or DIESEL ENGINES. 
(a) For Land Use. 


(1) Slow speed, open vertical type. (Single-acting, 
4-stroke.) l 

(2) Slow speed, enclosed vertical type. (Single-acting, 
4-stroke.) 

(3) High speed, enclosed vertical type. (Single-acting, 
4-stroke.) 


(4) High speed, vertical type. (Single-acting, 2-stroke.) 

(5) Horizontal type. (Single-acting, 4-stroke.) 

(6) Horizontal type. (Single-acting, 2-stroke.) 

(7) Horizontal tandem. (Double-acting, 4-stroke.) 

The last three types have been introduced by the well- 
known M. A. N. Company. 

(h) For Marine Use. 

(1) Single-acting, 4-stroke. 

(2) Single-acting, ds 

E Double-acting, 2-stroke. 

PERFORMANCE OF THE DIESEL ENGINE. 

The results of à number of tests are given to show the 
efficiency of the Diesel engine, and to compare its per- 
formances and running costs with those of other prime 
movers. 

The following example gives a striking comparison of the 
Diesel engine with steam and gas engines. 

The figures are the averages of official records of inost of 
the power stations in Great Britain of 1,000 b.h.p. or 
less. 


MECHANICAL. 
£FFICLENCY ! 


e 


—— a — —— 


LJ 
. 
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A 
X— | 
A 
BRAKE HORSE POWER (oao) 
FIG. 2. 
Cost in pence per B.O.T unit. 
Type of Sad Lubricati R irs i" 
: ubricating epairs 
Engine. | Factor. Oil, stores |Wages.| and Main- TOM 
| Waste, etc. tenance. i 
pee E REDE E H esr; 
| d. d. 
Steam... 14-7 26 1-02 
Gas  .. 153 : 
Diesel ..| 14:3 
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Diesel engines may be run economically on widely 
varving loads. 

The effect of load variation on the cycle is well shown 
by the indicator cards shown in Fig. 1, obtained from a 
200 b.h.p. Willans-Diesel engine. 

The oil consuniption at all loads for the above engine is 
shown by the accompanying curves (Fig. 2). It will be 
noted that though the consumption per b.h.p. hour 
is à minimum at full load, yet per i.h.p. hour the minimum 
occurs at about 5 load. This is due to the fact that at this 
oad the combustion takes place practically at constant 
temperature, and the cycle therefore approximates more 
nearly to the Carnot. The increase in thermal efficiency 
(calculated on the i.h.p.) at low loads is more than balanced 
by the more rapid decrease in mechanical efficiency (as 
shown in Fig. 2.) 

The advantages of the Diesel engine may be summarised 
as follows :— 


(1) Cheapness and abundance of fuel. 

(2) Extreme safety of fuel (high flash point, etc.). 

(3) Very high thermal efficiency. 

(4) Great regularity and steadiness under varying loads. 

(5) No ignition devices. 

(6) No heaters or vaporisers. 

(T) Sensitiveness of method of governing. 

(8) Ease of starting. 

(9) No stand-by losses due to boilers or producers. 
(10) Small staff charges (less attention required). 
(11) Economy in circulating water. 

(12) Small space required. 


In conclusion, the wonderful progress made by the 
engine since its invention less than 20 years ago, and 
the remarkable theoretical and practical advantages 
which it possesses, seem to point to still greater develop- 
“ments in the near future. And in view of the continual 
reduction in the price of the fuel, owing to increased 
demand, and its wide distribution over the whole of the 
globe, it is impossible at present to define the limits of 
the possibilities of this engine. 


ELECTRIC TRACTION IN AUSTRALIA. 
£6,000,000 Scheme to be taken in hand in Melbourne, 


It was announced in the ELECTRICAL ENGINEER of 
September 22 (page 332) that cable advices received that 
week in London foreshadowed great developments in the 
matter of electric traction in Melbourne and that an 
initial outlay of between five and six million sterling was 
under contemplation. We are now in receipt of the report 
of the Royal Commission appointed last year by the 
Victorian Parliament to consider the development of the 
railway and tramway systems of Melbourne. The principal 
recommendations of the Commissioners involved the 
purchase of the existing tramways operated by the Mel- 
bourne Tramway Company, the vesting of the whole of 
the Metropolitan tramway systems in a municipal tramway 
trust, the conversion to electric traction of all the cable 
tramways, the adoption for this purpose of the overhead 
Span wire system, the electrification of all the suburban 
railways after expert advice has been taken as to the most 
suitable system to be adopted, and finally the establish- 
ment of a great State power station on the most modern 
lines capable of generating all the electricity required for 
operating the railways and tramways and for other public 
and private purposes at low rates. 

The Commissioners estimate that 90,000 h.p. will be 
required at the outset and they recommend that the 
central power house, high-tension transmission lines and 
converter stations be placed under the control of the 
Railway Commissioners. The cost of converting existing 
cable and horse tramways to electric traction and the 
construction of 80 miles of additional track is estimated 
at £2,550,718, which would be reduced by £170,000 if 
power were supplied by the proposed State power-house. 
With regard to buying out the Melbourne Tramway and 
Omnibus Company it is stated that the capital cost of the 


du td was £1,705,794, and the interest and sinking 
und now amounts to £123,750 per annum, while the 
annual profits including provision for reserves made 
necessary owing to its terminating lease, exceed the latter 
sum. The capital liability will be paid off on June 30, 1914, 
and, without allowing for increased traffic on the present 
tramways due to increase of population, extensions, and 
other causes, the profits of tlie company during each of 
the last two years of its lease will probably exceed the sum 
of £250,000 per annum. This is the profit-earning power 
of the propertv, which, on June 30, 1916, will be held bv 
the municipalities free of the company’s lease, and this 
profit-earning power would form the basis of compensation 
if the municipalities were deprived of the tramways. 
These, and the lines owned by other companies and cor- 
porations having been secured, the Commissioners advise 
that the whole of the metropolitan tramways should be 
vested in and controlled by a Greater Melbourne Council, 
which would be empowered to take over and control other 
public utilities ; but pending the creation of such a council, 
the Commission proposes the creation of a Tramways Tiust. 

The electrification of the existing tramways, it 1s recoin- 
mended, should be accomplished gradually, commencing 
with the oldest line, that along Flinders-street, through 
Richmond to the Hawthorn Bridge. When the horse 
tramways in Hawthorne and Kew are electrified, and a 
short connection made along Church-street, it will enable 
the cars on both these lines to run via Bridge-road direct 
to the city, passing the three central railway stations and 
the wharves. It will also be practicable by extensions 
along Spencer-street and Flemington-road, and conversion 
of parts of the West Melbourne and North Melbourne cable 
tramways, to directly connect the eastern and north- 
western suburbs. The next conversion in order of necessity 
is the routes concentrating into Swanston-street. The 
Prahran-Malvern system has no inlet to the city, and in 
these localities there are several extensions in immediate 
contemplation. The St. Kilda tramway is unable to satis- 
factorily carry the heavy beach traffic on summer nights 
and the width of St. Kilda-road gives opportunities for 
greater speed with electric traction. The conversion of the 
Swanston-street routes, and the lines depending upon 
them, with the construction of a connecting line along 
Victoria-street from  Elizabeth-street, would bring the 
densely-populated northern suburbs into direct com- 
munication with the beach. The construction of electric 
extensions to the outer suburbs and the electrification of 
the cable tramways, with a connecting line along Victoria- 
street from Brunswick-street, to Elizabeth-street, the con- 
necting links above referred to, with the necessary curves 
and cross-overs, would link up the whole of the metropolitan 
tramways, and thereby give direct access to the Flemington 
racecourse and agricultural show grounds, and also bring 
all parts of the metropolis into tramway communication 
with one another. Extensions of various lines already in 
existence, and the transfer of the St. Kilda-Brighton tram- 
way, now owned by the Railway Department, to the tram- 
way authority, are also recommended. 


With regard to the suburban railways, the report states 
that in June, 1908, Mr. C. H. Merz in his report to the 
Government, estimated the capital cost of electrification 
at £2.227,050. Amended estimates, placed before the 
Commission, have reduced this to £2,128,800, and witlr the 
proviso that a satisfactory expert decision be arrived at 
with respect to the comparative merits of the direct and 
the single-phase alternating currents, it 1s recommended 
that the work be carried out. Other recommendations with 
respect to the suburban railways are that the Flinders- 
street viaduct be duplicated, that the line from South - 
Yarra to Caulfield be duplicated and regraded, that the 
line from East Richmond to Camberwell be regraded, 
that land be acquired for future duplication from South 
Yarra and Camberwell to Jolimont Junction, that all 
future additions to Flinders-street and Princes Bridge 
stations form part of a comprehensive scheme of station 
accommodation to serve a much larger population, that 
level crossings be abolished, except on unimportant streets, 
and there also, when railway considerations demand it. 
It is also recommended that leading railway officers from 
time to time visit Europe and America, to study and report 
upon the latest methods and developments. 


THE ELECTRICAL ENGINEER, NOVEMBER ro, 


IOII. 515 


Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. 

ELLAND.—At a meeting of the District Council, Mr. T. E. 
Cragg moved that an inquiry into the working and cost of 
the electricity works be instituted. He pointed out that 
in 1908 a sum of £316 was paid for coal, 291,000 units were 
generated, and £1,166 had been received from users, In 
1911 the Council had spent £465 on coal, 242,000 units had 
been generated, and the amount received from consumers 
had been considerably less. He contended that, comparing 
the years quoted, the cost was now £11 per w eek more than 
was the case in 1908. Mr. W. H. Eastwood, the Chairman 
of the Electricity Committee, welcomed the proposition, 
and the resolution was seconded by,Mr. J. Swift and agreed 
to. 

GLASTONBURY.—At a meeting of the Town Council, under 
the chairmanship of the Mayor, Mr. M. H. Stead, a com- 
mittee of the whole Council reported that thev had received 
notice of an intention to apply for an electric lighting order 
and suggesting supplving the Council in. bulk, and the 
erection of a refuse destructor. Negotiations were declined, 
and the committee recommended that the lighting of the 
town should be kept in the hands of the Council, and that 
they should apply for a Provisional Order. The recoin- 
mendations of the committee were adopted, and it was also 
agreed to take the necessary steps to obtain a Provisional 
Order to put in force the Electric Lighting Acts. 

GREENOCK.—The exhibition organized by the Corpora- 
tion Electricity Department proved extremely successful 
and the attendance was excellent throughout the week. 
Among the more prominent exhibitors were Messrs. Simplex 
Conduits, Ltd. ; Magic Appliances, Ltd., London ; Mavor 
& Coulson, Glasgow ; ; the General Electric Company ; 
Wm. M'Geoch & Company, Ltd., Glasgow; Venner & 
Company, London ; Kelvin & James W hite, Ltd. , Glasgow ; 
The most effective feature of the exhibition was a model 
electric house of five apartments, in which were electric 
fittings, ventilating fans, radiators, and ozonisers, and 
an electric Therol water heater by Water Heaters, Ltd., 
Glasgow. Other exhibitors included the British Westinghouse 
Electrical and Manufacturing Company, Ozonair, Ltd., 
Siemens Brothers, Ltd., Edison & Swan Company, Ltd., 
Ferranti, Ltd., Electromotors, Ltd., and Phoemx Dynamo 
Company, Ltd. Mr. J. W. Bailey, convener of the Elec- 
tricity Committee of the Corporation, occupied the chair 
at the opening, and Mr. J. A. Robertson, burgh electrical 
engineer, was responsible for the arrangements. 

IstiNGTON.—At a meeting of the Borough Council the 
Lighting Committee reported with respect to the refusil 
of the Borough Council to construct the electricity testing 
stations within the borough, that the County Council had 
obtained an Order of the High Court calling upon the 
Council to show cause why a writ of mandamus should not 
issue commanding them to establish such testing stations, 
and that with a view to avoiding expenditure on costs 
they instructed the Electrical Engineer to place himself 
in communication with the Electrical Inspector to the 
London County Council, and to submit to them an estimate 
of the cost of the work which would satisfy their require- 
ments. The Electrical Engineer had accordingly been in 
negotiation with the London County Council's Inspector, 
and it was now understood that the London County Council 
would agree to the use of sub-stations which would be 
constructed, in connection with the extension of mains, 
as testing stations. The Electrical Engineer estimated the 
cost of connecting such sub-stations with the central 
station by means of pilot wires and the provision of the 
necessary instruments at £2,400. The report and recom- 
mendation were agreed to. 

SoUTHAMPTON.—At a meeting of the Council, on a recom- 
mendation of the Electricity Committee that the salary of 
Mr. H. L. Mills, assistant electrical engineer, be increased 


from £250 to £260 and rise by annual increments of £10 to 
a maximum of £300. Mr. Lewis moved an amendment 
that consideration of the matter be deferred for twelve 
months on the ground that £250 was “ an excellent salary 
for any official.” Mr. McDonnell seconded. Mr. Tebbutt 
supported the Coimmittee’s recommendation, and Mr. 
Kimber observed that the undertaking was the finest thing 
acquired for the town, and they must have the best men at 
the head of it. To get first-class officials they must be well 
paid, and knowing that Mr. Mills was an exceptionally 
brilliant man the increase recommended was nothing more 
than he was worth. The amendment was defeated by 24 
votes to 19, and the proposed increase was sanctioned. 

SoutH SurELps.—The acceptance by Mr. H. J. Cawthra 
of an important position with the Victoria. Falls and 
Transvaal Power Company, Ltd., renders vacant the 
position of Borough Electrical Engineer, and applications 
are shortly to be asked for to fill this position, the salary of 
which is £100 per annum. 

Turton.—The electric lighting scheme for the district 
which the Council has arranged with the Lancashire Elec- 
tric Power Company, Ltd., was formally inaugurated last 
week. A start has been made on a long stretch of road 
leading from Bradshaw Hall to the Tottington boundary, 
which has never previously been lighted. On this road 
sixty-five 50 candle-power lamps, standing about 200 ft. 
apart, were switched on in the presence of most of the 
members of the Council. À number of houses along Brad- 
shaw-road are already being supplied with current, and 
others are being fitted. The street lights are of the auto- 
matic lighting and extinguishing type. 

WarsaALL.—lt has been decided by the Council to lay 
new mains along Station-street from Park-street to Bridge- 
man-street at a cost of £192 in order to supply more current 
to the railway company, and to extend the mains from 
Church-street to Woodall-street, Bloxwich, at a cost of 
£170. 

WoLvERHAMPTON.—Mr. H. R. Hooper held a Local 
Government Board inquirv into the application of the 
Corporation for sanction to a loan of £11,000 for extensions 
to the electricity undertaking. The Town Clerk (Mr. 
Horatio Brevitt) stated that the Council had authorized 
the spending of £21,700 for the development of the elec- 
tricity department. Of this amount £10,000 would be pro- 
vided out of reserve, £700 out of reyenue, and £11,000 out 
of capital. It was in respect of the last-named amount that - 
borrowing powers were sought. It was proposed to spend 
£5,600 on buildings and structural work, including battery 
room £1,900, sub-station £800, workshop and stores £1,440, 
offices £760, travelling crane and steelwork for sub-station 
£540, and contingencies £100. Further, there was a sum 
of £400 for workshop equipment, and another £5,000 for 
electrical machinery and switchgear. These improvements 
were necessitated by the continued growth of the electricity 
department consequent on the increased demand for elec- 
tricity. With satisfactory and economic working it was 
hoped these extensions and alterations would suffice for at 
least three years. The additions to the generating station 
were based on experience gained from large towns in 
England and the Continent. From the reserve fund £10,000 
would be taken to provide the storage battery,-and the 
present application was in respect only of the building in 
which to house it. Mr. C. E. C. Shawfield (electrical engin- 
eer), Mr. George Green (borough engineer), and Mr. W. 
Howell (borough accountant) gave evidence, and at the 
conclusion of the inquiry the Inspector visited the generating * 
station. $ 


TRACTION NOTES. 


BincLey.—At a meeting of the District Council, the 
Chairman, Mr. H. M. Dawson, moved resolutions authoriz- 
ing applications to be made to the Board of Trade for 
Provisional Orders, for the running of tramways on the 
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main road through Bingley, from Shipley, and also for the 
supply of electricity for lighting and power purposes. The 
resolutions were seconded by Mr. Whitwham. After a 
discussion in committee the resolutions were adopted 
unanimously. 

BniGnuTON.—In view of the recommendation of the 
General Purposes Committee of the Brighton Town Council 
to promote a Bill in the next session of Parliament for 
powers to construct and work a rajlless traction system in 
the borough and through Hove to Shoreham, the General 
Purposes Committee of the Hove Council has decided to 
recommend that strenuous opposition be offered to any 
attempt by the Brighton Corporation or anybody else to 
run railless traction cars in Hove, and that if necessary 
as a last resource the Council take steps to secure powers 
to themselves to run trackless omnibuses. 

DunprEe.—The Tramway Committee of the Council has 
accepted tenders for £1,257 for overhead equipment and 
£1,400 for two cars and will shortly open an experimental 
trackless trolley system in the Clepington-road district over 
a distance of a mile and a quarter. 

GLascow.—At a meeting of the Council the treasurer, 
Mr. Graham, moved the adoption of the Health Committee 
minute recommending the purchase of an area of ground 
extending to 1,620 square yards, situated in Broomielaw 
Ward, and bounded by West College-street on the south, 
by M'Alpine-street on the west, by Carrick-street on the 
east, and other property on the north, with the building 
on it being demolished and the ground formed into an open 
space for use as a children’s playground, the purchase price 
of £6,771 to be paid out of the tramway surplus amounting 
to £55,912 for the year ended May 31 last. Bailie Kirk- 
patrick seconded, and after a long and lively discussion 
the minute was approved by 45 votes to 21. 

Lonpon.—A correspondent of the “ Financial Times ” 
writes as follows : “ Now that Home Rails are again being 
taken on their merits, I beg leave to draw attention to one 
obscure and neglected stock, which lies outside the eddy 
of the hour. I refer to East London Railway Third Charge 
Debenture stock. This little line, which connects three 
railways north of the Thames with three railwavs south of 
it, is about to be electrified by the six leasing companies. 
Some time ago, when the line was in a less unsatisfactory 
condition, it carried 7,086,316 customers; since then the 
total has dropped as low as 4,479,162. It is calculated that, 
with electric traction, more than double, or even treble, 
as many passengers could be handled by the East London 
as were carried in its best davs. A continuous electric 
service, via the Metropolitan and the District between New 
Cross and the west and north-west of London, will bring 
back a large traffic to the East London, and valuable 
traffic, 1t 1s believed by experts, will come from the Great 
Eastern and from the three southern lines. The second 
charge is already getting $95; therefore, as soon as the 
electrification is completed, the Third Debentures, now at 
14, will be “ electrified " as well, and will be no longer 
looked down upon as a “ mere gambling counter.” 

Lonpon.—The award of the Conciliation Board in rela- 
tion to the London County Council tramwaymen refuses 
the greater part of the men's demands but concedes addi- 
tional wages aggregating £4,000 per annum. The decision 
of the Board is as follows: Minimum wage of 30s. refused. 
Kight-hour day refused. Pointsmen’s pav to be increased 
from 27s. to 30s. a week. Rates of pay paid between these 
limits to depend on nature of work. Pay of strappers 
to be increased to 29s. per week. Pay at the rate of double 
time to be granted to motormen, horse-car drivers and 
conductors for Christmas Day. Time and a quarter to be 
paid to all motormen, horse-car drivers, and conductors 
for working on their rest day, if at least 24 hours’ notice 
to turn up on such days is not given them. No special 
payment to be made for hours bevond the normal on any 
day. No undertaking given to reduce the average weekly 
spread-over time. Every effort to be made to reduce the 
number of split duties on Sundays, and to reduce the 
spread-over time generally. The men are dissatisfied with 
the award, and a general strike is not improbable. 

MANCHESTER.—It 1s announced that four-fifths of the 
required capital (£1,000,000) has been promised for a tube 
railway system in Manchester, and a Bill is to be promoted 
in Parliament to secure powers for the construction and 
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running of the railway. The railway companies, it is under- 
stood, do not propose to offer any objections to the new 
railway, but the promoters, who include a number of 
prominent Manchester citizens, are expecting opposition 
from the Corporation. 

St. Pancras.—At a meeting of the Borough Council, the 
Public Works Committee reported that in connection with 
the proposal of the London County Council to seek authorit v 
in Parliament to construct a tramway along Euston-road 
to link up the existing tramwavs with those at King's Cross, 
thev were of opinion that in Euston-road there would be 
only sufficient room for one line of traffic on each side of 
the tramway lines, and the tramway would be a frequent 
cause of congestion, and, no doubt, of accidents. The 
Committee, therefore recommended that the proposal 
should not be approved unless a decision were come to with 
regard to the widening of Euston-road. The recommenda- 
tion of the Committee was approved. 

West HARTLEPOOL.—Àt a special statutory meeting the 
Town Council confirmed the decision of a month ago, to give 
notice to purchase the section of the tramways between 
The Hartlepools, which lies within the borough boundaries. 
Already the Corporation have purchased for about £13,000 
the Park and Foggy Furze routes. When the Hartlepool 
section has been acquired the Corporation will own all the 
tramways in the borough except the line to Seaton Carew. 
The Tramways Company will retain this, and also the 
Hartlepool end of The Hartlepools line. It is expected the 
Council will make an effort to lease the lines they acquire. 


SOUTHERN NOTES. 


Brighton’s Electrical Exhibition—The Mayor on the 
Progress of the Undertaking. 


The moving spirit of the fortnight’s Electrical Exhibition 
at the Brighton Aquarium has been Mr. John Christie, 
the able engineer and manager of the Corporation’s Elec- 
tricity Department, whose enthusiasm and resourcefulness 
have been strikingly manifested throughout each day of the 
Exhibition of what he has justly described as the best and 
most representative selection of electrical apparatus that has 
ever been secn out of London. Indeed, in some respects the 
Aquarium exhibition can claim points over the recent show 
at Olympia. 

The exhibition was opened by the Mayor, Alderman 
C. Thomas-Stanford, who gave a crisp little history of 
Brighton's singularly successful electricity undertaking. 
It was twenty years ago, he said, to be precise, in September, 
1891, that the first section of it was formally opened. 
In 1892 there were 213 consumers, with 11,000 lamps 
connected ; this year the consumers numbered 5,239, 
and the number of lamps was 375,099. The capital invested 
i the undertaking had risen from £53,000 (in 1892) to 
£824,000, the revenue from £4,600 to £92.741, and the 
number of units sold from 156,000 to 10} millions. During 
the first year the average price per unit was 7d., last 
vear it was 2:08d.; considering Brighton's geographical 
position as regards the coalfields, the supply was un- 
doubtedly one of the cheapest in the country. Besides 
paying its way, the undertaking had contributed over 
£14,000 to the relief of the rates, and it also had a sub- 
stantial reserve fund. Referring to the reduction in the 
price of current to one penny per unit for power, heating, 
and cooking purposes, he drew attention to the simplicitv 
of the appliances exhibited, and their reasonable cost. as 
compared with coal and gas, and declared that electric 
current could now he used at a cheaper rate for domestic 
purposes than any other forin of fuel. 


SCOTTISH NOTES. 


Electricity and the Smoke Problem—Lecture by the 
Glasgow Electrical Engineer. 


At a meeting of the Glasgow Health Culture Society, 
under- the chairmanship of Councillor James Willock, 
Convener of the Corporation Electricity Committee, 
Mr. W. W. Lackie, the City Electrical Engineer, lectured 
on * Electrical Energy and its Relation to the Smoke 
Problem.” Tracing at the outset the process of the trans- 
formation of the chemical energy of coal to electric energv, 
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he said that one ton of coal evaporated 1,600 gallons of 
water, giving 16,000 lb. of steam, which developed 1,600 
horse-power in an engine, the engine in turn rotating an 
electric dynamo which sent out 1,000 unita of electrical 
energy per hour. These 1,000 units could be used for lighting 
20,000 40 c.p. lamps, 2,000 street arc lamps, driving 
1,400 h.p. of motors, for propelling 80 tramcars, or for 
cooking meals for 2,000 persons. Mr. Lackie went on to 
show how electricity had already entered into every 
aspect of life, and said that with the apparatus on the 
market its usefulness in this connection was being extended 
dailv. After describing the Corporation generating stations 
with the aid of lantern slides, the lecturer gave a series of 
examples of the uses to which electrical energy could be 
put, including lighting, power, and heating. Discussing 
the question of cost, he maintained that with the incidental 
economies resulting from the use of electricity. electrical 
energy was as cheap, and in many cases cheaper, than other 
forms of artificial light and heat. The economies effected 
through the generation of electricity at a large central 
station enabled the Corporation to offer current at a price 
which warranted an increasing number of the largest 
industrial concerns in Glasgow scrapping their own plant 
and taking their entire supply of power from the Cor- 
poration mains. In this way the Corporation Electricity 
Department had already done much towards the purifi- 
cation of the city atmosphere, and one of the main factors 
in the solution of the smoke problem would be the extended 
use of electrical devices, which were all without exception 
smokeless, odourless, and easily adaptable for all the 
varied requirements of the workshop, the warehouse, and 
the home. 


IRISH NOTES. 


The Electrical Exhibition at Dublin—An Unqualified 
Success—The Scheme of Lectures—Story of the 
Undertaking. 

The Electrical Exhibition at the Mansion House, the first 
Exhibition of its kind ever held in Dublin, has been an 
unqualified success. Organised by the Corporation Elec- 
tricity Supply Committee (of which Mr. L. Sherlock is 
chairman), aided by Mr. Mark Ruddle, M.I.E.E., the City 
Electrical Engineer and his able staff, and by Mr. J. J. 
Allen, Secretary of the Electricity Committee, the arrange- 
ments were so framed as to give the public an admirable 
conspectus of the varied applications of electricity and their 
adaptation to every conceivable purpose. A scheme of 
attractive lectures was very admirably organised and added 
enormously to the success of the undertaking. 


* No Light but Electricity.” 


The Exhibition was opened by the Lord Mayor, who 
observed that about 12 vears ago he was a member of the 


Special Lighting Committee which took over the old Fleet- 


street electric plant, and revolutionised the entire system. 
When the new three-phase system was established, the 
prophets all said the Corporation was rushing the people 
into bankruptcy. For some years the new department 
laboured in the face of difficulties that would have dis- 
heartened most people, and the cost of the change over from 
the old type to the new was so considerable that when he 
returned to the Lighting Committee six years ago they were 
actually making no progress, and were losing an old cus- 
tomer for every new one obtained. The Lighting Com- 
mittee then made a large reduction in their charges, and 
they advertised. Just when business began to boom after 
they had reduced their prices by fully 40% bang came the 
metallic filament lamp and gave the consumer a further 
reduction of at least 5t p of what remained. That was, 
apparently, bad luck. It was really bad for the time being, 
because it made profits impossible for some years. When 
the people discovered they could get the best light in the 
world not merely as cheaply as gas, but as cheaply as the 
cheapest paraffin, the applications for light poured in, and 
for five long years the procession had continued straming 
the Corporation plant and all their departments to their 
utmost limit. And at the present moment the rush is 
greater than it had ever been, so that in a few years the 
prediction which he made three years ago was likely to be 
fulfilled, viz., that there would be no light in any house or 
room in Dublin save electricity. As regarded power, it was 
the cheapest and most reliable obtainable. They could get 
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power from the Corporation by day or by night at 11d. per 
anit, which was really giving it away, but where people had 
their power they also took their light, and if they made no 
profit on the one they made a little on the other. As re- 
garded heating, he had doubts about its economy until he 
tested some of the plant in that Exhibition. By testing 
these, he had satisfied himself that the undoubted and 
admitted superiority of electricity for light and power 
to-dav would be equally true of heating in a few months. 
It had been said that the Corporation spent. millions on that 
undertaking. As a matter of fact, it had cost Dublin 
£60,000, including the loss on the old undertaking, which 
was scrapped. Their net profits last year were £7,000 ; 
their gross profits were about £50,000; and they were not 
claiming the £17,000 they paid off their loan as net profits, 
although that would really be correct. 

Mr. L. Sherlock said the Exhibition was intended to show 
the citizens what the Electricity Supply Committee had got 
to sell, and what they could do for them in the matter of 
electric supplies. They had at their command a magnificent 
property, the use of which would make Dublin a progressive 
and up-to-date city. 


Electricity in Industrial Work. 


On the evening of the opening day Mr. Richard Cronin, 


of the Dublin and South Eastern Railway Company, gave 


a lecture on * Electricity in Industrial Work," in the course 
of which he said that some three years ago he was in the 
position of requiring to increase the power of lus workshops. 
He had to go in detail into the various means of obtaining 
the increased power needed, and the annual cost of running 
the various plants—lst, steam engine; 2nd, suction gas 
plant driving direct ; 3rd, suction gas plant driving dynamo 
and producing current to drive the works electrically ; 4th, 
by putting in motors and purchasing current from the Cor- 
poration. He found that the latter was much the cheaper 
as regards capital outlay, and after three years' experience 
from it he found it also the cheapest in running cost. He 
spoke of the advantage of producing power in the large 
central station and distributing thence to the small con- 
sumer, and described the various industries to which 
electric driving could be applied, its adaptability and 
cheapness for small undertakings, and the control exercised 
over the output of the machines by the use of recording 
wall meters. He then gave prospective uses of electric 
power, some hints as to the advantage of cables of ample 
capacitv, and the advantage of using three phase motors 
owing to their simplicity and constant speed. 


Electricity in Home Decoration. 


On the second day a lecture was delivered by Mr. A. E. 
Porte, M.LE.E, M.LC.E.L, on “ Electricity in Home 
Decoration." He began by referring to the introduction of 
the carbon filament lamp about 1881, calling particular 
attention to the fact that this type of lamp gave a yellow 
light, and, therefore, the step from gas to electricity pro- 
duced no effect upon the eyes, merely providing a clear and 
cool light instead of a hot and injurious light. He went on 
to later developments, and showed the relative brilliancy of 
various sources of light, pointing out that the new metal 
filament lamp of the Osram and Tantalum type gave a 
light of very high intrinsic brilliancy, and then dealt briefly 
with the general question of illumination, referring to the 
action of foreign Governments in this direction, and also 
with the physiological effeets of light of high intrinsic 
brilliancy. The part played by wall-papers in absorbing and 
reflecting light was very fully dealt with, and the loss of 
light due to the colour of papers was illustrated by a ver 
striking experiment. The lecturer next dealt fully with the 
interior decorations in Dublin houses of the Georgian period 
pointing out that there was no city in the Kingdom for its 
size wluch contained so great a number of beautiful decora- 
tions as Dublin, and it was a pity not to use electric fittings 
in keeping with these. The cost of a properly designed 
fitting was no more than that of an unsuitable fitting. He 
then dealt with the different orders of decoration, from the 
Tudor, Stuart, Dutch, French Renaissance, and modern 
English, illustrating the different types by examples. 


Story of the Dublin Undertaking. 


On the third evening an extremely interesting lecture was 
given by: Mr. Mark Ruddle, M.LE.E., City Electrical 


Engineer, on the history of the Dublin undertaking. He 
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said that one of the most striking features of tlie past 50 
years had been the immense and universal development of 
the engineering profession, and the last 10 years had been 
marked by rapidly increasing strides made in that section 
dealing with the varied applications of electrical energy. 
Electric lighting was daily increasing in popular favour 
owing to its many advantages, and with the economies and 
improvements constantly taking place, made fair to become 
the universal illuminant both indoor and out. The Cor- 
poration of Dublin was early in the field in recognising the 
importance to the ratepayers of the establishment of a 
general system of distribution of electrical energv, and he 
went on to describe the main features of the electric lighting 
system of Dublin from its inception to the present date. 
During the past seven years, he said, the cost of production 
had steadily decreased, and had enabled the charges to the 
consumers to be correspondingly reduced. Those rates 
varied according to the class of consumers from 5d. to 23d 
per unit for lighting, and 11d. per unit for power purposes. 
At the present moment additional plant was being installed 
to provide for the coming winter's demand. That comprised 
a 3,000 kw. steam-turbo generator and the necessary water- 
tube boilers and economisers, induced draft fans, and 
chimney, together with the necessary equipment of the 
auxiliary plant and buildings to complete same. The total 
capital expenditure to March 31, 1911, was £610,000, of 
which £135,000 had been repaid out of revenue. The total 
units sold in the vear ending March 31, 1903, when the 
undertaking was started amounted to 706,000. For the 
vear ending March, 1911, the total was under that heading 
5,558,000. The lowest rates for power supplv in the initial 
year was 4d.; now it was 1}d. The average prices paid by 
consumers had been reduced between 1903 and 1911 from 
575d. to 295d. The number of consumers during the same 
time had increased from 350 to 4,031 at present. 

Mr. Sherlock said that for the financial year ending 
March, 1911, the gross profits from the electric undertaking 
had been over £40,000, and out of that they had been able 
to pay the entire capital charges, amounting to over £34,000, 
and to have a net surplus in cash of £6,500 for the benefit 
of the citizens. For the coming year he anticipated that 
their net profit from the undertaking would be between 
£15,000 and £16,000. Mr. Ruddle, as an expert engineer, 
deserved the heartiest thanks of the citizens, and in the 
days to come, when the price of lighting would be censider- 
ably reduced, they would be glad that the Dublin Corpora- 
tion in 1903 had entered into the electric lighting under- 
taking, and that they had two such capable officers at its 
head as Mr. Ruddle and Mr. Allen. 


AUSTRALIAN NOTES. 


Proposed Formation of an Australian Institution 
of Electrical Engineers—Agreement between 
the New South Wales and Victorian 
Associations. 


A decision of far-reaching importance in relation to the 
future development of electrical activities in Australia 
has been reached at a meeting in Sydney of the Electrical 
Association of New South Wales, presided over by Mr. 
H. R. Forbes Mackay, at which Mr. Percy Rosling, president 
|. of the Victorian Institute of Electrical Engineers, was also 

present. It was from the latter body that the suggestion 
emanated last year that the time was ripe for the con- 
stitution of an Australian Institution of Electrical. Engi- 
neers, and more recently a sub-committee of the New 
South Wales Association was appointed by the Council to 
devise a workable scheme for the formation of such a bodv. 

As a result of their deliberations, a set of rules was 
drafted, the objects of the proposed Institution being to 
promote the study and application of electricity by (a) 
The holding of meetings for the reading and discussion of 
papers on electrical engineering and kindred subjects ; 
(b) the promotion of social intercourse amongst members ; 
(c) the promotion of concerted action for furthering the 
interests of the electrical industry in matters of National 
or State importance ; (d) the founding of hranches in other 
States when and where found desirable. In connection 
with the first of these objects a convention was proposed 
to be held in each State in turn, wherein a branch of the 


Institution. existed, at intervals not exceeding two years, 
and when possible concurrently with and in the same 
place as that in which the meeting of the Association for 
the Advancement of Science was held. It was also con- 
sidered that it might be advantageous to publish the 
papers read at the meetings of the various branches under 
one cover annually, thereby obtaining a greater amount 
of information for members and increased recognition both 
in England and the Continent. After an exchange of 
opinions with the Victorian Institute's sub-committee, a 
less ambitious scheme was formulated by way of a begin- 
ning. Under this scheme it was proposed that the Electrical 
Association of New South Wales and the Victorian Institute 
of Electrical Engineers, take joint action as one body in 
regard to any matter affecting the electrical profession or 
industry, the following proposals being suggested as a 
working agreement between the two bodies: that the 
name of each Institute be the Australian Institute of 
Electrical Engineers, suffixing the name of the State in 
which it is located ; that each Institute be incorporated and 
adopt a same Memorandum of Association, the qualifications 
of members and methods of election of members to be 
the same in both Institutes; that at any time, at the 
desire of any Institute, a conference be arranged of dele- 
gates appointed from each Institute, to discuss any matter 
affecting each or any Institute or the electrical profession 
or industry generally, and that a Convention of the In- 
stitutes be held in each State in turn not less than once 
every two years, and, when possible, concurrently with 
and in the same place as that in which the meeting of the 
Association for the Advancement of Science is held. It 
was also proposed that Institutes in other States with a 
similar title and similar objects, and composed of members 
having similar qualifications be admitted into the agree- 
ment. by ballot at a special meeting of each Institute called 
for that purpose. 

At the Sydney meeting already referred to, Mr. A. E. 
Burgess, Member of Council of the New South Wales 
Association, recited the proposals here outlined, and pointed 
out that if the proposed agreement were adopted the 
following advantages would be gained :—(1) Joint action 
could be taken when necessary ; (2) all bodies affiliating 
must incorporate and adopt similar rules; (3) conferences 
might be arranged as thought desirable ; (4) a convention 
might be held at intervals of not less than 2 years, the 
expense to be met by a per capita call upon each brauch 
of the Institute ; (5) members would gain certain stated 
privileges. 

.À formal motion to confirm the agreement was then 
put to the meeting and carried, and a general discussion 
followed. In the course of this Mr. W. Corin advocated the 
establishment of one governing body for the proposed 
Institution, and instanced the success which had attended 
the British Institution of Electrical Engineers, which had 
established branches in Dublin, Manchester and elsewhere, 
as well as in London. In formulating a scheme by amal- 
gamation or combination in Australia, full advantage, he 
urged, should be taken of the experience of electrical 
organisations in other parts of the world. The subscription 
dues should not stand in the way of an organisation which 
aimed at the advancement of the profession. They might 
sanction the scheme and combine with the Victorian Insti- 
tute of Electrical Engineers and leave the details to be 
thoroughly thrashed out and submitted to the members. 
He would like the proposition amended in the direction of 
substituting the word, ^ Institution" for “ Institute.” 

Mr. Percy Rosling, speaking as President of the Victorian 
Institute of Electrical Engineers, said the scheme as sub- 
mitted had been accepted by that body. They aimed at a 
combination on similar lines to the Australasian Institute 
of Mining Engineers, which had an executive body and 
branches in various mining centres. In Queensland the 
Institute was practically defunct, and the members were 
thinking of joing another engineering association. In 
South Australia no such body existed, and in Western 
Australia there were not enough electrical engineers. to 
form an organisation. 

After further discussion it was decided in effect to adopt 
the scheme, to call the new organisation “ The Australian 
Institution of Electrical Engineers," and to refer the 
gettlement of details to a sub-committee. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


i NOTIOS. | CONTRACTS. 


Contract and Miscellaneous Advertisements should reach — 
this Office by Mid-day on Wednesday. For rates apply to - Qus TY BOROUGH OF BLACKPOOL. 


the Manager, 149, Fleet Street, London, E.C. 
: ELECTRICITY SUPPLY DEPARTMENT. 


CONTRACTS: The Electricity and Tramways Committee of the Black 
x | w | h - 
P ORT OF LONDON AUTHORITY. pool Corporation invite Tenders for the supply and fixing 
| of additional plant, as follows :— 
SECTION l.—One 1,500 kw. Steam Turbo Alternator. 
SECTION 2.—One Barometric Jet Condenser. 


ae S004 SECTION 3.—One 800 kw. Steam Turbo Generator 
The Port of London Authority invites tenders for supplies (Mixed Pressure). 


CONTRACTS FOR STORES AND MATERIALS. 


of Stores and Materials during the twelve months ending | General conditions, Specifications and Forms of Tender 
December 31, 1912, REUS , can be obtained from the undersigned on payment of 
P pt e a p — hu eee d £2 2s. deposit, which will be returned upon receipt of a 
4- T winen. cords; ete: i castings. | bona-fide Tender, accompanied with the complete con- 
b. Bagging, canvas, gunny 22. Bricks, slates, drain : ditions and specification as issued. Additional copies 
and hessian clothes, etc. _ " pipes, ballast, etc. may be obtained upon payment of 10s. 6d., not returnable, 
6. ee iron and mild A A and varnishes. which amount must be remitted separately from the Two 
7. Rivets, bolts, nuts, etc. 25. Drysaltery, ctc. | Guineas. ; T " 
8. Nails, spikes, etc. 26. Portland cement. | Sealed Tenders, endorsed ** Tenders for Section —, 
i pee etc. 27. eee for electric are must be addressed to the Chairman of the Electricity and 
À rane chain. amps. . ie Y MINCE 
DE -Gue- steam alee: quid as. Eerie: leather His. ao ays E Pe n di alacant Mer 
hydraulic tubes and fittings. ment) lamps. aroline-street, Blackpool, not later than 1 p.m., on Wed- 
19. Tinware, etc. 29. Glass and glassware. nesday, November 29, 1911. 
Romi brushes, etc. s4 o. granite. ^ The Committee do not bind themselves to accept the 
; askets. 31. Timber. E : 
15. Casks and cases (wine and 32. Railway sleepers, cross- | lowest or any Tender. 
nonis) r 2: ing timbers, ete. | CHARLES FURNESS, M.I.E.E., M.I.Mech.E., 
16. Casks and cases (dry) 33. Cotton waste, ete. le nage ongineer. 
staves and headings. 34. Asbestos, Packings, and Kieeticity Work General Manag E anil Eng i 
17. Hoops (wood) and hurdles. india rubber. | slectricity Works, 
18. Packing cases (wood). 35. Straw. West Caroline-street, 
19. Corks, bungs,  shives, 36. Sawdust. | Blackpool. 
faucits, etc. November 7. 1911. 


20. Metals and metal sundries. 
To be delivered as required at any of the Authority's ===" ————— ES 
Depots : | 
(a) In London (including Royal Victoria and Albert TENDERS. 
Docks, E., and Strand-on-the-Green, Chiswick, W.) TENDERS FOR PATENTS. 
(b) At Tilbury Dock. — n 


Specifications and forms of tender may be obtained oe The Liquidator of Dynamic Syndicate, Ltd., Dynamic 
application to the Stores Superintendent, 106, Fenchurch- (French) Syndicate, Ltd., and Mitcham Electric Fan 
street, E.C., on and after Wednesday, November 8, 1911, | Company, Ltd., invites Tenders for the purchase of the 
between the hours of 10 a.m. and 4 p.m. each weekday | oo win z Patents :— 


(Saturday, November 11 excepted). (one Krila I ""-—— eee eT 
: 3 : : : Z rea ritalin ee mprovements 1n e constructio 
Tenders must be enclosed in the official envelope pro Electro-Magnets No. 2887 of 1906. 


vided for the purpose, and pe so as to reach this office Australia .. .. Improvements in the construction of 
not later than 10 a.m. on Saturday, November 18, 1911, | Electro- Magnets No. 7695 of 1907. 
Any tender received later than the time specified or sent | Cape Colony S Improvements in the construction of 
otherwise than by post will not he considered. Weal a en ie A 
The Authority does not bind itself to accept the lowest : or CM Eloetru- Mene a No. 236/220 of 1900. 
or any tender. Natal T .. Improvements in the construction of 
F. AYLIFFE, Secretary. " = Seinen ayaa 306 38 a 1907. 
: range River .. Improvements in the construction o 
Port of London Authority, : Eiccito: Magnets No. 633 of 1906. 
109, Leadenhall-street, London, E.C. , France .. Electro- Motor No. 374752 of 1907. 


November 1, 1911. 


All Tenders must be forwarded to the Liquidator, care of 
" Box No. 214B, care of THE ELECTRICAL ENGINEER. 119, 
APPOINTMENTS. Fleet-street, London, E.C., on or before the 22nd, day of 


[LFORD URBAN DISTRICT COUNCIL. November, 1911. 


M M—M 


CHARGE ENGINEER. 


Contracts Open. 


The Council thank the candidates herein for their 


applications and beg to inform them that the vacancy has HOME. 
now been filled. («o0 Brackroow. The Electricity and Tramways Committee of 
Town Hall, Ilford. the County Borough of Blackpool invite tenders for the supply 
November 7, 1911. ard fixing of (1) One 1500 k.w. steam turbo alternator; (2) 


One Barometric jet corderser ; and (3) one 800 k.w. steam 
turbo-generator (mixed pressure). See Officio! Notiee. Particulars 
from Mr. Charles. Furness, M.I.E.E.,. M.IL.Meeh. E... General 
Manager and Engineer, West Caroline Street. November 29. 
DvnLiN.—'lhe Corporation invite tenders for (a) electric 
lighting and (b) fire signalling apparatus at the ‘Thomas-street 
new fire brigade station. Particulars (a) from the City Electrical 
Engineer 7s. 6s., and (b) from the Chief's Offices, Central Station, 
| Tara-street, 4s. 6d. November 21. 
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Lonpon.—The Port of London Authority invites tenders for 
the supply of stores and materials as per schedules Nos. 3 to 36. 
See Official Notice in issue of November 3. Particulars from 
the Stores Superintendent, 156, Fenchurch-street, E.C. 
November 18. 

Heywoop.—The Heywood ard Middlesex Water Board invite 
tenders for the installation of electric light at their offices at 
H evwood. Particulars from Messrs. J. Diggle & Son. Nov. 17. 

NEWPORT.—The Board of Guardians invite tenders for tho 
supply and erection of an automatic electric lift at the Workhouse 
Infirmary, Stow Hill, Monmouthshire. Particulars from Mr. H. 
G. Griggs, A.R.I.B.A., architect, Metropolitan Bank-chambers, 
Newport. November 16. : 

RADCLIFFE.—The Urban District Council invites terders for 
the supply of en Electricellv driven three-throw ram pump 
for boiler feeding. Perticulers from Mr. H. Wilkirson, Electricity 
Works, Lomax-street. Novcmber 11. 

"SALFORD.— The Corporetion invite terders for the supply ard 
erection of two 1,000 k.w. d.c. turbo-generetors. Particulars 
£2 2°. from the Borough Electrical Engineer, November 27. 

SHEFFIELD.—The Corporation invite tenders for the supply 
of the following plant for their electricity department: (a) 
5,550 kw. steam turbine complete ; (b) condensing plant, pumps, 
pipework, etc. ; and (c) alternators and exciter. Particulars 
£2 23., from Mr. S. E. Fedden, general manager and engineer. 
November 13. 

STRETFORD.—The Urban District Council invite tenders for 
the supply of electric mains and accessories. Particulars (£2 2s.) 
from the Clerk, Mr. G. H. Abrahams, ard from Mr. R. Rowland, 
A.M.I.E.E., Resident Engineer. November 13. 

Yonk.--The North Eastern Railway Company invite terders 
for the supply of (a) telegraph apparetus ard (b) telegraph 
wire and line stores for six or twelve months from January 1. 
Particulars from Mr. C. H. Ellison, Telegraph Superintende it. 
N.E.R. Offices, York, November 21. f 


OVERSEAS. 

Bosnia.—The British Consul at Sarajevo (Mr. F. G. Freeman 
reports that tenders will be received, up to December 15, at the 
Ntadtmagistrat, Banjaluka, Bosnia, for the erection of hydro- 
` electric plant for the supply of power and light to the town of 
Banjaluka ; alternative tenders are asked for a plant with a 
capacity of 1,500 h.p., capable of being increased to 2,500 h.p., 
` and a plant with a capacity of 2,000 h.p., capable of being 
increased to 5,000 h.p. Copies of the specitications, ete., may be 
obtained from the Stadtmagistrat, Banjaluka. 


Tenders Accepted. 


CHELMSFORD.—1} h.p. motor ard direct coupled centifrugal 
pump for the "Town Council: The Electric Supply Corporation, 
£33. 

HonsuaAM.—Cables for main extensions for the Urban 
District Council: Messrs. Conolly Bro. Ltd., £294, 12s. 

STAFFORD.—Nupplying and laving 3,000 yards of cable for the 
Town Council : Messrs. Callerder's Cable Compaav Ltd., £2,010. 

STALYBRIDGE.—32,000 k.w. turbire for the Stalybridge, Hyde, 
Mossley and Dukinfield Tramweys and Electricity Board: The 
British Westinghouse Electrical and Manufacturing Company, 
Ltd. 

STEPNEY.— Transformer for testing h.t. cables for Borough 
Council's Sub-station at Wepping: TheYBritish Electric Trans- 
former Company Ltd., £72. 

WoLVERHAMPTON.—Overhaulirg of Engines for Corporation 
Electricity Committee: Messrs. Bellis & Morcom, Ltd., £434. 


Electrical Company Notes. 


EDISON & SWAN. 


Mr. Henry Wolfenden, presiding at the 28th ordinary general 
meeting of the Edison & Swan United Electric Light Company, 
Ltd. at Winchester House, Old Broed-street, said thet the 
results of the year's trading had been fairly satisfactory, ard 
they might congratulate themselves upon the improvement 
shown over the previous two lean years, the gross profit being 
equal to that of the previous two vears added together. The 
directors regretted, however, thzt they did not feel justified in 
recommending the payment of a dividend, although one hed 
been earned. The reason was that they wished to conserve the 
company's resources. ‘The improved profit was due mainly to 
the increased volume of turnover and economy in production. 
Their endeavour was to cultivate a large ard increasing business 
by producing and distributing economically ard selling at a 
moderate rate of profit. That the company had done a larger 
trade was shown by one figure in the vear's balance-sheet— 
namely, urder the heading of debtors, which appeared as 
£67.103 as against £55,000 in the previous year, an increase of 
£11.203, which was equal to about 20 per cent. The desire of the 
directors was to continue that policy ard to carry it further. 
They proposed to exterd their selling organisation gradually to 
countries abroad, where they were not now adequately repre- 
sented, and they hoped thereby to extend the demand. To 
meet this increased demand they must also be prepared. to 


extend the company’s manufacturing facilities, and that implied 
the possible employment of more funds in stocks, working 
cepitel, end, perhaps, plant, and it was only to their savings 
from profits that the directors could look to provide these 
funds. Another reason for circumspection was the present 
position of the lamp industry. “ This is an important part of 
our business," he added, *‘ and it has for some years been passir.g 
through & period of transition, and even yet the state of tran- 
sition, or evolution, may not have recched finality. Whatever 
the result, it will no doubt be for the ultimate good of the ir- 
dustry and consumers alike, but meantime we are gradually 
building up a reserve against a contingency which we hope 
may never arrive, viz., any possible depreciation in the value of 
stocks arising from changes in type or method of manufacture, 
and to this stock reserve we make also this vear a liberal ap- 
propriation. We have a good lamp to offer to our customers, 
one which, in our opinion, is not exeelled by any other on the 
market. We do not ask higher prices than our competitors. 
There is no pert of our lamp which we do not make in England : 
it is essentially British-made throughout, and, under these 
circumstances, I confidently appeal for the support of all British 
consumers. I ask them, when buying, to demand the Royal 
Ediswan lamp from their suppliers and to see that they get it. 
By so doing, whilst incidentally helping us they are acting up 
to their principles, whether Free Trade or Protectionist. As 
Free Traders they are buying in the cheapest market, and as 
Protcetionists they are fostering Brittsh menufactures, ard, 
without desiring or intending to introduce controversial matter. 
I sey that both consummatiouns are devoutly to be wished." 
The report and accounts were unanimously adopted. 


BRITISH ELECTRIC TRACTION. 


Mr. Emile Gercke, presiding at the adjourned extraordinary 
general meeting of the British Electric Traction Company, Ltd., 
at Cannon-street Hotel, said he wa: glad to be able to say that 
the amended scheme for the re-arrangement of their capital had 
been unarimouslv recommended by the directors and by the 
representative committee of shareholders. Some criticisms had 
been offered by a few shareholders, but these criticisms were of 
a mutually destructive character, and the few preference share- 
holders who disliked the amended scheme were balanced by 
the few ordinary shareholders who considered that the scheme 


. was not good enough for their class. There was no intension to 


rush the scheme through that day. The directors were asking 
the shareholders to approve the scheme in principle, ard to 
pass a preliminary resolution to alter the articles of associction, 
so as to facilitate the formalities of carrying the scheme. They 
would then propose that all the meetings should be again ad- 
journed, and even after thet date there would be a further 
interval of about three weeks before the confirmatory meetings 
would be held. As to the amended scheme, this did not deel 
with the capital rights of the two classes of shares in any way, 
but confined itself to dealing with the question of distributable 
profits. In that way the scheme was made simpler. The ordinary 
shereholders had argued that unless the board could satisfy 
them by a valuation of the assets thet the proposed alteration in 
the capital rights was fair, the ordinary shareholders were 
practicelly taking a leap in the dark in agreeing to give priority 
of capital to the prefererce shareholders. The directors had 
the full convictioa thet the re-arrangement of the capitel, 
which they had proposed, was fair to both classes; but they 
hed to admit that, inasmuch as they were unable to make a 
valuation and, moreover, ergued against the advisability of 
making a valuetion, they were unable to offer sufficient evide_.ce 
to enable others to shere their conviction that the assets were 
of sufficient value to eneble the ordinary shareholders to give 
the proposed priority of capital to the preference shareholders 
without practicclly extinguishing their own capital interest in 
the company. As it was impossible to come to an agreement on 
this poiat it was deemed best to leave the capital position un- 
altered and to deal only with the position of the two classes of 
shareholders in regerd to the future distributable profits. The 
prefere :ce shareholders were at present entitled out of the 
profits when earned, in respect of each £10 share, to a dividend 
of 12s. per annum cumulatively, and to £1 133. in respect of 
arrears of dividend. Under the amended scheme, they received 
3s. on their £2 10s. first cumulative preference stock, and 7s. 
on their £5 second prefereace stock, or 103. per £10 share before 
the ordinary shareholders come in for anything; and any 
surplus profits would, until the arrears were paid off, be dis- 
tributed in the ratio of about two-thirds to the preference share- 
holders and one-third to the ordinary shareholders, so that the 
sacrifice which the prefereace shareholder3 made to the ordinary 
shareholders wes not an immediate sacrifice, and was not a 
serious sacrifice. The ordinary shareholders had made it per- 
fectly clear that, having regard to the existing equal capital 
rights, it would be to their advantage to have a reduction of 
capital, so that the amcunt of preference dividend would be 
reduced. and if no re-arrangement were made the ordinary 
shareholders would no doubt take some steps to prevent larger 
dividends, or perhaps any dividends, being paid to the preference 
shzreholders. The scheme also provided that non-interest- 
hearing income certificates to the amount. 0f-£266.371, being the 
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arrears of dividend upon the 161,437 issued and fully-psid £10 
preference shares be issued by the company to the registered 
holders of such preference shares, on November 3, in proportion 
to the number of preference shares held by them. The Chairman 
moved that the scheme as amer ded be edopted, and the articles 
' of association altered accordingly. 

Mr. Alfred Shepherd, one of the representatives of the ordinary 
shareholders cn the committee, secorded, and a protracted 
d scussion followed. Mr. L. Salomoas and Mr. J. B. Braithwaite 
supported the scheme. 

Engineer-Captain Pamphlett desired to move an ame: dment 
declaring that in the opinion of the meeting the manner in 
which the affairs of the British Electric Traction Company had 
been conducted by the directors, as towards the shareholders, 
warranted proceedings being taken against the directors, and 
that such proceedings be instituted forthwith. 

The Chairman pointed out that that was not en amendment 
to the resolution before the meeting. 

Sir Robert Hampson objected to the resolution, as they were 
not there to impeach the conduct of the directors, but to con- 
sider the re-arrangemeat of the capital. 

Mr. A. H. Chalmers, representing a large number of preference 
shareholders, considered the scheme a good one. 

After further discussion the resolution was put to the meeting, 
and carried, 66 voting for and 13 against, ard resolutions were 
passed making the necessary alterations in the articles of asso- 


ciation. 
CAPE ELECTRIC TRAMWAYS. 


Mr. Ludwig Breitmeyer, presiding at the meeting of the 
Cape Electric Tramway:, Ltd., at Lordon Wall Buildings, 
reminded the shareholders that at lost vear's meeting he had 
expressed the firm belief that they had got to the er.d of the bad 
times, and that they would be spared the ecute depression from 
which they had suffered. He was happy to say that these antici- 
pations had been fully verified. Tne returns showed a marked 
improvement. The passengers carried exceeded those of the 
previous year by 4,000,000, and there wes an increase in the 
receipts «f£ £15,000. The figures of the first few months since the 
close of the financis) year showed a «till further incrowse. This 
satisfectorv result enabled them to pay a divided of 23%, 
besides placing £8,000 to reserve and carrving forward £8,574. 
So that, after a lapse of six years, they had agaia entered the 
dividend paying stage. The prospects were very encouraging. 
Everything that tended to increase the dividend had the careful 


attention of the directors. They were about to start a motor - 


. omnibus service as a feeder to the tramcars. Several were on 
order, and if those were successful others would be ordered. 
The report was adopted. 


Sculcoates, HULL. 
LONDON’S ELECTRIC SUPPLY. 


Agreement Desired by L.C.C. on Future Lines 
of Development. 


The Finance Committee of the London County Council 
in a report on the sanctioning of loans for electricity supply 
purposes, discusses the position created by the London 
Electric Supply Act of 1908, and emphasises the desirability 
of making an attempt to secure some agreement as to the 
future lines of devclopment on the part of all electricity 
supply authorities in London, including companies as well as 
Metropolitan Borough Councils. 


" We have suggested to the Highways Committee ” 
says the report, “ that they should consider whether it 
would not be desirable for them to recommend the Council 
to formulate, so far as circumstances will permit. a com- 
prehensive policy as to the action which the Council should 
take in view of the London Electric Supply Act, 1908. We 
do not, of course, suggest that the Council sliould, at this 
stage, consider the question of the exercise in 1931 of the 
powers of purchase conferred by the Act. The immediate 
point for consideration is the question of the development 
of the various concerns in the most effective and economical 
manner in view of the powers of co-operation conferred by 
the Act. 


“ It appears to us desirable that the Council should lay 
down some policy, and from one point of view the present 
time would seem not inappropriate for such action, inasmuch 
as there remain just twenty years between now and the 
earliest date by which the Council could purchase the 
companies' undertakings, and this period corresponds with 
the loan term allowed for generating plant. Hence anv 
loans sanctioned for such plant after 1911 will be in respect 
of plant estimated to last until after the Council isempowered 
to purchase the companies' undertakings, and if the option 
to purchase is exercised the Council will then be the authority 
for supplying electricity in London side by side with the 
borough councils. It would seem to he preferable, so far 
as the financial aspect of the question 1s concerned, for 
borough councils, where possible, as opportunity offered, 
to link up their undertakings for mutual support as well 
as for economy, instead of extending a number of com- 
paratively small, and in some cases unprofitable, concerns 
which may, on economical grounds, some day have to be 
scrapped. 


" It must, however, be borne in mind that no expression 
of opinion by the Council as to the policy which should be 
adopted would have any binding authority upon the borough 
councils who have established electricity undertakings 
or upon the companies owning electricity undertakings. 


In any event it is clear that while under existing conditions 


the Council might be able to give effect, to a hmited extent, 
to any policy it might adopt as regards the undertakings 
of metropolitan borough councils, it would have no such 
power as regards the otlier undertakings. These considera- 
tions appear to us to point to the desireableness of an 
attempt being made to secure some argeement as to the 
future lines of development on the part of all electricity 
supply authorities in London, including companies aa well 
as metropolitan borough councils." 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


The Geissinger Regulator. 


We give herewith some illustrated details of the 
Geissinger Regulator or Thermostat, a remarkable invention 
of American origin, which is being placed on the English 
market by the Geissinger Regulator Agency, of 7, Redcross- 
strect, Liverpool. 

The regulators are made in two distinct patterns, the 
cabin tvpe and the tank type. The former pattern is the 
one used. in connection with the heating of ships’ cabins, 
railway cars, hotel apartments, thermo;tank systems, etc., 
and the tank type pattern for regulating the temperatures of 
air, gases and liquids. These thermostats are vibration proof 
and are the only instruments of their kind that can be used 
on a moving object. The room type regulator, as shown in 
Figures 1 and 2, contains two thermostats, and by the use of 
a selector switch the occupant of an apartment can 
obtain one of two pre-arranged temperatures, or can switch 
off the heat regardless of temperature. The regulation gear 
is designed so as to allow of only a very low voltage and 
amperage to pass through the actual thermostat circuit, 


TE ype iom unà 
tete 
í X DX e 


uet - Dy ]: Si ; | 
Gode ELMO ECT Ur. 
o5 45 v Pas h ALT 
"OA apte re’ | 
2 E 7 
« S 45 
. 
c 


4 WM 
veg 4 
Mu ^l 
Se cdi 


a : » PE 
P S E NV Re R^ T 
Dru S Dare EE SEA REET: 


nr 


EBEN S gd 


FIG. 1. —INTERIOR OF 
THERMOSTAT. 


FIG, 2. — INTERIOR OF 15 AMP. 

110 vOLT AUTOMATIC 8WITCH. 

thus preventing arcing at the platinum tip contacts; this 
therefore entails a primary and secondary circuit. The 
primary circuit constitutes the thermostat connected in 
serics with the magnet coil, shown in Figure 2, and these 
together are shunted off the small resistance below it, 
which in turn is connected in serics with a larger resistance 
across the mains. The secondary circuit takes the form 
of a circuit-breaker or a single or double pole switch, 
which is looped into the heater circuit. The action of the 
regulator is as follows. Upon the temperature of the apart- 
ment falling below the pre-arranged temperature the metal 
of the thermostat contracts and, through its platinum points, 
closes the magnet coil circuits, the magnet in turn attracting 
the yoke (bottom of Figure 2), closes the single pole switch 
there shown, which puts the heater into circuit again. 
When the apartment has once more been heated to the 
pre-arranged temperature the metal of the thermostat has 
expanded sufficiently enough to break the primary circuit 
at the platinum points, and thus the magnet releases the 


voke, which in turn opens the single pole switch and cuts | 


out the heater. The Geissinger Company manufacture 
thermostats sensitive to a fraction of a degree, but under 
the ordinary circumstances the sturdy commercial type is 
installed where variations of one degree from the mean are 
permissible. Both types of thermostats are extensively 
used for marine and shore work. Thev are at the present 
time working on the liners “ Lusitania," “‘ Mauritania," 
and “ Franconia,” of the Cunard Line; the ‘ Olympic," 


| 


| French battleship the “ Liberte.” 


Fla. 3.—EXTERIOR OF 


“ Celtic” and “ Oceanic,” of the White Star Line; 
“ Kronprinzessin Cecilie,” of the North German Lloyd 
Company ; and the “ Augusta Victoria," of the Hamburg- 
American Line. The Geissinger room type thermostats 
have been working on the ‘ Augusta Victoria" for the 
last three years without requiring any attention or repairs 
whatever, and this has induced the Hamburg-American 
Company to include these regulators in the specifications 
of their two new vessels. The U.S.A. Admiralty are in- 
stalling the tank type pattern thermostat and gear in 
their latest battleships to work in connection with the 
cooling of the powder magazines and thus prevent a 
repetition of the terrible catastrophe which occurred on the 
It is of the .utmost 
importance that this system should be adopted by ship 
owners carrying refrigerators filled with frozen meat long 
distances where constant temperatures are so important, 
apart from the economy experienced. On shore the tank 
type regulators are installed in the vulcanizers and drying 
rooms of rubber factories, in the mash tanks of breweries, 
in the powder drying bins of the Dupont Powder Works. 
in the paraffin sweaters of the Standard Oil Works, and 
the drving rooms of glue works, leather works, etc., ete. 
The room type regulator is installed on the electrically heated 
cars of the Pennsylvania Railroad (electrical division) and 
the New York Central Railroad. Below will be found an 
estimate of saving produce by the Geissinger Regulator 


na from tests made on the electric zone of the New York 


Central Railroad Company, season 1910-1911 :— © 


Kw. hours per car mile without regulator .. '8í 
Kw. hours per car mile with regulator .. '59 
Davs assumed for heating season 125 
‘ar miles assumed for heating season . . 2,000,000 
Kw. hours without regulator.. . . 1,680,000 
Kw. hours with regulator . . 1,180,060 
Saving kw. hours sl 500,000 
Cost of power per kw. hour .. 3-5d. 
Value of saving.. £1,250 
Number of equipments 186 


From the above it will be seen that in 125 days a saving 
has been shown of £1,259, although only allowing a little 
over one halfpenny per kw. A large tramway company in 
the U.S.A. are also about to instal the Geissinger regulators 
throughout their tramway system. The sole control of this 
important invention in Great Britain is in the hands of 
the Geissinger Regulator Agency, of 7, Redcross-street, 


Liverpool, where the fullest information can be obtained. 
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NOTES. 


HE CRITICISMS which have been levelled at the 
management of the Electrical Exhibition at Olympia 
have borne fruit in the shape of a somewhat formidable 
document, in which the organising managers (the Inter- 
national Trade Exhibitions, Ltd.), deal seriatim with the 
complaints made in the technical press, and put forward 
some suggestions towards a modification of policy which 
they believe will make for greater success in the case of 
future exhibitions, From a covering letter we gather that 
in the first instance this report on the subject was prepared 
as a confidential document, but the committee on perusing 
it agreed to its publication—presumably, since nothing is 
said to the contrary, in the form in which it was drafted. 
The document is, in effect, a justification of the policy of 
the management, except in respect of four points, but these 
are bv no means the least important. It is conceded, for 
instance, that the half-crown days were an error in tactics 
and must be abolished. In this view there will be genera! 
concurrence. It is also conceded that in future exhibitors 
should be supplied with an unlimited number of tickets 
with the liability that all such tickets as reach the manage- 
ment through the turnstiles shall be paid for at the rate of 
sixpence each. The principle is a good one, and has been 
strongly advocated by the ELECTRICAL ENGINEER and 
other technical journals; but the price suggested is *oo 
high. It should certainly not be more than threepence, 
especially in view of the fact that even fourpence per ticket, 
the price charged this year, had the effect of checking verv 
materially the sale of these tickets. In this case, however, 
they had to he bought outright, with no allowance for 
unused tickets. The new proposal is a step in the right 
direction, except with regard to price, and the managers 
themselves seem to be doubtful on this point, insomuch 
that they express the view that the proposal might *' tend 
to a reduction of revenue on ticket account." 


There is a further recommendation to the effect that 
before another Electrical Exhibition is decided upon, 
definite arrangements should he made with the Supplv 
Authorities to ascertain exactly the amount of support bv 
way of purchase of tickets they are willing to accord, it 
being recommended that for a large Exhibition such as that 
recently held this purchase of tickets should be not less than 
one hundred and fifty to two hundred thousand. Jt is 
further recommended that the arrangements with the 
Supply Authorities should be for the sale to them of tickets 
outright at threepence each, and it is added, “ Were 
arrangements made with the Supply Authorities that thev 
would be liable to pay for all tickets used at the rate of 
sixpence each, it is most probable that such a method would 
considerably curtail a large distribution of tickets, and this 
for obvious reasons.” It would certainly seem that in 
respect of this year'a Exhibition the Supply Anthorities did 
not rise to the occasion. The managers state that in many 
districts householders applving for tickets to the local 
authorities were informed that they had no more tickets to 
distribute, and that statement is amply confirmed from 
numerous independent sources. But we would suggest that 
the principle upon which the distribution of tickets is made 
to Supply Authorities should be based, partially at any 
rete, on the same lines as are suggested with regard to 
exhibitors. 


It would be a great encouragement to tho 


Supply Authorities if, after purchasing outright a definite 
number of tickets, they could be enabled to secure 
further quantities on the “sale or return " svstem. But 
the price in both cases should be the same, namely, three- 
pence. Such a course would be greatly simplifiel by the 
suggested limitation of future exhihitions to threc or even 
two weeks. 


Replving to the criticisms with regard to machinery, the 
managers appear to be on firmer ground. During a period 
of two or three"months, personal calls, they tell us, were 
made on the largest engineering and manufacturing firms 
with a view to securing working exhibits, electrically 
operated, in the Textile, Brewing, Food Stuffs, Boot Mak- 
ing, Jewellery, Wood Working, and, in fact, very nearly 
everv big industry. **In everv instance, the manufacturers 
expressed the opinion that thev would not be recompensed 
for any outlav to which they were put, their exhibits being 
only suitable for the particular exhibitions held in their 
respective trades." Then, again, with regard to exhibits of 
popular interest, while the management secured exhibita 
from the Marconi Company, Telewriter, Post Office Tele- 
graphs and Telephones exhibits, and Darker's Electrical 
Home, they a!so approached the Royal Dental Hospital, 
with a view to granting them space, without rental charge, 
to insta] a model ward displaying every description of elec- 
trical apparatus, but this offer was rejected. Thev also saw 
the leading manufacturers of medical apparatus, and one 
and all stated they would not exhibit except in a Medical 
Exhibition. Similar efforts were also made to secure 
exhihits of Electrical Horticulture, Róntgen Rav Apparatus, 
Electro-Photographic Transmission Apparatus, and a 
number of other items which would have been of pubhc 
interest. * Considerable time was spent in interviewing such 
firms, but no inducement, even that of free space rental, 
was sufficient to persuade them to exhibit." On these points, 
it seems prctty clear, the managers did all they could, and 
must be absolved from blame. If free space rental proved 
no inducement, the managers could scarcely be expected 
to go further. 


The next two clauses of the managers’ defence, those 
relating to the poor attendance at the outset and to the 
method of advertising the Exhibition, mav conveniently be 
taken together. The poor attendance is attributed partly 
to “ the fact that the public do not readily visit the first week 
an exhibition which is run for a long period ”—a disputable 
point, by the wav—and partly, perhaps mainly, to the 
fact that “ very few tickets were even ordered, much less 
distributed, either by the exhibitors or Supplv Authorities, 
until after the Exhibition was open," though the manage- 
ment, as far back as July last, had sent a notice to every 
firm exhibiting and all the Supply Authorities within a 
radius of 80 miles, inviting them to purchase tickets at 
reduced rates. As to advertising the Exhibition, the 
managers throw the blame “ to a considerable extent " on 
the exhibitors themselves. Some considerable time before 
the opening, they state. all exhibitors were written to and 
reminded to specify in their regular advertisements the 
fact that they would be showing. ‘ Practically no notice 
was taken of this request until after the Exhibition was 
open, and, for the most part, not even then, and though 
urged to do so, with few exceptions, exhibiting, firms in 
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prominent thoroughfares did not even display showbills 
supplied to them in their windows." The managers go on 
to say : 


The Exhibition was advertised on every railway system 
throughout the United Kingdom, and there was probabi 
not a single railway station in the London area on whic 
posters were not displayed for a fortnight prior to and 
during the whole run of the Exhibition. 

Sixteen-sheet (120 in. by 80 in.) posters were placed on 
(with a few advised exceptions) every platform of the Tube 
Railways, and similar large bills were posted on the hoardings 
in Central London, the Metropolitan and District Railways, 
while as many as 327 bills were displayed on the vans of 
Pickfords, London Parcels Delivery, and other carriers. A 
great number of posters were also utilised by the various 
Supply Authorities in London and suburbs and posted 
throughout the various districts. 

The Exhibition was advertised daily in every London morn- 
ing and evening paper, but, again, the advertising arrange- 
ments adopted by the management were only to a very limited 
extent supported by the exhibitors, and to nothing like 
the same extent as is usual in similar exhibitions. 

This want of co-operation on the part of the exhibiting 
firms caused the Exhibition to be, apparently, less adver- 
tised than is the case in similar exhibitions, as, for example, 
the Motor Show, where most exhibitors mention the fact 
Ahat they are exhibiting in their newspaper and hoarding 
advertisements for some time prior to and during the whole 
run of the Exhibition. 


It is also pointed out, fairly enough, that had the Ex- 
hibition been open for a shorter period, the money expended 
in advertising could have been more effectively utilized. 
What is not pointed out is that the advertisements in the 
London morning and evening newspapers were insignificant 
announcements, covering a bare single inch of space, which 
very few people, except inveterate readers of advertise- 
ments, would probably even see, unless their attention were 
specifically directed to them. The immediate consequence 
of advertising the Exhibition in this cheap and ineffective 
fashion was that with one or two exceptions the London 
morning and evening newspapers paid little attention to 


the Exhibition in their news columns. Thev dealt once or 
twice with such features as were calculated to interest 


their readers and then dropped the subject. After all, 
newspapers are not run on wholly philanthropic principles, 
and in return for an inch of paid-for space could scarcely 
be expected to give much free advertising. 


This brings us to a point which has already been much 
discussed privately. In their wisdom the responsible 
authorities decided to dispense on this occasion with the 
services of a Press Agent. Ten per cent. of the revenue 
from the Exhibition, we are told, was expended on adver- 
tising, but the bulk of this was spent on bills, large and 
small, which were posted on railway station hoardings and 
carriers’ vans. A capable publicity agent would have 
diverted a large proportion of this sum to additional news- 
paper advertising, and by the despatch of skilfully 
worded paragraphs every two or three days relating to 
the numerous attractions of the Exhibition, would have 
secured an enormously enhanced amount of free publicity. 
So far as we can ascertain, no paragraphs of any kind were 
sent out on this occasion by the managers or anyone con- 
cerned. The big bills were posted and the little bills were 
posted and the one-inch advertisements were sent round, 
and then the Exhibition was left to look after itself. Even 
the courtesy of press season tickets was confined within 
amazingly rigid limits, though they practically cost nothing 
to the management and would have been instrumental in 
securing much more publicity. All these blunders would 
have been avoided if a capable Press Agent had been 
appointed; and in our view it is quite unjustifiable to 
endeavour to saddle the exhibitors with the blame for poor 
advertising. This portion of the work was carried through 
in a thoroughly unbusinesslike manner, and even though 
the exhibitors had done more in the way suggested, it could 
have had little or no appreciable effect upon the publicity 
in the daily press—the only publicity which could be relied 
upon to draw the genera] public to Olympia, 


So far as the criticisms with regard to collective exhibits 
and the grouping of particular classes of goods are con- 
cerned, the managers were confronted by the opposition 
of the exhibitors themselves to such an arrangement, 
and in this case, as in that of securing “ popular’’ 
exhibits, they must be absolved from blame. In regard to 
uniformity, the managers point out that such an arrange- 
ment has been found by previous experience to be quite 
impracticable, as in a number of instances the large general 
exhibitor would require to have several different stands, 
entailing both great expense and additional trouble; and 
there was also the further objection that amongst a large 
number of firms some strongly object to be placed in 
juxtaposition to a competitive manufacturer. With regard 
to the complaint that a considerable amount of domestic 
apparatus was not shown in the form of a collective exhibit, 
the manufacturers unanimously decided it would be in 
their interests fo individualise their exhibits, and the 
idea of a collective exhibit was not entertained by them. 
With the same end in view, the management approached 
the Electrical Contractors’ Association, inviting them to 
make a collective exhibit, but here, again, the proposal 
was not entertained. It seems clear that under these 
heads the managers did their best and could do no more 
in face of the convictions of the exhibitors that their own 
individual plans would serve their purposes hetter than 
those suggested. With regard to the other complaints, 
the managers say : 

Direct efforts to secure visits from buy ers were made 
prior to the opening of the Exhibition, and showbills were 
sent not only to contractors in London and suburbs, but 
to the principal contractors of every large provincial town. 
rd were distributed to the number of several thousand 

VIR. 

A special letter was also written to all Central Station 
Engineers in the United Kingdom, urging upon them to 
visit the Exhibition, and, if possible, to be accompanied by 
their Chairman and Members of their Committee. Com- 
plimentary tickets¥were, in all such instances, sent to 
Engineers applying for them. 

Special letters urging visits were also sent to many of 
the large Associations likely to be interested, such as the 
Mining Association and many others, so that by personal 
effort, quite apart from public advertising, every reasonable 
endeavour was made to induce the visits of a class of buyer 
likely to be of most value to the manufacturers showing. 

The Management also approached the Chamber of Com- 
merce severa] months prior to the opening of the Exhibition, 
asking their assistance in conveying to Colonial buyers 
throughout the world the fact that the Exhibition would 
take place. At a special meeting of the Electrical Section 
of the Chamber they decided to circulate our literature 
throughout the Colonies, and a supply of prospectuses and 
other details were sent to them for that purpose. 

Here, again (always excepting that question of effective 
advertising) the managers would seem to have done their 
best and are not to be blamed for any lack of enthusiasm 
on the part of those chiefly concerned in the success of 
the Exhibition from the popular and propagandist point of 
view. 


There is a suggestion towards the close of the managers’ 
report, that even the Electrical Manufacturers’ Association 
was not altogether as enthusiastic in the matter as it might 
have been. That, at any rate, is our reading of the following 
paragraph : 


The Management, while acknowledging that a considerable 
amount (some £4,000 worth) of space was taken by firms 
members of the B.E.A.M.A., for the most part without 
pressure, would remind the Committee that the total space- 
lettings amount to close upon £12,000, and the Management 
claim that of this balarce, at the very lowest, some £6,000 
worth of rentals were only secured by means of a most 
energetic and personal canvass extending for a period of 
twelve months. Unquestionably, space to this amount 
would never have been let but for this canvass. Corres- 
pondence had very little effect in inducing space-letting, 
and it was by means of personal interviews that a number 
of firms who had no, or little, intention of exhibiting were 
induced to do so. 


Certainly, £4,000 is not a very considerable sum viewed 
in relation to the totalymembership/of, the Manufacturers’ 
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Association, but on the other hand the managers 
could scarcely expect the electrical trade to flock 
to Olympia at the bare announcement that an Elec- 
trical Exhibition was to be held there. A good deal of hard 
campaigning is necessary for an exhibition of this kind, 
especially at a time when this particular trade has been 
passing through a period of acute depression, and we are 
not at all surprised to learn that half the space available 
was only filled after “a most energetic and personal 
canvass extending for a period of twelve months." We can 
only hope that no-one's health or pocket suffered in con- 
sequence of these prolonged efforts. If they did, the 
managers have at any rate the consolation of knowing, 
on the “ one sinner that repenteth " principle, that there 
must have been great rejoicing over the roping-in of those 
firms who * had no, or little, intention of exhibiting." 


PERSONAL. 


We understand that Mr. W. J. Coles, M.LE.E., the 
well-known consulting electrical engineer, of 231 and 232, 
Birkbeck Bank Chambers, High Holborn, W.C., has been 
appointed engineer to Messrs. Edgar Allen & Company, 
Ltd., of the Imperial Steel Works, Sheffield, in charge of 
their cement plant department. Mr. Coles’s consulting 
practice will be continued and he will be glad to advise 
on electrical and other matters as hitherto. Correspondence 
relating to this may be addressed to Birkbeck Bank 
Chambers, until December 1, after which it is requested 
that it be sent to the London offices of Messrs. Edgar 
Allen & Company, Ltd., 52, Queen Victoria-street, E.C. 
Mr. Coles, who was formerly a partner in Messrs. Maxted 
Knott & Coles, consulting engineers, of Hull, has long 
specialised in the design and operation of modern Portland 
cement plants, in which he has had a wide experience. 
He is familiar with the latest practice both on the Con- 
tinent of Europe and in the United States of America. 
With the experience they have had and the facilities at 
their disposal, Messrs. Edgar Allen & Company are able 
to supply cement plants of any magnitude, and will be 
leased. to prepare designs and submit estimates, including 
the necessary power plant. They have recently concluded 
an arrangement with Mr. Frederick Siemens, by which 
they become sole licensees for Great Britain for the manu- 
facture and supply of his’ patent gas-fired rotary kilns. 


We understand that Mr. C. C. F. Monckton, M.I.E.E., 
is giving up his consulting practice at Parliament Mansions, 
Victoria-street, S.W., to take up the newly-established 
post of Superintendent of Telegraphs and Telephones, 
Fiji, and that he leaves England to-morrow. His business 
will be carried on by Mr. Arnold G. Hansard, B.A., 
M.I.E.E., of the same address, in conjunction with whom 
he has worked for the last five years. 


Messrs. D. Edgar Greenwood, A.M.I.C.E., and J. Kilner 
Wells have opened a Coal Testing Laboratory at 25, York- 
place, Baker-street, W., where they will be pleased to 
receive enquiries from central station engineers and other 
large coal consumers requiring information concerning 
the calorific value and other properties of the fuel they 
use. 


Lonpon ELECTRICAL ENGINEERS.—Officer commanding 
Colonel H. M. Leaf. Orders for week ending November 25, 
1911 :—Monday, November 20, “ A" Company : Technical 
Work and Musketry Instruction (Standard Tests), 8 to 10 
p.m. Tuesday, November 21, ** B" Company: Lecture to 
Engine Drivers, 7 to 8 p.m., Technical Work and Standard 
Tests, 8 to 10 p.m. Wednesday, November 22,: Gymnastic 
Classes, 7 to 10 p.m. Thursday, November 23, “ C " Com- 
pany : Lecture, 7 to 8 p.m. ; Technical Work and Standard 
Tests, 8 to 10 p.m. Friday, November 24, “ D ", Company : 
Lecture, 7 to 8 p.m. ; Technical Work and Standard Tests, 
8 to 10 p.m. Saturday, November 25. Probable run at 
Coalhouse Fort, Gravesend, for ** C" Company.—(Signed) 
P. H. CaMPBELL, Captain R.E., and Adjutant for O.C. 
London Electrical Engineers. , 


THE ELECTRIC LIGHTING OF THEATRES. 


By an unfortunate accident at the printers at the 
moment of going to press with our last week's issue, there 
was a transposition of the inscriptions under the blocks 
illustrating the electrical equipment of the London Opera 
House in Kingsway. We therefore reprint the blocks with 
the correct inscriptions. The whole of the electrical equip- 
ment was supplied by Messrs. Siemens Bros. & Company, 
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Famous Scientists of To-Day.—III. 


Being Some Contributions towards a Technical 


“Who's Who." 


——Ó9 


Biographies by P. F. Mottelay. 
Photographs by J. Russell & Sons. 


(Continued from page 555). 
Swan, Sir Joseph Wilson, 


physicist and electrician, born October 31, 1828. 
During 1862, he patented the carbon process for 
making permanent photographs now known as the 
autolype, also for making rapid dry photographic 
plates ; and, in 1879, made the first public exhibition 
of a high resistance electric incandescent lamp ; 
also improvements in electro- metallurgical deposi- 
tion, in photo- 
mechanical print- 
ing, etc. In188r, 
received the de- 
coration of the 
Legion of Honour ; 
1894, F.R.S. ; 1898 
-1899, President 
or tbe  LE.E.; 
1899-1903, Vice- 
President of Sen- 
ate University 
College, London, 
and, at present, 
Life Governor of 
the College ; 1900-19or, President of the Society of 
‘Chemical Industry ; 1904, knighted, and received 
the Hughes Medal of Roval Society ; 1905, Albert 
Medal of the Society of Arts. Has also been 
President of Faraday Societv, Vice-President of the 
Philosophical Society of Newcastle-on-Tyne and 
Vice-President of the Roval Photographic Society. 


White, Sir William Henry, 


naval constructor, born February 2, 1845. In 
1867, he entered the construction department of the 
Admiralty and soon became assistant to Sir Edward 
Reed. From 1870 to 1881, Professor at the Royal 
School of Naval Architecture and at the Royal Naval 
———— College: 1872, 
Secretary to the 
Council of Con- 
struction at the 
Admiralty, and, in 
1875, Assistant 
Constructor,  be- 
coming Chief Con- 
structor, six years 


P 


and directing the 
department for 
constructing war- 
ships at the Armstrong Company, and, from 1885 
to 1902, again became connected with the Admiralty 
as Director of Naval Construction as well as Assis- 
tant Controller of the Navy, thus actually becoming 


later. He spent 
the years 1883- 
1885 organizing» 


| the responsible designer of all the English warships. 


Has been President Inst. Mech. Eng., Vice-President 
Inst. Naval Architects. Was made F.R.S. 1888 
and K.C.B. 1895. 


Parsons, The Hon. Sir Charles Algernon, 


is the third surviving son of thelate William, Earl of 
Rosse, and was born June 13, 1854. Invented the first 


| epicycloidal high speed engine and other apparatus, 


notably the steam turbine and high speed dynamo 
by which navigation has everywhere been com- 
pletely revolutionized. He was made F.R.S. during 
1898, received the 
Rumford Medal 
in 1002 and, dur- 
ing the year 1904, 
was created a 
C.B., became Pre- 
sident of the En- 
gineering Section 
of the British 
Association at the 
Cambridge Meet- 
ing and received 
the distinctive 
German — Grashof 
Medal OTs. 
KG. BE 


Roscoe, Right Hon. Sir Henry Enfield, 


chemist, born January 7, 1833. He is the grandson 
of William Roscoe, the historian, and, from 1855 to 
1862, he, in conjunction with R. W. Bunsen, laid 
the foundation of comparative photochemistry. 
From 1856 to 1886—thirty vears—he was Professor 
of Chemistry in Victoria University (Owens College), 
Manchester ; 1863, 
F.R.S.; 1873, one 
of the first to 
make exact meas- 
urements of the 
chemical action of 
light and was pre- 
sented with the 
Royal Medal; 
in 1884, knighted ; 
1885-1895, MP. 
for the Southern 
Division of Man- 
chester;  r587, 
President of the 
Manchester Meeting of the British Association ; 
1888 Consulting Chemist to the Metropolitan Board 
of Works; 1889, made Officer of the Legion of 
Honour, also member of the Royal Commiss‘on 
on Scottish Universities ; 1896-1902, Vice-Chancellor 
of the London University. 


(To be continued.) 
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The Institution of Electrical Engineers. 


The inaugural meeting of the Session of the Institution of 
Electrical Engineers, London, took place on Thursday last, 
Mr. S. Z. de Ferranti presiding over a large attendance. 
After the transaction of the formal business, the President 
distributed the premiums, etc., awarded for papers read or 
published during the Session 1910-11. 

The paper by Mr. W. T. Taylor on “ Modern High- 
Voltage Power Transformers in Practice; with special 
reference to ‘ T ' Three-Unit System," of which an abstract 
was printed in last week's ELECTRICAL ENGINEER, was read 
in the author's absence by Mr. J. F. C. Snell (Vice-Presi- 
dent). At the outset, Mr. Snell explained that he took no 
responsibility for the paper. 


^. Discussion. 


Mr. B. WoopHousE considered that the paper would 
have been improved by the use of the editorial blue pencil. 
In his opinion it contained a number of misprints and rather 
vague statements. The hysteresis loss, it was said, varies 
approximately as the one-sixth power of the induction, and 
directly as the frequency. Presumably 1-6 was intended. 
According to the paper, “it is often said that regulation 
reduces the voltage upon the load." He (Mr. Woodhouse) 
thought he might use the term “ always does." The author’s 
statements about “all-day” efficiency were also unneces- 
sarily vague. Comparing the delta-delta and the delta-star 
systeins, Mr. Taylor said the latter was claimed to have the 
advantage of reducing the cost of high-voltage line insu- 
lators for equal line voltage, which was a very large item 
when dealing with long-distance high-voltage transmission 
systems, as their size need be only 579/ of those used on a 
line with transformers connected in delta. *'It is possible 
under such circumstances," Mr. Taylor further told them, 
“ to operate and deliver 3-phase current when either one- 
phase or one line conductor is cut out." Unless under 
special circumstances he (Mr. Woodhouse) did not see how 
that could be done. The principal point seemed to be in 
discussing transformers from the operating point of view. 
The author went into the relative value of two transformers 
of different efficiency for a water power scheme. Where 
presumably the water supply was plentiful for needs of a 
24 hours day the no-load losses were not considered so 
important as in stations where coal was used. His (Mr. 
Wocdhonse’s) view, assuming commercial load factors, the 
most important factors to consider were the no-load losses. 
The author regarded efficiency as one of the most important 
points, and, in Mr. Woodhouse's opinion, he rather under- 
rated the importance of regulation. Pressure regulation 
was a most important matter. The strength of trans- 
formers must withstand short circuit or heavv overloads. 
It had been the experience of a good many of them that 
transformers with verv close regulation were not robust 
enough to stand heavy overloads. On the other hand, they 
wanted close regulation. From the paper it appeared that 
for long distances one must rather submit to a transformer 
with poor regulation and use some external means of 
regulating the pressure. The author's tables on single-phase 
oil-filled water-cooled transformers, 25 and 60 cycles 
respectively, giving the efficiencies at various loads, the 
sizes of transformers varving from 100 to 4,000 kw., and the 
comparison of efficiencies and space occupied for a class of 
oil-filled, water-cooled and air-blast 25-cycle 33,000 to 6,600- 
volt transformers would be much more valuable if the author 
had included regulation of various sizes and no-load losses. 
Concerning the size of transformer units, it seemed to him 
that with very big units one had to consider the question 
very seriously of local heating. The 3-phase transformer 
was cheaper, more efficient, and had many advantages : 
the only question was that in a case of breakdown thev lost 
the whole of the transformer instead of, where using single 
transformers, losing only one-third. The single-phase 
transformer had the other advantage that, as it had not 
such a big bulk of metal, the difficulties of cooling all 
through the core and windings were not so great, and he 
thought that was an additional advantage—a very strong 


one—particularly in the case of very big units. He was not 
clear whether Mr. Taylor suggested the adoption of cooling 
by blowing air against the windings or whether he meant 
to air-cool a transformer which was oil insulated. The self- 
cooled, natural cooled insulated transformer in big sizes 
became enormously bulky. He thought there was room for 
development in the arrangement of the oil in large trans- 
formers. Referring to the great quantity of oil required for 
proper cooling, he said some of that might be very well 
done in an external tank. It had been done by some makers, 
but it did not appear to be general. The drying-out of 
transformers was, of course, a verv serious matter. One very 
good test was to measure the core losses. If the transformer 
core were damp the losses would be increased. By taking 
periodical readings of the core losses they got some idea how 
the transformer was going on. Mr. Taylor's comparison of 
the shell and core types of transformer seemed to be rather 
like ** flogging a dead horse." It was all a matter of what 
they were prepared to pay for a transformer. He saw no 
difficulty in obtaining an equally good core transformer ; 
but it was not possible to form a definite conclusion. The 
balance was in favour of the star connection of the high- 
voltage line, but with lines of this voltage and conse- 
quently very long transmission lines, the earth neutral 
seemed to be of very doubtful value. As to pressure tests 
of transformers, temperature rises, and so forth, the author 
apparently chose a standara of his own: he (Mr. Wood- 
house) did not know there was justification for departing 
from the recognised standards. 

Professor SiLvANus P. Tuompson said that they 
must thank the author for the data as to the large 
transformers. Many of them had had much more 
experience with very small ones: those who had had 
experience with the very large transformers with very 
high voltages were comparatively few. It would seem 
rather ungracious to criticise detail on a paper of this 
importance, yet he ventured without becoming too hyper- 
critical to put two or three points where there was appar- 
ently some uncertainty in the language or where the terms 
used were not used in their accepted senses. The word 
“regulation”? was used loosely: he would not blame 
Mr. Taylor for it, because the general usage of it was loose. 
Mr. Taylor must try to get some better understanding as to 
how the word was to be applied: it was used by him in 
two contradictory senses. The paper raised several practical 
problems, and he. for one, should like to know the present 
advice of those who had had experience on the point as to 
the advantage or otherwise of putting in a resistance 
between the neutral point and earth or the spare line for 
avoiding the difficulties of a rush. It was put in the paper as 
a doubtful matter. A good deal appeared in the paper about 
the methods of connection with transformers from three- 
phase to two. He presumed the author was referring 
mainlv to American experience. He was rather surprised 
to hear the three-transformer method “ T" described as 
a novelty. It certainly had been publicly described in this 
country so far back as 1892. He believed it was described in 
a work of reference by Professor R. Arno, of Milan, and 
it was in use in some of the high voltage power stations 
in Italy. The practical portions of the paper concerning 
the care and assemblage, switching on and so forth of 
large transformers seemed to be particularly valuable. 
At the end of the paper he noticed something which he 
welcomed. Mr. Tavlor said, “ The experience of recent 
vears seemed to point out thatthelarger we build our stations, 


machinery and apparatus, the better results we get." He 


(Professor Thompson) ventured to think that was a piece 
of advice which ought to be given to those good people, 
who in a little congested district, for example, such as 
Bethnal Green, were asking how they should set up for 
themselves instead of taking their supply in bulk. 

Mr. C. H. Merz said he was also very glad they 
had had that paper, as it enabled questions to be raised 
which at the present time were very important, especially 
bearing in view the problem of larger svstems and larger 
stations. He was somewhat surprised that the author did 
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not refer to the difficulties. “Mr. Taylor seemed rather to 
ignore the difficulties. The chief difficulty, which Mr. 
Taylor ignored, was that of making a transformer that 
would stand the shocks that came upon it in practice 
without breaking down, not electrically, but mechanically. 
That was a matter which must be overcome if they were 
to get the larger systems and larger stations. If they were 
to avoid serious trouble with transformers, troubles with 
the oil of the deposits, it was absolutely essential there 
should not be “hot spots." Unless a transformer was 
perfectly cooled he doubted the possibility of operating 
without considerable cost of maintenance. 

Mr. J. S. Peck said he held no brief for either type of 
transformer, but the author seemed to be entirely in 
favour of the shell tvpe and thrust forward every point 
to make that good. Mr. Taylor told them “ Where a 
transformer is operated at full load its ‘ all-day ' efficiency 
will be almost equal to its full load efficiency. Where a 
transformer is not operated at full load throughout the 
day, its ‘all-day’ efficiency will decrease as the load 
decreases.” He (Mr. Peck) failed to see why the author 
used the word “almost.” In general, said Mr. Peck, he 
criticised the paper, because it seemed, as Mr. Woodhouse 
remarked, the blue pencil was needed all the way through. 
The paper was full of small errors and in many places it 
was extremely difficult to understand. Speaking generally, 
the efficiency of the air blast transformer was not so high 
as that of the oil-cooling transformer. The author stated 
just the opposite. One of the greatest difficulties with 
water cooling coils was their tendency to freeze and the 
consequent danger of bursting pipes. A most serious 
problem confronting the manufacturer was to obtain an 
oil which would not go down and precipitate when heated. 
After criticising some of the diagrams as being '' impos- 
Bible," Mr. Peck said he was rather surprised to find Mr. 
Taylor recommending so strongly two-phase distribution. 
Many years ago it was in very great favour, but it had 
gradually been replaced by three-phase. Coming to the 

so-called new “T” system, he agreed with Professor 
Thompson that the method had been known for many 
years. [t hàd not come into general use because of many 
disadvantages. 

—CMt^ W. E. Burwanp also joined in the discussion. 
Referring to the three-transformer “T” method, he 
said he did not see why that was called a “ T " connection, 
it looked to him like a “ delta." 

At the close of the discussion, Mr. SNELL reiterated 
that he took no responsibility for the paper. The author 
must answer the rather trenchant criticisms put forward. 
The paper would have been 50°% longer if it had not 
siready had the blue pencil put through it, but he agreed 
that a good deal more blue pencil might have been used 
with advantage. At the same time, he must sav, in defence 
of the author, whom he did not at all know, that it was 
the work of a practical man who had had a good deal of 
practical experience. The paper certainly contained a 
great many practical points which would be of advantage 
to them as practising electrical engineers. 


LIST OF PREMIUMS. 


The following were the Premiums awarded :— 

THE INSTITUTION PREMIUM, value £25: Sir R. A. Hadfield, 
F.R.S., and Professur B. Hopkinson, F.R.S., for their paper, 
“The Magnetic Properties of Iron and its Alloys in Intense 
Fields.” 

THE AYRTON PnEMIUM, value £10: Mr. H. T. Harrison, for 
his paper, ‘‘ Street Lighting by Modern Electric Lamps." 

THE Faulk PREMIUM, value £10: Mr. Donald Murray, for 
his paper ‘‘ Practical Aspects of Printing Telegraphy." 

THE JOHN HOPKINSON PREMIUM, value £10: Messrs. A. P. M. 
Fleming and R. Johnson, for their paper ‘‘ Chemical Action in 
Windings of High-voltage Machines." 

THE Paris ELECTRICAL EXHIBITION PREMIUM, value £10: 
Mr. W. T. Taylor, for his paper " Modern Long-distance Trans- 
mission of Electrical Energy." 

Extra Premium, value £5: Dr. E. Rosenberg, for his paper, 
“ Control of Electric Winding and Hoisting Engines." 

Premium, value £5: Mr. C. C. Hawkins, for his paper, ‘ The 
Theory of the Static Balancer.” 


STUDENTS’ PREMIUMS. 

STUDENTS’ PREMIUM, value £10: Messrs. G. W. P. Page and 
G. J. Scott, for their paper * Single-phase Commutator Motors, 
especially the Latour Winter Eichberg Type." 

STUDENTS’ PREMIUM, value £5: Mr. Hugh C. May, for his 


paper, ' Notes on the Design and Construction of Dry-Core 
Lead-covered Telephone Cables.” 

STUDENTS’ PREMIUM, value £5: Mr. Allan Monkhouse, for his 
paper " Recent Electric Locomotive Practice and the High- 
tension Direct-current Railway System." 

STUDENTS' PREMIUM, value £5: Messrs. R. C. Plowman and 
E. F. Hetherington, for their paper “ Exhaust Steam Turbines.” 

STUDENTS’ PREMIUM, value £5: Mr. A. R. Stelling, for his 
paper, " Organisation ard the Reduction of Manufacturing 

sts." 

SCHOLARSHIPS. 

SALOMONS SCHOLARSHIP, value £50: 
Clark, of University College. 

SALOMONS SCHOLARSHIP, value £50: Mr. Edward M. Teare, of 
the Finsbury Technical] College. 

Davi» Hvauxs SCHOLARSHIP, value £50: Mr. Francis Lewes 
Otter, of th Central Technical College. 


Mr. Richard Michael 


Correspondence. 


All communications intended for the Editor should be addressed 
'* THE EDITOR, 149, Fleet Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesda hcp A afternoon to be included in 
that week's issue of the Journa 

The Editor is not responsible for, nor does ha necessarily endorse 


opinions advanced by.eo1 respondents. 


ASSOCIA L MEMBERS AND THE NEW LE.E. 
PROPOSALS. 


To the Editor of the ELECTRICAL ENGINEER 

Sir,— As an adequate discussion of the proposals of the 
Council can only be obtained by means of the Technical 
Press, I beg to address to you some ideas which have 
occurred to me regarding this matter, more particularly 
concerning the proposed examinations for admission to 
Associate Membership. 

With some of the other suggestions of the Council I am 
in agreement, but to this one I must give the strongest 
possible opposition. According to the remarks of the 
Honorary Treasurer at the meeting on November 2 
the examinations are to be started in order to secure a 

" warranty that a member or associate member is a duly 
qualified Electrical Engineer." That the Council should 
endeavour to establish such an examination test is really 
a matter of great surprise, as I have always understood 
that we*counted among the members thereof, as well as 
among our past presidents, several gentlemen who have 
stood in the fore front of the battle against the old fetish 
of the examinational system. Recently it has even been 
proposed to do away with the system of examinations 
through which a medical student has to pass in order to 
qualify for admission to the medical profession. That it is 
possible to determine by examination that a man is a 
" duly qualified Electrical Engineer" is, to my mind, 
absurd. To select such a test is a distinctly retrograde 
step. 

I would also venture to prophesy that the system will 
not work in practice. The main function of any system of 
education is to train the mind and body of the student. 
Examinations conducted during the course of such training 
serve a useful purpose in determining whether the student 
is taking advantage of his opportunities. It cannot be said, 
however, that the effect of the training is lost if after a 
few years the student is not able to polish off college 
exercises with the facility he possessed when he was a raw 
student. 

Everybody who knows anything about engineers is 
acquainted with many men who would be most suitable 
members of our Institution who would be stumped if you 
gave them a differential equation to solve which they would 
have snápped their fingers at when they were students ; for 
after all, the “duly qualified electrical engineer " has to 
know such a lot nowadays that his “ book-learning " often 
gets somewhat rusty and my chief objection to the pro- 
posed examination is that it must, of necessity, be largely 
a matter of “ book-learning.”’ 

Consider again a case somewhat of the following nature. 
A man during his apprenticeship becomes a student of the 
Institution. At the conclusion of his period of training 


he is transferred to the suggested new class of Licentiates. 


| THE ELECTRICAL ENGINEER, NOVEMBER 17, tott. 689 


He rises in his profession and becomes, let us say, chief 
draughtsman in a large firm of engineers or chief assistant 
engineer to an important Corporation and perhaps attains 
the age of 28 or 29 years. He is now a very desirable candi- 
date for Associate Membership. I would now ask, is it 
likely that such a man after occupying positions of high 
responsibility will submit to the indignity of entering for 
an examination to test his qualifications very likely at the 
same time as one of hisown juniors, fresh from college, who 
has probably much more chance of distinguishing himself in 
the examination than his own chief ? The thing only requires 
to be stated to demonstrate its impossibility. 

By all means let the Council “ tighten the net " and 
render the conditions of admission more stringent, but let 
this be done in a rational manner. I would suggest that 
local committees might be formed who could advise the 
Council in London as to the actual position and work of the 
applicants. More members might be required to support an 
application. Candidates might even be required to have a 
personal interview with the Selection Committee, and there 
are numerous other means which the Council could employ 
to the desired end without reverting to an old-fashioned 
vicious examination test. 

Yours faithfully, 
CHARLES C. GARRARD, M.LE.E. 

Normanton, Upper Clifton Road, 

Sutton Coldfield. 
November 13 1911. 


I.E.E. STUDENTS AND THE NEW RULES. 


To the Editor of the ELECTRICAL ENGINEER. 


Sir,—The proposed new rules have provoked considerable 
criticism. from every class of membership except the one 
which they most nearly effect, namely, the Students. This 
is accounted for by the fact that in accordance with pre- 
cedent—that word which has always been the curse of 
the I. E. .—the Council omitted to circularise the Student 
members, who, like children, are supposed to be seen (and 
pay) but not heard. As no effective machinery exists 
within the constitution of the I.E.E. by which Students 
can in person impress their point of view, it is only possible 
by breaking out occasionally in print. Knowing the 
Council's dislike of newspaper criticism, this, one would 
think, should stir them to action, but no, instead thev 
continue on their way, marking their elevation, in Emer- 
son's words, chiefly by the innocent serenitv, which, babe- 
like Jupiters, thev sit in their clouds and from age to age 
prattle to each other and to no contemporary, heeding not 
the petitions and complaints of those they represent or, 
more truly, do not represent, and, consequently, the 
position of I.E.E. Students is not improved. 

The patience of even students is limited, and the action 
of the Council in bringing forward the new rules in their 
present form is calculated rather to lead to wholesale 
resignations than to transfers. 

Consider the position of the student member. To ever 
get into the I.E.E. as a student it is necessary that the 
candidate should have electrical knowledge and be in 
effect engaged in studying electrical engineering as a pro- 
fession. Under the existing rules studentship 1s the onlv 
rank for which definite qualifications as opposed to mere 
eminence are required. The very fact of a man joining as 
a student means that he is making electrical engineering 
his lifes work, and will ultimately pass into the higher 
grades. "Therefore whatever tends to alter the conditions 
of membership of these higher grades, or entrance into 
them, or the general status of membership of the I.E.E., 
affects him moreacutelv than it does any other class, and, 
consequently, calls for his most careful consideration. 
Therefore in my opinion, although we students are even 
under the present rules outside the constitution, we owe 
no apology to anyone for entering this discussion on terms 
of absolute equality with the members of those other 
grades which we shall in time enter. 

Their interests are our interests, and our interests should 
be theirs; we will help them, let them help us. 

To go through every point in the proposed rules which 
effects the student would necessitate a special number of 
this paper. 

Briefly, the more important principles (apart from the 


question of re-wording and extending most of the clauses) 
are the following :— 


(1) The division of membership into grades, and the 

designations of these various grades. 

(2) The qualifications for each grade. 

(3) Transfer from lower grades to higher grades. 

(4) Entrance fees and subscriptions. 

(5) Constitution of the Council and the method of its 

election. 

(6) Voting powers of all grades. 

I hope every student will obtain a copy of the new 
rules and after carefully considering their present and 
future effect on student members, will make known his 
views by writing to his representative members on the 
local students’ committees at London, Manchester and 
Glasgow ; to the committee of his local senior section ; 
and also by letters to the Press and to the Council. 

There is no time to be lost; the matter must receive 
immediate consideration, and amendments to the various 
clauses must be sent in without delay. 

Collective effort is being taken in one centre at least, 
but members must not wait for this ; their individual action 
will strengthen, not weaken, the efforts of their com- 
mittees. 

Among the points which call for mention is the question 
of minimum age limit. This condition, when tacked on to 
qualifications, becomes absurd, and has given rise to 
difficulties before now. If the qualifications are satisfied, 
what has age to do with it ? 

The admission of non-electrical people, however eminent 
to the highest class of membership, will not add to the 
status of membership, nor does it help to make it clearer 
to say every member is warranted to be an electrical 
engineer, as Mr. Hammond seems to think it does. These 
eminent persons should be given a class by themselves, 
on the same plan as regards rights and subscriptions as 
full electrical members, but distinguished from them b 
name. For this class the name of “ Honorary Associates ” 
seems quite suitable. 

The name of Licentiate is particularly unfortunate, as 
in spite of dictionary definitions it is associated in the 
public mind with permission to practice a profession, which, 
I take it, a “ Licentiate " I.E.E. is distinctly unqualified 
to do. 

One cannot congratulate the Articles Committee nor the 
Council on the new rules. 

If this is the result of eighteen months’ hatching, some- 
thing must be very addled. 

Mr. Hammond seems to think that the dignity of member- 
ship in the I.E.E. is conferred by the possession of a certain 
building; this is, perhaps so; the I.E.E. has never done 
very much good for its members. The line of argument 
which he adopts, however, is really ridiculous, and is really 
equivalent to saying that if Mr. Hammond owned a stable 
he would be a horse. 

If the members had been given reasonable time to reflect, 
they probably would never have committed themselves to 
a scheme which is beyond the resources of the Institution. 
The increased expenditure in the way of using more of the 
building seems to be a sort of attempt by the LE.E. to 
become its own tenant. m 

The Council are granting the use of the Institution 
building to 13 other bodies; it is to be hoped rent is 
being paid for this. It is all very well to be hospitable 
when the resources allow it, but not otherwise, and there 
is no sort of obligation on the part of the I.E.E. to act fairy 
godmother to the electrical industry. l 

Mr. Hammond gives a comparison showing how econom- 
ically the I.E. E. manage compared with other institutions, 
but no mention is made of rent or upkeep of buildings. 
This item would show where the trouble hes and would 
expose the penny wise and pound foolish policy of our 
institution. Even if the increased subscriptions go through, 
the extra benefits will not be so much use to country 
members. Why should these men pay three times as much 
for their local section meetings simply because of being 
in the I.K.E.? Membership is not worth it now, and cer- 
tainly will not be under the new rules. l 

What I.E.E. members want for their money ıs not 
expensive buildings, but personal and professional advan- 
tages. 
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In conclusion, let me once more ask all students to take 
effective means at once to secure the complete revision of 
the proposed rules. . 

Yours faithfully, 
H. AMBROSE CARNEY. 
Nutsford Vale Works, 
Manchester, S.E., 
November 11, 1911. 


To the Editor of the ELECTRICAL ENGINEER. 


Sir,—The report of the meeting of the I.E.E. on 
November 2, the letters on tle subject of the articles 
of the Institution in vour columns and your own coniments 
indicate how sincerelv those who have the welfare of the 
Institution at heart are striving to find the best method of 
improving its status and scope. But while the claims of 
Members, Associate Members, and of those gentlemen to 
be included in the proposed classes of Associates and 
Licentiates are being considered, permit me to point out 
that nowhere in print or speech is any reference made to 
tlie position of the students under these altered articles. 

The student class, I make bold to sav, is the most truly 
representative of the Institution, for all its niembers are 
electrical engineers in esse or in posse. They are the rising 
generation of the I.E.E., and as such will be more nearly 
affected hy the proposed alterations than the other classes. 
Yet no notice of proposed alterations has been posted 
to the students, no one has voiced their claims and 
grievances, and it is to be presumed that the majority of 
the 1,800 students are quite unacquainted with the details 
of the alterations. I trust, Sir, that you will kindly give 
publicity to this letter in your columns to indicate to 
students certain points in the new articles and to appeal 
for immediate concerted action to obtain necessary amend- 
ments. Practical assistance can be given by the calling 
of special students' section (local) meetings. 

Turning to the proposed alterations, the first important 
point is the qualification of a student. The old Article 16 
established a maximum age limit. This has been omitted 
from the new Article 16, but the old one should be re- 
inserted. 

Altered Article 16, Section (b) states that as an alter- 
native qualification the candidate must be “ pupil, ap- 
prentice or assistant under agreement under a corporate 
member.” To this should be added “ or pupil or apprentice 
to any approved firm of electrical engineers, approved 
supply company or municipal undertaking,” and the words 
“ under agreement " deleted. Reasons: Firstly, there are 
many eminent firms who do not make such agreements 
with pupils, and, further, one such firm has at the present 
moment only one corporate member (who takes no active 
part in the business) but 20 students on the staff. Of these 
20, approximately 12 are apprentices. Are, then, these 
students to be disqualified ? Their case is not covered 
as the Article stands without my proposed amendment. 

With the examimation for transfer we all agree. but as 
grounds for exemption should be inserted, the obtaining 
of a Student Premium or the acceptance of a paper ot 
original communication for publication in the journal. 

We must next consider the question of subscription. 
It is proposed to increase this to 13 guineas for students 
over 19 years of aye. Why this distinction ? What greater 
advantage is he to gain than his vounger colleague ? The 
student of 21 is usually just beginning to be self-supporting 
on a meagre income and is much less able to pay than the 
younger one supported by his parents. 

Students can only agree without protest to an increased 
subscription all round if they can obtain the concessions 
for which they have long pleaded and of which they stand 
in urgent need, viz., 

The publication of student papers. 

3icreased allowances for printing and clerical expense. 

Refreshments after meetings. 

Subsidies for long distance visits. 

A free lending librarv. 

Payment of student delegates’ expenses. 

When it is remembered that an increase of half a guinea 
all round raises £900 extra, these claims can easilv be met. 

We must, however, protest strongly against the increased 
transfer fee, as this, with the examination fee, imposes a 
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double increase of contribution. As this entrance fee increase 
cannot bring in more than £150 per annum in a totg) of 
£4,500 proposed increase of income, is it commensurate 
with the extra individual burden on the most poorly paid 
of the profession ? 

By Article 27 Associate Members on the register as such 
prior to December 31, 1911, pay 24 guineas, those on the 
register after that date paving 3 guineas. I suggest the 
addition of the wcrds “ Associate Members on the register 
of that class prior to December 31, 1912 and who were on 
the register as Students on January 1, 1912, to pay annually 
24 guineas.” (Or if the maximum subscription be reduced 
from 3 to 23 guineas then this class to pay 2 guineas.) 

My reason is, there are many like myself just about to 
get the necessary signatures. and for our application to 
take the prescribed course before the end of this year. 

Finally, and these points all support my statement, 
the Council are out of touch with the students, and I there- 
fore propose that if it is not possible to be incorporated 
in Articles 44 or 49, it be entered as a minute if the Council 
“that three student delegates (non-voting) be appointed 
to be called in conference with the council when any matter 
affecting the students is to be discussed, and that these 
delegates may request the Council to put such matter on 
the agenda. 

I appeal to all students to unite heartily in the present 
endeavour to improve the status, the utility and the benefits 
of the “ Students’ Section," and thereby assist the Council 
in their desire to promote the welfare of the Institution. 

Yours truly, | 
ApoLr R. STELLING, Student, I.E.E. 
Crunpsall, Manchester. 
November 11, 1911. 


nd 


THERMAL STORAGE AND GAS FICTIONS. 
To the Editor of the ELECTRICAL ENGINEER. — 


Sir,—I am really rather disappointed with the writer 
of the “ Electricity Supply Memoranda " in the “ Journal 
of Gas Lighting." | 


I pointed out that gas meters are provided with a small 
dial to which is added the inscription—‘0°5 ft. per 
revolution." 

I further pointed out that this was obviously grossly 
misleading to the consumer, because, as a matter of 
fact, one revolution of the index round this dial represents a. 
consumption of 5 ft.,'and not (0:5 ft. 

I added that the gas people would say that this dial 
refers to the drum or spindle of the meter, which does not 
make the inscription anv the less misleading to the public. 

Will the writer of the “ Memoranda” please refer to 


“the footnote in mv letter that appeared in vou issue of 


October 6 last, and he will then see that he isin the wrong. 

He has only trotted out an old excuse, that Mr. Good- 
enough originated two vears ago in the columns of the 
" City. Press.” 

I had hoped that the “ Journal of Gas Lighting " would 
have been able to formulate a new and up-to-date excuse 
for this lie on the face of their gas meters. 

Yours trulv, 
C. ORME BASTIAN. 

Palmerston House, 


Old Broad-street, E.C. 


The King has signified approval of the following awards 
of the two Roval medals placed annually at the disposal 
of the Roval Societv : A gold medal to Dr. William Maddock 
Bayliss, F.R.S., of University College, London, for his 
researches in physiology; a gold medal to Professor 
George Chrystal (since deceased), of Edinburgh, for his 
researches in mathematics and physics. In the case of the 
latter scientist it may be recalled that Professor Chrystal 
died on November 3 last. Other awards of medals in the 
societv’s gift have been made as follows: The Coplev 
gold medal to Professor Sir George Darwin, K.C.B., F.R.S., 
of the University of Cambridge, for his astronomical 
researches; the Davy gold medal to Professor Henry E. 
Armstrong, F.R.S., for his chemical investigations; the 
Hughes gold medal to Mr. Charles T. R. Wilson, F.R.S., of 
the University of Cambridge, for hisyelectrical researches, 
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Electricity Applied to a Dry Dock. 


Although Great Britain is essentially a maritime nation, 
the sea-boards of the United States furnish very many 
interesting illustrations of the way in which ship-building 
and repairing yards are adapting themselves to the con- 
ditions of modern production, and one of the most notable 
features of this movement is the remarkable way in which 
electricity has been adopted for the purpose of operating 
the shipyard tools and handling appliances. Perhaps one 
of the most remarkable as well as one of the most recent 
examples of this tendency will be found in the electrically 
operated dry dock which has been recently installed by 
the Kensington Shipyard Company, of Philadelphia. 


In this repair equipment, which is affiliated with the well- | 


known firm of Messrs. William Cramp & Sons, the problem 


of accommodation was being somewhat acutely felt. | 


Nevertheless, it became necessary in order to provide 
additional facilities to construct a dry dock suitable for 
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the repair of ocean-going merchant vessels. As this dry 
dock had to be placed in the smallest space possible, a 
travelling dry dock was built by Messrs. H. I. Crandall & 
Son, of East Boston, Massachusetts, this type being 
adopted because the existing room in the shipyard would 
not be unduly trespassed upon, and also because vessels 
were well within the shelter of the adjacent piers. 

This dry dock, which is now in active operation, is 270 ft. 
long over the keel-blocks, and 290 ft. long over the floor. 
It has a clear width of 53 ft. and a capacity of 2,500 tons 
displacement, and the cradle was constructed to move on 
four tracks, flat rails and rollers being adopted. The foun- 
dation had to be piled, this piling being driven down to 
bed rock, or a hard overlying laver, so as to obtain permanent 
security. The dock itself is chiefly constructed of yellow 
pine, great care being taken in the design to so dispose 
the braces and struts that ample rigidity under all conditions 
of loading is secured. Four heavy chains of a special type 
are arranged on the endless system, working over sprocket 
wheels, as shown in the illustration, these chains being 


! 


fitted with a patent compensating device in order to secure 
equal strains on each chain. By means of these chains the 
dock is raised out of the water after the vessel has been 
secured in position. 

The figure gives an interesting view of the electrical 
equipment for this haulage, the electrical plant being 
installed by the Westinghouse Electric and Manufacturing 
Company, of Pittsburg. The motor, which is fed by current 
at 2,200 volts, is of 225 horse-power capacity, and is, 
with one exception, probably the largest electrical plant 
in existence for dry dock purposes. It is capable of handlin 
the maximum capacity of the dock in 25 minutes, an 
at the official test at the installation of the dock the 
vessel ^ Antares," which was the first boat docked, was 
hauled up clear of the water in 21 minutes. As this vessel 
is 279 ft. long the remarkable nature of this performance 
will be readily appreciated. From the efficient way in which 
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electricity is performing its work on is thequipment and 
from the satisfactory performance of a similar dock of 
4.000 tons capacity at the Piræus in Greece, equipped with a 
300 horse-power motor, it is evident that electric power in 
this connection is a most useful adjunct to shipbuilding 
and repairing operations, and will therefore be interesting 
to our readers. 


The Public Works Department of Rotorua, N.Z., by way 
of warning mischievous persons against interference with 
the transmission wires from the Okere Falls power station, 
have posted notices in the following terms: “ Any person 
climbing the electric light poles or damaging the insulators 
are liable to a fatal shock and a penalty of £10.” 


The Elektromotorenwerke Heidenau have been awarded 
the Grand Prix at the International Hygiene Exhibition at 


Dresden. 
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ELECTRIC STEEL REFINING. 


Some Considerations with regard to the Reduction 
of Power Consumption. 


By Car. HERING*. 


The chief function of a furnace for steel refining is merely 
to keep the metal at a constant temperature during the 
process of refining. In the large Chicago furnace the metal 
is said to even leave at a slightly lower temperature than 
that at which it entered. Hence the onlv energy to be 
considered here is that necessary to keep the temperature 
constant; if, therefore, there are any chemical reactions 
which consume energy, or if there is any melting done, 
or any increase in temperature, the energy necessary for 
this must be added. Moreover, the heat lost through the 
doors, electrodes, etc., is also neglected, hence must be 
added in actual case. 

When the temperature is maintained constant it means 
that the total energy supplied to the charge is equal to that 
lost by it. The heat loss from the charge must, of course, 
all flow through the bounding surfaces of the charge— 
that 1s, through the top, sides and bottom; it is lost by 
radiation from the top and by conduction from the sides 
and bottom. For want of better data it is here assumed 
that the loss by radiation from the top is at the same rate 
per unit surface as that by conduction from the sides and 
bottom. It is also assumed in the present deductions that 
the insulation of the walls in actual practice is uniform 
for all different sizes of furnaces—that is, that the heat 
energy passing out of the metal, per square foot of its 
outside surfaces is a constant and is equal to that in the 
particular furnace from which the data were obtained. 
If this insulation can be improved the final figures will be 
lowered accordingly. 

Under these circumstances the heat losses through these 
bounding surfaces for a constant inside temperature are, 
of course, dependent only on the extent of this surface and 
not on the quantity of the metal within the walls. If, 
therefore, the loss is a constant per square foot of surface 
of the metal, and is independent of the quantity of metal it 
follows that the loss will be least when the metal is in 
the shape of a sphere. But as this is impracticable it will 
be assumed here that the ideal form in practice i8 a hemi- 
sphere, leaving a dome of an equal hemisphere above for 
working space. The problem therefore is, on the basis of a 
constant loss per square foot of metal surface, what will be 
the total loss when the body of metal has a hemispherical 
shape ? 

This constant loss may be deduced from a recent paper by 
Mr. Albert Hiorth, mend at the recent Toronto meeting of 
the American Electrochemical Society, in which he states 
that by actual test it required 180 kw. to keep the steel 
melted over night in one of his five-ton, two-ring, single- 
phase induction furnaces for steel refining. As there are 
no electrodes, this represents the power which is being 
continuously lost through the walls. When the furnace was 
running it took somewhat more, but presumably cold slag 
was then being melted, and probably the covers were 
frequently removed ; there was also presumably an increase 
in temperature ; these doubtless account for the increased 
input of power. For the present purposes, therefore, it is 
probably fairest to use the figure for the all-night run. 
As these measured results were used by him to design a 
30-ton furance, it may be assumed that they are fairly 
correct. 

He also gives all the dimensions of the crucible and body of 
metal; hence, one is enabled to deduce from them the 
outside surface of the charge of metal and the total outside 
surface of the crucible. These deductions have been made 
by the present writer and the result is that the average 
continuous loss of heat from the bounding surfaces of the 
metal (sides, bottom and top) is equal to about 13 kw. per 
square meter, or 1:2 kw. per square foot. The total surface 
of the charge was 13:9 sq. m., and the total loss 180 kw. 
The total exposure outside surface of the crucible was 


———— ———— 


* Abridged from '' Metallurgical and Chemical Engineering.” 
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56 sq. m., or about four times the metal surface. This 
average figure, 1:2 kw. per square foot of metal sur- 
face, is taken as the basis of the following deductions. 
It is doubtless greater in some parts and less in others, 
but, as the results are necessarily only opproximate, a 
further refinement is hardly warranted. 

In a Roechling-Rodenhauser single-phase, two-ring, 
induction furnace, the data for which was kindly furnished 
to the writer for this purpose, the surface of the metal 
charge was found to be 6:36 sq. meters, and the power 
necessary to maintain the temperature was given as about 
80 kw.; it was a two-ton furnace, hence considerably 
considerably smaller than the other one. This reduces to 
a loss of 12-5 kw. per square meter of metal surface, or 
1:17 kw. per square foot. The agreement is herefore con- 
firmatory and is in fact strikingly close. 

As these figures can no doubt be improved, an easily 
remembered rough-and-ready figure for the losses through 
walls under steel refining conditions is therefore one kilowatt 
per square foot. 

À ton (metric ton equal approximately to a gross ton) of 
molten iron occupies a volume of about 5:13 cu. ft. From 
this and the above data the following table has been calcu- 
lated. It gives the kilowatts which would be required on the 
above bases to keep steel at the refining temperature, 
the bottom of the hearth being hemispherical and the meal 
just filling the hemispherical part. Hense it gives the least 
number of kilowatts, or kilowatts per ton, required under 
the best practicable conditions for obtaining the least loss. 


Capacit y. Dia meters 
Gross Tons. Cubic Feet. in Feet. Kilowatts. Kw. per Ton. 

j 2.57 2.14 13. 26. 
l 5.13 2.70 20. 20. 
2 10.3 3.40 32. |^. 16. 
5 25.7 4.61 60. 12. 

10 51.3 5.80 95, 9.5 
15 11.0 6.65 124. 8. 

30 154. 8.38 200 6.6 

50 257. 9.93 278. 5.5 


The figures in tlie last two columns will be found to be far 
smaller than those of present practice, showing that there 
is a possibility of very great improvement in reducing the 
consumption of energy. The actual figure for the Hiorth 
5-ton induction furnace was 36 kw. per ton as against a 
possible 12 kw. In the South Chicago 15-ton furnace it is 
given as 50 against a possible 8. 

The figures in the table are based on the actual results 
in an induction furnace, but, as the heat insulation per 
square foot of metal surface of a simple hearth could no 
doubt still be made still higher, the numbers in the last 
two columns can probably be still further reduced. 

These extremely low power consumptions in the table 
point out the direction in which progress becomes possible 
if the power consumption is important. They can, of course, 
be expected to be reached only in thosetypes of furnaces in 
which it becomes possible to give the hearth its best possible 
shape and in which the necessary slagging surface is obtained 
by energetic circulations, as, for instance, in the type of 
furnace devised by the writer and described in a paper read 
before the American Electrochemical Xociety. In other 
tvpes the results may be approached more cr less closely 
by so designing the hearth or crucible that the bounding 
surface of the metal is the least possible in that particular 
type. 

The above deductions have nothing to do with the length 

of time of the refining. If hy any improvements, such as 
rapid circulation, which brings all parts of the metal into 
repeated contact with the slag, the time of treatment could 
be reduced, it would of course, reduce the energy required 
still more, and in direct proportion ; this will reduce the 
kw.-hours, as distinguished from the kilowatts, and it is 
with the latter only that the above deductions are concerned. 
At half a cent per kw.-hour it would therefore cost only about 
5 cents per hour and per ton of metal to keep it melted for 
refining purposes in a 10-ton furnace, or 3:3 cents in a 30-ton 
furnace. 
These surprisingly low figures are a good illustration of the 
improvements which may be expected by a more careful 
and more rational design, with a view to obtaining the best. 
heat economy. 

The following further deductions indicate that even these 
low figures are probably too high, and that it may be 


THE ELECTRICAL ENGINEER, NOVEMBER 17, Iori. 


possible to reduce them considerably, possibly to about 
half these values. In an induction furnace the walls of the 
crucible which surround the iron: cores, are necessarily 
restricted in thickness ; in the one from which these data 
were taken these surfaces are furthermore water cooled 
in order to protect the core ; moreover, there are 1-65 tons 
of copper in the primary turns, which are intentionally 
placed as near as practical above and below the hot metal 
secondary, to increase the power factor; such a mass of copper 
will carry off a quantity of heat. It is likely therefore that 
the average loss of 1:2 kw. per sq. ft. of metal surface in this 
particular furnace 18 higher than it would be in one in which 
the wall thickness is not restricted and in which there is no 
such mass of copper near the charge. The outside walls of this 
crucible were about 23 in. thick (60 cm.) , the bottom 
apparently about the same, while the inside ones were 
only about 14 in. (37 cm.) ; about one quarter of the total 
metal surface was exposed to these thinner walls. The 
metal charge has about three times the surface exposed 
to the losses that it would have in a hemispherical hearth. 

Taking a five-ton furnace with a hemispherical charge as an 
illustration, and assuming the wall be 24 in. thick, the sur- 
face on the outside corresponding to 1 sq. ft. on the inside 
is about 3-5 sq. ft ; hence the flare is about the same as the 
average (4) in the Hiorth furnace. The mean cross-section 
of the path of the flow of heat from 1 sq. ft. of the metal 
surface will then be 1-87 sq. ft., namely, the geometric mean. 
The thermal resistivity of fire brick deduced fromWolog- 
dine's results is 22-4 thermal ohms for one inch cube. Hence 
the thermal resistance of such a frustrum of fire brick is 
24 x 22-4/1-87 x 144 =2 thermal ohms ; hence if the differ- 
ence of temperature between the inside and outside is about 
1,400°C., the flow of heat W =T. R, would be 1,400/2 = 700 
watts as compared with 1,200 watts deduced from the 
Hiorth furnace, or only a little over half as much ; hence 
the figures in the table are likely to be nearly double what 
they should be. Moreover, the Wologdine values for the 
thermal conductivities are believed to be too high (100 per 
cent for fire brick, according to Clement & Ely), and if 
this is true, the flow will be considerably less than 700, 
perhaps only half as great, in which case the figures in 
the table would be reduced in the ratio of 1,200 to 350, or to 
less than a third. It is likely, however, that magnesite 
was used as the lining, and this would increase the flow 
somewhat, as it conducts far better than fire brick. The 
rough agreement of the results deduced by these two 
entirely independent methods shows that the figures are 
not likely to be far wrong, and are no doubt on the safe side. 

An additional check of the order of magnitude of these 
figures may be obtained from steam heating practice. The 
amount of heat emitted per square foot of surface of an iron 
heater, due to radiation and moving air, reduces to about 
200 watts when its temperature is about 150°C., and it is 
said to be about 30 per cent greater from a sandy surface 
hence 260 watts. The rate at which the heat would (be 
emitted from the outside surface of the 5-ton hemispherical] 
furnace mentioned above is 700/3-5 =200 watts per sq.ft., 
using Wologdine's value, and 1,200/4 =300, using Hiorth's 
results, thus again showing very good agreement con- 
sidering the crudeness of the figures. | 

It, therefore, seems probable that the surprisingly low 
figures in the table are not only safe, but will in practice 
turn out to be still lower, and perhaps considerably so, 
showing the great advantages that may be gained by first 
finding out. what is the best possible design and then ap- 
proaching it as closely as conditions permit. In an are 
furnace the conditions are such that these very lugh 
economies can never be expected, owing to the fact that 
much of the heat of the are never reaches the metal itself ; 
the above figures refer to the losses of heat from the charge 
itself, and therefore apply more particularly to resistance 
furnaces. 


THE POWER FACTOR. 


Dealing editorially with the power factor of electric 
furnace circuits,“ metallurgical and Chemical Engineering ” 
observes that in electrie furnace plants operated by alter- 
nating current it is especially important to look at the 
power-factor problem from the standpoint of future 
increased size of furnace units. In small furnaces such as 
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those which are used for experimental work, say, of25 kw. 
to 100 kw., the power-factor is high, being from 96% in the 
first-named capacity to 85 % to 90 % in the second named 
capacity. But as the wattage rating of furnaces increases, 
other things being equal, the power-factor decreases, hence 
the wattless current increases. Consequently we have an 
untoward state of affairs, quite unlike the case with thermal 
economy, which increases with the size of the furnace. 

An electric furnace has been well called “ a short-circuit 
under control." It has a very low ohmic resistance. The 
current flow is opposed by the magnetic “ reactance " as 
well as the ohmic resistance. The power in a direct current 
is equal to the product of the volts and amperes. With an 
alternating current this product is spoken of as tle 
" apparent watts" or when divided by 1,000 as kilovolt- 
amperes and not as kilowatts. The reading of the wattmeter 
gives the '* actual watts." The ratio of the “ actual watts " 
to the '* apparent watts " (which is unity under ideal con- 
ditions and otherwise always smaller than unity) is called 
the power-factor of the circuit. In an alternating current, 
therefore, Ohm’s law in its simplest form does not apply and 
a modified form must be employed. Here the amperes are 
equal to the volts divided by the “impedance.” The 
impedance is equal to the geometrical sum of the resistance 
and the reactance. The * reactance " can be described as 
that physical quantity which opposes the current flow by 
virtue of the electromagnetic properties of the circuit. Now 
these very electromagnetic properties of the circuit or more 
properly speaking the “‘ self-inductance " are proportional 
(1) to the ampere-turns ; (2) the number of lines of force 
that are cut in unit time by circuit; and (3) to the fre- 
quency. 

Let us suppose that the third of these, the frequency, 
remains constant as it does in any commercial plant, and 
that while the electric furnace increases in size the voltage 
remains constant ; then the amperes and consequently the 
ampere-turns increase. Furthermore, the number of lines of 
force increase because they are generated by the electric 
current in the iron work that encases the firebrick of the 
furnace. It is plain, therefore, that the “ reactance " 
increases with the increase in size of the electric furnace. 
However, the resistance decreases with increase in size. 
Both the decrease of resistance and the increase of reactance 
tend to reduce the power-factor and therefore to increase 
the wattless current. 

Let us consider two electric furnaces of 50 kw. and 100 
kw. capacities respectively. If the E.M.F. is 100 volts and 
there is a power-factor of 100%, the current of the first is 
500 amperes and the second 1,000 amperes. The resistances 
are 0'2 ohm and 0:1 ohm respectively. If the smaller 
furnace had a power-factor of 96 95 at 60 cycles it must needs 
have a current of 521 amperes of which only 500 would be 
useful. But even if the Ea furnace were carefully de- 
signed its power-factor might be as low as 80% and so it 
would require a current of 1,250 amperes, of which only 
1,000 amperes are useful. If the design were careless 
the power-factor might drop as low as 50%. The current 
would need be 2,000 amperes to produce 1,000 amperes of 
useful current. Let the electrometallurgist who utilises only 
1,000 amperes picture to himself the bus-bars, cables and 
secondary windings of the transformers to carry 2,000 
amperes and also the increase in copper necessary to carry 
the primary current and convert this into dollars and cents. 
The picture is not pleasing, especially when large capacities, 
say upward of 2,000 k.w, are needed. 

There are several ways to mitigate this evil by proper 
design. One possible method is to reduce the frequency. 
But this means electrical machinery of special design and 
increased cost. A more practical way is to increase the 
ohmic resistance by change of design of the furnace. Such 
a procedure results in the increase of the working voltage 
and of the power factor. A third way is to increase the 
magnetic PET of the iron work of the furnace by 
change of design. For instance, it is possible to use large 
firebrick block 18 in. x 12 in. x 8 in. instead of the small 
9 in. x 44 in. x 24 in. firebrick backed up by iron plates 
so often and so conveniently used. With this iron eliminated 
the magnetic circuit has a greater reluctance and so the 
reactance is diminished. It might be even possible to have 
the buck-staves, tie rods and facing plates made of some 
non-magnetic special steel... All these;possibilities must be 
considered in designing & 1,000 kw electric furnace. 
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Thermal Storage and Electric Cooking. 


New Principle Evolved by the Inventor of the 
Auto-Transformer. 


Frou Our NEw YORK CORRESPONDENT. 


Most readers of the ELEcTRICAL ENGINEER will no doubt 
be well acquainted with the name of Mr. William Stanley, 
the inventor who more than a quarter of a century ago gave 
the United States its first transformer and its first auto- 
transformer, and designed, built and operated the first 
alternating current plant to be used in this or anv country 
in the world. Next to Edison, who has ranged over the 
whole field of inventive ingenuity, the electrical world 
probably owes more to Mr. Stanley than to any other living 
electrician. 
untiring investigations, as well as the induction watt-meter 
and the inductor alternator. We now owe to lim a new 
development in the application sof electrical energy for 


cooking and heaíing which solves many intricate problems | 
and promises to estahlish a new field for the central station | 


manager. 

Like Mr. Orme Bastian in England, Mr. Stanley has been 
experimenting for many months in thermal storage from 
the electrical viewpoint with the object of determining the 


factors which govern the effective utilisation at will of | 


energy delivered at a low continuous rate. To this end he 
has devised a system of storage units with high specific heat 
per unit of volume and an ingenious method wherebv the 
heat thus stored can be applied as desired to anv specific 
object. The development of these devices led to important 
new discoveries in connection with regard to thermal 
insulation which he has been enabled to secure to a value 
far in excess of any previously known figure. He has applied 
his discoveries in a practica] manner to the construc- 
tion of a new tvpe of stove to which 500 watts are 
delivered continuously and converted into heat 
which is stored by means of his new device until it is 
required for use. This stove is described by Mr. Stanley in 
the technical newspapers in the following terms. 

The interior oven lining consists of an iron box, the 
bottom section of which is equipped with a cartridge tvpe 
heating unit taking 200 watts. The exterior is thoroughly 
lagged and at the opening the oven shell is adjusted to the 
outside wall by means of a throat of high thermal resistance 
material which effectively minimises the possibility of loss 
on opening the oven door. The oven walls form the storage 
mass, and the insulation is so proportioned to the energy 
required that the maximum temperature attained bv the 
storage is approximately 250? C. A spiral calorite wire unit 
is placed in the top of the oven and is normally out of 
circuit. When it is desired to roast, switches are manipu- 
lated transferring the energv from the storage masses to the 
spiral unit in the oven top. In this wav all the energy 
delivered to the range is concentrated upon the searing unit 
heating it quickly to a radiant temperature. The joint in 
the oven receives this radiant heat and is seared in a few 
minutes. As soon as the searing is completed the switches 
are again thrown and the energy is returned to the storage 
masses. In this wav the extra heat is obtained without 
calling for additional energy from the central station. The 
Joint. remains in the oven for the cooking period, during 
which time the oven walls part with some of their stored 
energy by radiation and by convection, heating and reasting 
the joint satisfactorily. | 

During this operation the oven losses part of its stored 
heat and the temperature falls a few degrees. As soon as the 
roast is removed the oven begins to recover, regaining its 
initial temperature, In the top wall of the oven storage 
casting there is a round throat leading to the range top. 
This throat is supplied with an insulating cover. When this 
cover is removed the oven casting is exposed. This mav he 
utilised, for the heating of a vegetable cooker, the utensil 
receiving heat from the oven storage. In this manner three 
or four vegetables may be cooked while roasting or baking 
is going on inside the oven. Special arrangements are nro- 
vided to furnish the high temperatures required for many 


We owe the induction feed regulator to his | 


operations of cooking. The essential feature of this arrange- 
ment is a cartridge-tvpe heating unit supplying heat to a 
storage mass buried in insulation into which iron plungers 
or pistons are placed. These plungers mav be raised to the 
range surface or dropped back into the heated storage mass. 
About 0:3 kw. 1s continuously supplied to heat the storage 
maes. The heat thus supplied is conducted throughout the 
storage mass, heating it to a maximum temperature of 550 
to 575? C. When a certain cooking operation is required to 
be performed the turn of a handle raises the plunger 
already referred to, automatically removing the range cover 
and exposing to the frving pan or other utensil its heated 
surface. The maximum vield or flow of heat from one of 
these plungers to a cooking receptacle is about 3:5 kw. Few 
stove operations require more than 1 kw. flow of heat for a 
few minutes. The supply of the heat from fhe storage is 
therefore ample. The total energy supplied to the range for 
oven and stoves is approximately 500 watts. 

Mr. Stanley’s special claims for this new tvpe of range 
are that it affords the supply station a valuable constant 
load ; that while it furnishes the user cheap heat for cooking 
purposes, it cooks faster than either the coal or gas range ; 
that it can he operated at a reasonable cost ; that it mav 
be connected to anv existing circuit without special trans- 
formers, wiring or meters ; that it is clean, neat and sanitary ; 
that it is of substantial construction and easv to operate ; 
that it is designed in unit parts and is capable of ready 
manufacture. 

An accessory apparatus is a storage water heater con- 
sisting of an insulated kitchen boiler, into the top of which 
a cartridge-type heating unit is inserted. The water sur- 
rounding the heating unit is enclosed by a tube or pipe and 
when heated is delivered at the top of the boiler or tank. 
In this way laver after laver of hot water is gradually 
accumulated. When the water is drawn for use the hottest 
is taken first, the all-day efficiency of this heater being 
approximately 80%. A 30-gallon boiler heated by 300 watts 
wil deliver approximately 40 gallons at 50? C. during the 
day and a 40-gallon heater heated by 400 watts approxi- 
mately 50 gallons at 50? C. per day. 


FRIDAY, NOVEMBER 17. 

INSTITUTION OF ELECTRICAL ENGINEERS (Scottish Local 
Section).—Paper: ^ Electric Clocks,” by Prof. Magnus 
Maclean, D.Sc. 8 p.m. 

SATURDAY, NOVEMBER 18. 

JUNIOR INSTITUTION OF ENGINEERS.—Visit to the works 

of the Tottenham & Edmonton Gas Company. 3 p.m. 
Tucrspay, NOVEMBER 2]. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Students’ Section).—Debate : “ Would Co-partnership be 
Preferable to Trade Unionism for the Electrical Industry 2” 
7.30. l 

THURSDAY, NOVEMBER 23. 

THE INSTITUTION or ELECTRICAL ENGINEERS.—Ordinarv 
general meeting at 8 p.m. “ Automatic Reversible Battery 
Boosters.” By R. Rankin. A.M I.E.E. 

FRIDAY, NOVEMBER 24. 

PaysicaL Sociery or Loxpox.—Inmperial College of 
Science, South Kensington. 1, “ The Maximum Value of 
the Electric Stress between Two Unequal Spherical Elec- 
trodes,” by Dr. A. Russell; 2, ** The Cubical Expansion 
of Fused Silica,” bv Mr. F. J. Harlow: 3, * On the Tem- 
perature Co-efficient. of Diffusion," by Mr. B. W. Clack: 
4, ©The a Particles emitted by the Active Deposits of 
Thorium and Actinium,” by Messrs. E. Marsden and T. 
Barratt: 5, ©“ The Magnetic Transition Point of Cemen- 
tite," by Messrs. S. W. J. Smith, W. White and S. G. 
Barker. 5 p.m. 

TUESDAY, DECEMBER 12. 

INSTITUTION oF ELECTRICAL ENGINEERS (Scottish Local 
Section).---Tenth annual dinner, The Grosvenor, Gordon- 
street, Glasgow. 6.30 for 7 p.m. 

TUESDAY, DECEMBER 19. 

TRE PrysicaL SocrgTY oF LoNpoy, 82, Victoria-street, 

S. W.—Annual exhibition. ' 
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Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electris power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QUEsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 


to be of equal merit, these two sums may be added together 


and divided. Replies should reach the office within seven days - 


of the appearance of the questions. 


QUESTIONS. 
Problem No. 1264.—In a telephone exchange worked by 


“line and earth" circuits, it is necessary to make | 


provision for a number of new subscribers for whom | 
€ 


metallic circuits" are provided. It is known that 


an earth connection made to the latter destroys 


quietude and impairs efficiency, so that it is not 
advisable to connect the single lines direct to the 
double ones. Suggest a way out of the difficulty.— 
J. H. E. 

Problem No. 1265.—Describe and illustrate a method for 
electrozincing iron objects. "There seems to be great 
difficulty in securing an even, adhesive coating of 
good quality. What sort of zinc should be used as 
anode ?—'' Kitty.” 

Problem No. 1266. —When running a high speed alternator, 
(direct coupled to to c.c. motor by means of two half 


couplings) it was noticed that intermittent sparking | 
took place round the coupling between the heads of ` 


the bolts. The alternator is wound for single phase 
currents and is fitted with revolving armature. During 
the time sparking was noticed the alternator was 
running on light load at about 500 volts 100 ~. Insula- 
tion on both machines was perfectly sound. Give an 
explanation of the above phenomenon.-—‘* G.K.” 
Problem No. 1267.—It is desired to devise a method of testing 
direct current armatures for incorrect short circuits 
between coils, before the connections are finallv 
soldered The armatures will vary in size from 3” to 
about 25” diameter. Running the armatures * light ” 
in their magnets will not be considered. Give particu- 
lars of suitable apparatus with details of its working 
and design. How many different sizes would be 
required to deal with the above range of armatures ? 


Alternating current is available if required.— ^ Korn.” | 


ANSWERS. 


Problem No. 1263.—At a small lighting station there is a 


60 kw. c.c. shunt machine with commutating poles 
being driven by belt. Another machine built on 
identically the same lines is installed, and intended to 
run in parallel with the first machine, the direction of 
rotation of the two machines being the same. The 
new machine on being run up to speed fails to excite, 
but excitation takes place when current is supplied 
to the shunt coils from the battery. When the latter 
is cut out, it still fails to excite. By changing over the 
shunt leads the machine is made to excite, but gives 
its voltage in the reverse direction. The busbar con- 
nections are then changed over, but still it is impossible 
to run it in parallel as the sparking at the brushes is 


excessive. State the cause of such behaviour and its 
remedy.—-A. P. 
Further Answer to No. 1263 (awarded 5s.).—From 


information given it seems to me that the machine is being 
run in reverse direction to that intended by the designer. 
Failure to excite is open to many suggestions, but we are 
informed that when separately excited or shunt leads 
interchanged the machine gives its normal voltage but 


in reverse direction. Let us see what happens when the 
direction of rotation of a shunt machine is reversed. Firstly, 
the direction of current induced in armature is reversed, 
hence direction of current in field coils is changed, machine 
being self exciting. For a shunt machine to be self exciting, 
it must have a residual field. If the direction of current 
in field coils is reversed, the field set up will oppose that due 
to the residual magnetism of the poles. The two fields will 
neutralize one another and resultant field will be zero, 
hence machine will not excite. On interchanging the shunt 
leads, the direction of current in field coils is such that 
the flux set up is in same direction as residual flux 
and now instead of neutralizing (each other), they assist 
each other and we have a resultant field increasing to a 
maximum instead of being damped out. The machine will 
now give its normal voltage, and direction of armature 
current may be determined by Fleming's hand rule, or any 
other. When the shunt machine is put in parallel with 


Com. o 


fad 

another exactly similar, it sparks badly. Therefore I take 
it that excessive sparking at brushes occurs when machine 
is on load. The object of commutating poles is to set up a 
flux which will produce a voltage in the armature con- 
ductors equal and opposite to the reactance voltage in- 


duced in the armature conductor undergoing commutation. 


If the brushes are in neutral position the machine should 
run sparklessly in either direction provided that only the 
shunt leads are interchanged, other connections left as 
before. The commutating poles are connected in series 


with the armature, so if the direction of current is changed 
in one, it is also changed in the other and conditions are 
the same as before reversing. Now if the coinmutating 
poles are badly designed, so that the flux produced does not 
neutralize the reactance flux or vice versa, we will have 
a certain resultant flux. This flux is at right angles to the 
main field flux and total flux is the resultant of these two 
components, AT, and AT, in direction shown in Fig. 1. 
For good commutation the brush axis must be at right 
angles to the resultant flux. Hence in the first case the 
brushes will have a slight>forward lead. When direction 
of rotation 1s; reversed, therreactance flux is reversed and 
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also the flux due to commutating poles, hence we still have 
the same resultant flux but in opposite direction as shown 
in Fig. 2. The position of brushes is perpendicular to 
resultant flux and is found still to have a forward lead 
for reverse direction of rotation. Hence if brushes are not 
in exactly neutral position at present, but have a forward 
or backward lead, they should be moved so as to have a 
backward or forward lead. If the brushes are in neutral 
position, interchange the connections of the commutating 
coils in same manner as you have changed the shunt 


leads.—* F.W.” 


Further Reply to Problem 1263 (awarded 5s.).—The effect 
of cross-magnetisation in a generator armature is to twist 
the main field round in the direction of rotation, and if the 
brushes are not advanced through an angle corresponding 
to the angular displacement of the main field, sparking 
ensues. 

This distortion of the field may be prevented by fitting 
interpoles midway between the main poles. The windings 
of the interpoles are connected so as to produce a mag- 
netising effect at 90? (electrical) to the main field, and in 
direct opposition to the cross-magnetisation of the arma- 
ture. 


Fic, 1. 


Since the cross-ampere-turns of the armature and the 
ampere-turns of the interpoles are both proportional to load 
current, there will be little or no distortion of the main field 
from no-load to full load, consequently the machine is 
enabled to run sparklessly with the brushes in a fixed 
position for all loads. 

The fact that the machine referred to in the question 
sparks badly when loaded indicates that instead of pre- 
venting field distortion, the interpoles are actually increasing 
it, i.e., the interpoles have the wrong magnetic polarity. 


(a) Fio 4. (£). 


From the information given it would appaer that the brush 
leads had been wrongly connected in the first instance, and 
the behaviour of the machine may be explained in the 
following way :— 

The diagram Fig. 1 shows a bipolar shunt generator with 
interpoles. 

The machine is shown with ring armature so that the 
paths of the currents in the conductors may be easily 
followed. 

The connections are correct for clockwise rotation, 
machine viewed from commutator end. Now, suppose the 
brush leads are crossed over ; the small pressure produced 
on account of the armature conductors cutting the “ re- 
sidual" magnetic field will send a correspondingly small 


IOII. 


current round the shunt windings in such a direction as to 
tend to produce opposite magnetic polarity. In other 
words, the machine will fail to excite. | 

This was the first condition of ** A. P.’s” generator before 
any changes were made in the connections. 

If the ends of the shunt windings be now interchanged 
the machine will excite, but the electrical polarity will be 
opposite to that obtained when machine is connected as in 
Fig. 1, and the interpoles will have wrong magnetic polarit y. 

This is the present condition of the machine under con- 
sideration. 

In order to put matters right, the ends of the interpole 
windings must now be changed without making any other 
alteration in the connections. 

The trouble could have been remedied in the first place 
by simply interchanging the brush connections. l 

To test the correctness of the above explanation, “ A. P.” 
should examine the field magnets. He will probably find 
that they have polarity as in 2 (a) instead of as in 2 (b).— 
ec ow. m^ 


ENGINEERS AND THE INSURANCE BILL. 


At a Special Meeting of the Engineering Section of the 
London Chamber of Commerce, the terms of the National 
Insurance Bill, especially Part 2 relating to unemployment, 
were considered. Reports were presented showing the 
amendments which had been tabled on the suggestion of 
the Chamber, which the section generally approved. The 
following resolution was unanimously adopted on the 
motion of Mr. E. W. Petter, seconded by Mr. W. A. Walber, 
(Chairman of the Metal Trades Section of the Chamber). 
‘That in the opinion of this meeting the effects of the 
National Insurance Bill, if passed into law, will be to make 
competition at home and abroad with foreign production 
increasingly difficult or impossible for English producers 
and by its effect on wages increase the cost of living and 
labour unrest ; and, further, in the opinion of this meeting 
it is manifestly unfair to put a tax upon employers for the 
purpose of providing against unemployment, which tax, 
when added to the cost of production must tend in itself to 
bring about that unemployment for which the act is sup- 
posed to provide a remedy and this meeting earnestly 
requests H.M. Government to allow further time for con- 
sideration of the effects of the Bill upon manufacturing 
trades and particularly urges that Part 2 or unemployment 
section should, before being passed into law, form the subject 
of a Royal Commission before which evidence of employers 
as to the effect upon their respective trades may be taken." 

In the course of the discussion it was pointed out that the 
condition of the Engineering Trades was such, owing to the 
relatively small profits earned by many of the firms and 
companies, especially the smaller concerns, that the cost of 
unemployment insurance, in addition to that for sickness, 
would materially reduce the margin of profit. A case was 
mentioned where an engineering undertaking emploving 
fifteen hundred men, which had been struggling for the last 
five years to pay its way and was approaching a remuner- 
ative stage, would be seriously handicapped by the new 
charges under the Bill as a whole. 

Reference was also made to the difficulties which would 
arise in regard to Contracts entered into prior to the intro- 
duction of the Bill, against which contingency no provision 
has been made. 

Another criticism was that no allowance is made for 
the fact that in certain parts of the country there is in- 
variably a weeks holiday each year so that continuous em- 
ployment of 52 weeks would not occur, and the employers 
would therefore apparently be debarred from the reduction 
for centinuous employment allowed under the Bill. 

The meeting also considered that 1t was contrary to public 
policy to give power to the Insurance Commissioners and 
the Board of Trade, with the approval of the Treasury, 
to bring other classes of trades than those scheduled within 
the benefits of this part of the Bill, without direct authority 
from Parliament and those present were of opinion that any 
such extension of the Schedule should not be made except 
under either the direct sanction of Parliament, or by a 
provisional order. 
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A Modern Municipal Generating Station. 


Views of the New Plant at the Southwark Electricity Works. 
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A full description of the new plant appeared in last week's ELECTRICAL- ENGINEER. 
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Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. 


ABINGDON.—As a result of the recent public meeting, 
calling for the installation of electric light, the Council 
has appointed a committee to investigate the subject at a 
cost not exceeding £50 and to present a report. A 
prominent resident has undertaken to find the whole 
of the money for a light and power installation if the Council 
decide not to enter upon the undertaking. 

: BRIGHTON.—So great has been the success of the Electrical 
Exhibition that it has been continued throughout the 
current week and will not close until to-morrow night. 

FAREHAM.—At a meeting of the Urban District Council, 
Mr. Hawes, of Messrs. May & Hawes, consulting electrical 
engineers, attended the meeting, having visited the works 
that day, and gave the Council a final report on the electric 
lighting scheme. He said that evervthing had been com- 
pleted at a total expenditure of £9,320, which was a saving 
of £680 on the original estimated expenditure for which 
a loan was applied for and granted. With regard to the 
works, he had had the opportunitv of visiting and ex- 
amining them, and witnessing the running operations, and 
he was bound to say he found no single point on which 
any objection could be raised. The whole of the plant was 
working very well indeed. Mr. Oborne said that, in his 
opinion, the state of affairs reflected great credit on every 
one concerned. They had, he remarked, a 79/4 saving on 
the original estimate of expenditure. Mr. Sandy said the 
fact that Mr. Hawes had come out with a saving of nearly 
£100 proved that they had a thoroughly good engineer. 

HuLL.—At the inaugural annual dinner of the East York- 
shire and district branch of the Electrical Contractor’s Associ- 
ation Councillor W. L. Harrison, the president, occupied the 
chair, and amongst those present were Mr. Leanard G. Tate 
(hon secretary, Electrical Contractors’ Association). Mr. Bell 
(Corporation Electrical Engineer), in proposing the toast 
of “ The Association," suggested that electrical contractors 
should establish some standard of workmanship by exam- 
ination. Mr. Tate, in replying, said they were getting out 
& standard specification, the effect of which would be that 
the association as à whole would guarantee the work of its 
members. This would improve the status of the craft and 
its work. 

ITCHEN.—Àt a special meeting of the Urban District 
Council the proposal to apply for a Provisional Order under 
the Electric Lighting Acts, which had already been passed 
at an ordinary meeting of the Council, was rejected by 
eight votes to seven. Some of the arguments put forward 
against electric light were very curious. Mr. Hayward, 
who led the opposition, said “ the amount of electricitv 
which would be consumed by a burner of 44 candle power 
would be 55 watts, which would equal 61 for a 50 candle 
power burner. The cost of electricity for 1,000 hours at 
61 watts worked out at 15s. 3d. Following this with a 
parallel in gas, he said, the cost working at 2s. 10d. a thou- 


sand came to 6s. 44d., or an advantage of 8s. 103d. in - 


favour of gas. Referring to the relative costs for cooking, 
he drew attention to the experiment made by the South- 
ampton Electricity Committee recently in cooking a dinner 
for 60 persons, which cost 112d. The Gas Company had tried 
a similar experiment, and did it for 84d., or 31d. less than by 
electricity. Another Councillor argued against the pro- 
posal on the ground that Woking had tried Electricity and 
abandoned it, a statement which was at once authoritatively 
contradicted. 

LLaNTWIT FARDRE.—AÀt a public meeting of ratepayers, 
it was unanimously resolved to adopt the Lighting Act 
of 1833 and embark on an electric lighting scheme, which 
it is anticipated, will reduce the present lighting rate of 
sixpence to one of twopence halfpenny. 

MIDDLESBROUGH.—On a motion to amalgamate the Gas 
and Electricity Committces there has been a lively debate 


on the Town Council. Mr. Pilkington, in moving the resolu- 
tion, urged that the present rivalry meant a great waste 
of money and effort, and Mr. Spence favoured the proposal 
on the ground that it would do away with endless friction 
and undesirable competition. Alderman Mattison opposed 
the motion on the ground that it would set up a monopoly 
and enable the Council to dictate to consumers. Mr. 
Dorman urged that the present friendly competition was 
beneficial to all parties, and Alderman Hedley said the 
rivalry was good for the public. In the end the amalgama- 
tion resolution was carried by 19 votes to 16.. 


MIDDLESBROUGH.—A sub-committee of the Corporation 
appointed to inquire the cause of the failure of the electric 
light for a period of eight minutes on the night of Saturday, 
Aagust 26th, has found that the failure was caused by a 
momentary drop in pressure in the Power Company’s 
supply, and they conclude that if either the Corporation 
or the Power Company had been taking the whole of the 
load at that time no cessation of light would have occurred. 
The sub-committee recommends that the technical advisers 
of the Corporation and the Power Company should be 
asked to consider what steps should be taken to arrange 
the future running conditions so as to avoid any similar 
recurrence and consequent failure of the electric light. 


Revpitcu.—At a meeting of the Urban District Council 
Mr. Dolphin, in moving the adoption of the Electric Supply 
Comnuttee's report, said that during the past two quarters, 
the lightest period of the year, the revenue receipts were 
£300 more than in the corresponding period of last year. 
He asked for the forbearance of the public for two or three 
weeksif the light was erratic at the time of the peak of the 
load. This was because the plant was loaded to its fullest 
capacity. The delav in the new plant being put down was 
caused bya strike at the firm’s works, but it was hoped the 
new plant would be running satisfactorily by the middle of 
December. They would then havea plant sufficient to cope 
with their demands, together with a good standby, and he 
hoped that they would reduce the cost of production of the 
current to 2d. a unit or less. The report was adopted. 

SALCOMBE.—The Urban District Council has under con- 
sideration the advisability of embarking on an ‘electricity 
undertaking. 

"Tr. HELENS.—Alderman Joseph Beecham, J.P., who has 
been chosen as Mavor for the third year in succession, has 
been a member of the Council for twentv-two years and 
has been Chairman of the Electricity Committee since its 
formation. His wide experience of electrical matters both 
in England and America has materially helped to make 
the department one of the most successful in the kingdom. 
The report of the department for the year shows a profit 
balance of £123 16s. 9d., £100 of which has been transferred 
to accidents, plant, and machinery accounts. The total 
income to the electricity account for the year is £23,827, 
whilst the expenditure amounts to £23,703, which shows 
repayment of loans and stock, public works, loan com- 
missioners’ instalments, £1,890 5s. 10d.; sinking funds, 
instalments and interests, £3,081 2s. 9d. ; stock redemption 
fund, instalment, £715 2s.; stock redemption fund, 
£973 19s. 2d. For fuel £3,590 12s. 6d. has been paid against 
£242; thus the increased cost of coal is largelv responsible 
for the reduced balance on the.vear. On the income side 
they had for working tramwavs (current) £4,692 11s. 5d., 
and for rent from Tramway Company £6,142 4s. 6d. 

SUNDERLAND. —By way of inducing tenants to take 
advantage of the accommodation offered in Harrison 
Buildings on which there is now a loss at the rate of £600 
a vear by reason of so few apartments being let, the Council 
has resolved to supply the rooms with electric light free 
of charge. 

TEIG NMOUTH.— After à somewhat heated discussion the 
Urban Council has finally decided to refuse the offer of 
Dr. Purves to supplv electricity in bulk on the ground 
that “it could not result in anything but a serious loss to 
the ratepayers.” Mr. Turpin said there was an impression 
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abroad that the Council would oppose electricity coming 
to Teignmouth under all circumstances, but the members 
only wished to protect the town’s interest. Mr. Denney, 
however, said the Council was undoubtedly doing all in its 
power to keep out the electric light. The Clerk said the Gas 
Committee had made a recommendation with regard to 
the matter, and if it were carried the Council, on the advice 
of its Parliamentary agents, would oppose the order. Mr. 
Denney protested against obstacles being put in the way 
uf the Company. The overhead wires would be less ex- 
e than cables, but the Council insisted on the company 
aving cables, and no company could stand it. The Council 
should do all it could to welcome the company, providing 
the Council protected the town's interests. The resolution 
of refusal, however, was carried. 


TRACTION NOTES. 


BniguTON.—Acting on the suggestion of Mr. J. B. 
Hamilton, Tramways Engineer and manager to the Leeds 
Corporation, who visited Brighton at the request of the 
General Purposes Committee of the Council, it has been 
decided to extend the proposed trackless trolley svstem by 
adding the following routes: from Queen's-road via 
Gloucester-road, Surrey-street, Terminus-road, Bucking- 
ham-place and Goldsinid-road to the borough boundary in 
that road, which would give access to the station from 
the Dyke-road district. On the recommendation of the 
Tramways Committee it is proposed that an additional 
route should be provided from the junction of Marlborough- 
place with Church-street along Marlborough-place, Church- 
street, and New-road,.terminating at the junction of New- 
road with North-street. 

Gr4scow. —A petition to the Corporation by proprietors 
and residents in Hamilton-drive, St. James-place, and St. 
James-street is being extensively signed against the pro- 
posed tramways along these streets. The petitioners object 
to these tramways chieflv on the ground that thev would 
damage the amenitv of the district. Thev consider that 
their needs are sufficiently served by the tramways along 
Great Western-road, and that a better route to Marvhill 
could be found. The petitioners will ask to be heard on 
their petition by the Parliamentary Bills Committee of the 
Corporation. 

Lr wisuAM. — The report of Lieut.-Col. P. G. von Donop, 
who conducted the Board of Trade inquiry into the over- 
turning of the London County Council tramcar at Lewis- 
ham on September 22, bv which one passenger was killed 
and 35 injured, holds the driver Jarrett and the learner, 
Reeve, who was actually driving the car, partiallv re- 
sponsible for the accident. He points out that there was 
nothing wrong in the brake action, but that when the car 
was close to the stop-post Jarrett realised that Reeve had 
not got the car sufficiently under control, and he himself 
then applied the two other brake notches of the magnetic 
brake and also the hand brake. These two brakes appear 
to have came into action simultaneously, and the result 
was that the car, whilst running round the sharp curve. 
was brought up with a sudden jerk, and the wheels were 
locked by the whecl blocks. The sudden stoppage of the 
car which led to this accident was undoubtedly due to the 
sudden application of the brakes to their full extent, and 
this sudden application of brake-power was in turn due to 
the fact that. effective steps had not been previously taken 
to sufficiently check the speed of the car. 

West HARTLEPOOL.—At a meeting of the Council, Mr. 
Paterson moved the adoption of the recommendation of 
the Tramways Committee to apply for powers for con- 
structing additional lines to run along Lynn-street, Mus- 
grove-street, York and Elwicl-roads, Hart-road and Lane. 
The Park section, being in bad condition, it was recom- 
mended to advertise for tenders for its re-construction, a 
work which the Borough Engineer estunated at £4,000. 
Councillor Martin (Mayor-elect) said that, although he had 
always opposed the proposal, now that the Corporation 
had committed themselves to the purchase, it was a duty 
to make the best thev could of it, although the system 
was acknowledged to be a failure. Other members con- 
curred in this view, and after some further discussion the 
reports were adopted. 

WooLwicH.—4À curious point with regard to tramway 
control arose at the local police court, where Harold Dimon 
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was summoned for driving a tramcar on the Woolwich- 
Eltham system without two overhead conductors being in 
use. Mr. Barker, for the police, said that an accident 
occurred, and Dimon was tried at the sessions on a charge 
of causing bodily harm, but was acquitted. Mr. Jenkins, 
defending, argued that the Council, and not Dimon, were 
responsible, because the regulation read “ any person using 
electrical power,” and the Council answered to the “ person ' 
in this case. The magistrate ruled against this view, but 
himself questioned whether the man at fault might not be 
the conductor, whose business it was to put up the second 
trolley pole. Mr. Barker submitted that the driver was 
in charge of the tram. and the conductor could not put 
up the pole unless the driver stopped the car. In pro- 
ceedings taken with regard to a "bus it was alwavs the driver 
who was summoned. Mr. Hutton fined Dimon 5s., saying | 
he did so on the ground that he drove the car without the 
second trollev pole or conductor being in use. 
York.—The Corporation Tramways Committee, after 
considering the memorial of the tramwaymen for an 
increase of wages and réduction-of-hours of labour, have 
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agreed to adopt the following scales: motormen 6d. per 
hour on appointment, 61d. per hour after six months 
service, and 64d. per hour (maximum) after twelve months ; 
conductors Did. on appointment, 53d. after six months, 
and 6d. (maximum) after twelve months ; car cleaners and 
shed workers to be advanced from 54d. to 6d. per hour ; 
inspectors' wages to be advanced 2s. per week. The men 
are to be allowed seven days' holiday per year, one day to 
be a Sunday, and tliey are to be paid a full week's wage. 
The question of the reduction of the hours of labour from 
sixtv to fiftv-four per week has been left to the general 
manager to settle. 


LANCASHIRE NOTES. 


The Electrification of Railways—- Conditions of the 
Problem — The Question of System — Paper by 
Mr. E. O’Brien. 


At a meeting of the Association of Engineers at Man- 
chester on Friday, November 10, Mr. E. O'Brien. manager 
of the Lancashire and Yorkshire Railway Works at Horwich, 
read a paper on “ The Electrification of Railways." 

Beginning with the observation that the great problem 
which confronted railway companies and was never capable 
of coinplete solution, was the provision of an economical, 
efficient, and financially sound system of transport, con- 
venient for and pouplar with the travelling public, he went 
on to say that rapidity of transit was an all-important 
consideration, and in the selection of a system this point 
must be kept well to the front. With the growth of manu- 
facturing centres and the driving further afield of desirable 
residential localities more and more time per day must. be 
given to travelling, and the system of traction which would 
vive a high schedule speed where stops are frequent was the 
one which would succeed. The maximum economical 
schedule speed with stations about 1} mile apart is nearly 
30 miles per hour, and on the assumption that one hour 
represented the maximum distance the business man would 
live from his work, the radius of economical and remunera- 
tive suburban traffic might be placed at approximately 30 
miles from anv large town. It would not be worth while to 
electrify many suburban lines for such a distance as this, 
owing to the intermediate stations being unsuitable for 
residential purposes, and because the business carried on at 
these stations did not necessitate frequent connections with 
the urban centre. 

For rapid suburban traffic steam, continued Mr. O'Brien, 
has reached its limit, for any attempt to run an electric 
schedule with steam trams increased the cost both of fuel 
and maintenance to a prohibitive point. An electric motor- 
car would run 50,000 miles without visiting the shed other 
than for stabling, and could be kept in continuous service 
for 20 hours daily, the only attention required being brake 
adjustment. À steam locomotive on a similar service must 
obtain coal every 150 miles, and required a thorough 
washing out and overhaul every 1,200 miles at the least. 
By reason of its higher acceleration and average speed on 
short runs, the electric service could be increased in fre- 
quency with the same headway between trains, thus 
increasing the capacity of the line, especially at terminal 
stations. But the question of the nature of a railway’s 
mileage had a profound influence on the choice of a system 
of electrification. It was not merely a question of whether 
the bulk of the track mileage was main line or suburban, 
but of whether the bulk of the train mileage was main line 
or suburban, passenger or goods. If the London, Brighton, 
and South Coast Railway were satisfied that electrifieation 
of the whole of their main line was profitable and within 
measurable distance of attainment, then it was possible, 
considering the fact that the bulk of their services were 
branch passenger services that they had done wisely in 
choosing the single-phase svstem for their suburban pas- 
senger services ; but it would be very unwise to argue from 
the Brighton results that the single-phase svstem was ap- 
plicable to the Lancashire and Yorkshire or inapplicable to 
the South-Eastern Railwav. 

Dealing with the question of cost, Mr. O'Brien said that 
only with very cheap current at the third-rail is electricity 
on an equal footing with steam for the passenger train. The 
chief advantages to be reaped would be the possibility of 
pulling longer and heavier goods trains at a higher speed 


than was possible with the largest steam locomotive that 
could be designed under the British load gauge, and also 
the diminution of coal stand-by losses, which were very high 
in goods train services. On congested lines like the Lanca- 
shire and Yorkshire, in spite of the difficulty that would 
arise with couplings and traders’ wagons owing to the 
heavier haulage stresses, some considerable advantage 
might be obtained, and the express goods service so ardently 
desired by the public might be nearer attainment. The 
conditions in the neighbourhood of large towns where 
electric traction would be most profitable precluded the 
adoption of overhead construction, or the single or three- 
phase systems ; it was, therefore, probable that the direct 
current third-rail system would gradually be brought into 
use by the more progressive railway companies where there 
was either a residential neighbourhood to develop or a 
slower means of transit to be competed with. The extent of 
such a system of suburban electric transit might become so 
large as to make it profitable to work the local goods service 
from the same power-house as the passenger trains ; further 
than this, two large towns fairly adjacent, such as Glasgow 
and Edinburgh, Newcastle and Darlington, Liverpool and 
Manchester, might each have such a suburban goods and 
passenger electric system, and this might lead to the elec- 
trification of the main line between two such cities, and this 
in its turn to the electrification of an entire svstem. 

Mr. O’Brien pronounced the opinion that the clectrificd 
railway of the future appeared to be a continuous current 
third-rail system for suburban and inter-urban lines, with 
possible stretches of straightforward main line, on the 
single-phase system. Goods yards would only have their 
entrances electrified and would be worked largely bv 
storage-battery locomotives. Only hy this means could the 
prohibitive cost of overhead construction or the unnecessary 
use of the third-rail and the comparatively useless elec- 
trification of sidings only used occasionally by a locomotive 
be avoided. The financial difficulties, however, would be 
very great. To illustrate the matter, the cost of electrifying 
the whole Lancashire and Yorkshire Railway system might 
be considered. The average daily train mileage was about 
18,000, or about 2.000 train miles per hour. Taking 10 kw. 
per train mile, a fair figure in view of the heavy services, 
the mean demand would be for about 20,000 kw., and the 
maximum demand, say, 40,000 kw. This demand would 
be supplied from three power stations, serving respectively 
the eastern, western, and central districts, each containing 
about 20,000 kw. of plant, and about 60 sub-stations con- 
taining about 120,000 kw. of plant. The present locomotive 
stock would be replaced by about 1,000 electric locomotives, 
and about. 100 storage-battery locomotives for goods vard 
work. The cost would be £5,700,000 in round figures. To 
pay 4°% interest. on this would take £228,000 per annum, or 
assuming that the cost of operation remained the same, 
and the receipts were not increased, the dividend would 
fall by nearly 1]^;. Certain economies, however, might 
he reckoned on, and certain expenses would be increased : 
otherwise operating costs would remain much the same. 
It would, therefore, be necessary as a result of the 
electrification to make certain of an immediate increase 
of about 59/4, that was £300,000 in total receipts, as the 
bulk of the train service would be unaffected in 
speed or convenience by the change. This increase 
would have to come mainly from the suburban 
areas, the electrification of which could be undertaken 
separately at a vastly lower cost. In fact, though pregnant 
with possibilities, the electrification of an entire system 
would be a financial operation of stupendous magnitude for 
a company, and fraught with the possibility of disaster. 
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YORKSHIRE NOTES. 


Revolutionary Changes in Technieal Education— 
The New Examination Proposals—Views of 
Technical Teachers. 


The drastic changes proposed by the Board of Education 
with regard to Science Examinations and grouped course 
certificates continue to evoke grave criticism on the part 
of technical teachers. An important address on the subject 
was delivered bv Mr. Barker North at a meeting on Satur- 
day of the West Yorks branch of the Association of Teachers 


in Technical Institutions. 


THE ELECTRICAL ENGINEER, 


The principal changes affecting evening students are as 
follows: (1) The abolition of all Stage I. and practical 
examinations. (2) The complete abandonment of all 
examinations by the Board in the following subjects : 
Sound, Light, Geology, Mineralogy, Physiology, General 
Biology, Zoology, Botany, Navigation, Nautical Astronomy, 
Physiography, Agricultural Science and Rural Economy, 
Hygiene, and Elementary Science of Common Life. (3) Prin- 
ciples of Mining in future will deal with coal mining only. (4) 
For the purpose of constituting Examining Boards, which 
are to include teachers in technical institutions, the subjects 
will he grouped as follows: (a) Pure and Applied Mathe- 
matics; (b) Engineering; (c) Physics; (d) Chemistry ; 
(e) Mining and Metallurgy. (5) There will be two stages 
only in each subject, namely, “ Lower," corresponding to 
the old Stage II. examinations, and a “ Higher" ex- 
amination, the standard being intermediate between the 
old Stage III. and Honours examinations. (6) In each 
grade of each subject, one paper only will be set, with the 
exception of the higher examination in Pure Mathematics, 
in which two papers will be given. 

A fee of 3s. 6d. must be paid by the candidate for each 
stage in each subject. Candidates must be over 17 years 
of age on July 31 following the examination. Students 
taking full-time dav courses will not be admitted except 
under special conditions. In the following subjects : 
theoretical mechanics (solids), theoretical mechanics (fluids), 


applied mechanics (materials and structures), applied. 


mechanics (machines and hydraulics), heat engines, heat, 
magnetism and electricity, inorganic chemistry, organic 
chemistry, and metallurgy, a candidate for admission to 
the higher examination must furnish a certificate of having 
completed a satisfactory amount of laboratory work, and 
submit laboratory note books signed and certified by the 
teacher. 

The issue of personal certificates will be discontinued, 
result lists only being published bv the Board with the 
following exceptions: (1) Certificates for the present will 
be issued for coal mining. (2) Personal certificates to 
successful candidates, at higher examinations only, will be 
awarded provided (a) that the candidate has previously 
obtained an appropriate group course certificate or diploma 
endorsed by the Board ; (b) that the examination has not 
already been approved in connection with the group course 
certificate or diploma. (3) Successes at the Board's ex- 
aminations, both in higher and lower stages, and in other 
approved examinations such as the City and Guilds In- 
stitute, may be recorded upon grouped course certificates 
endorsed by the Board. 

Dealing in detail with these changes, Mr. Barker North 
said : Regarding the abolition of all Stage I. examinations, 
opinions differ. It is held by many that the certificates 
were not of sufficient value to justify the expenditure. 
But, after all, we must have elementary examinations of 
some kind, and the bill must be paid by someone ; if not 
directly by the Board of Education, then the expense will 
fall upon local authorities. On the other hand, the view 
has been urged strongly in certain quarters that the Stage 
I. examinations have formed a definite elementary standard, 
or a type of universal matriculation examination to the 
more specialised work of individual districts, and that there 
was therefore greater reason for the retention of this 
standard in elementary work than could be urged for the 
retention of the rigid higher stages of the Board's examina- 
tions, in which greater elasticity has been for some time 
desirable. . After studying the conditions detailed, most 
teachers will, I think, come to the conclusion that students 
will not be likely to sit for the new examinations to be 
held by the Board of Education. The institution of a fee 
of 3s. 6d. alone will act as a sufficient deterrent, especially 
in the cases of students wishing to take several examina- 
tions, and this, together with the fact tliat a certificate or 
record of the success can only be obtained by complying 
with certain difficult conditions, must result in the number 
of candidates sitting for the Board's examinations being 
reduced almost to the vanishing point. We can only 
assume that the Board wish to discourage students from 
taking their examinations, and this thev will no doubt 
succeed in doing by the choice of name '* Lower " for the 
old Stage II. standard, as it must be obvious that a student, 
who sits voluntarily for an examination, will have'no great 
desire to achieve a success in what is named a lower ex- 
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amination. The higher examination, being in standard 
above that of the old Stage III., is sufficiently out of reach 
of the majority of evening students. 

During the last few years we have been passing through a 
transitional period. The Board of Education examinations 
have in some of the larger institutions been practically dis- 
carded, these institutions now awarding local certificates for 
elaborate group courses. A cursory glance at some of the 
calendars of the larger institutions proves that these places 
have in most cases merely modified the syllabuses of the 
Board's examinations, with the object of making these fitinto 
group courses in order to suit local conditions of the in- 
dustries. Group courses, with the exception of London, 
where the conditions are very different, have become quite 
a recognised feature of the work throughout technical 
institutions in the provinces, and the country generally is 
ripe for the introduction of a national group course system. 
We therefore turn expectantly to the scheme which the 
Board suggests, and which is brought into operation during 
the present session. For evening or part-time students, 
the Board suggests the classification of courses into three 
grades, namelv, junior courses extending over two years, 
for students leaving elementary schools at 14; senior 
courses extending over three years, for students who have 
taken either (a) a junior course, (b) a three years' course 
at a secondarv or higher elementary school : and advanced 
courses, extending over two years, for students who have 
taken the senior course. The Board is prepared to endorse 
certificates in the senior and advanced courses only, under 
the following conditions amongst others: (1) The group 
course scheme must previously have been approved by 
the Board, who must also be satisfied with the equipment 
of the school, and the steps taken to admit only properly 
qualified students to the course. (2) No uneadorsed cer- 
tificates may be issued by the local authority. 

This seheme is undoubtedly excellent in its general 
arrangements, but it cannot be brought into general 
operation for at least two years, and probably the length of 
time will be inuch greater than this. This opinion 1s based 
upon the study of some 200 calendars, sent to me by the 
Principals of institutions throughout the country. 

A careful study of these calendars shows the higgledy- 
piggledy structure which has been built up under the course 
system, and the delay that must ensue before the course 
system can be adapted to the Board's scheme. The differ- 
ences in number of hours per week in the various years of 
courses and in the various places, together with the different 
stages of subjects taught in any one year, must result in 
students, who have completed the senior course, having a 
very different standard of attainment, and must give a very 
different value to the Course and Higher Course certificates 
in these institutions, even though we assume that each aims 
in the four or five years at approximately the same final 
standard of work. No doubt the Board have definite 
standards in view, but the circular does not indicate where 
the lower and higher examinations, or their equivalents, 
are to be fitted, and institutions must therefore go on 
experimenting till thev find thestandard which the Board 
will approve. It is thus obvious that students for some time 
will have to be content with local certificates in cases where 
these are issued. and if there is no local certificate then with 
no certificates at all. It is, therefore, urgent that we should 
press for a delay of at least two years in the operation of the 
scheme. Many of the smaller institutions have already 
recognised the plight in which they are likely to be placed 
in the near future, and already various movements are on 
foot for taking up the examinations dropped by the Board. 
Such examination boards as the Lancashire and Cheshire 
Union of Institutes, the Midland Union, ete., have been 
mentioned, but there is a very grave danger in rushing into 
definite schemes, which may put hack the clock of progress 
for many years, and which may possibly tend to perpetuate 
under another name, the old system of examinations which 
have been so severely criticised by teachers for many years. 
We should therefore stronglv urge delay in the operation of 
the Board's scheme, so that the whole question may be 
calmly and deliberately considered. We do not want cast- 
iron schemes, and cast-iron syllabuses, but it should be 
possible to draw up a series of standard courses, which 
should be a guide to the standard to be arrived at in any 
one year or at the end of a course, such as the senior course 
in the Board's scheme. 
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Regarding the award of certificates at the end of a course, 
the Board now apparently recognises that a practical 
examination of a few hours can be at the best only a poor 
test of the qualifications of a student, and that it is the 
work carried out during the course which should be the 
determining factor. Although none of us wish to see the 
examination test entirely eliminated, does not this same 
argument hold in many cases with regard to work other 
than practical work ? In the case of the larger institutions 
thev may reasonably carry out their own examinations, but 
in the case of the sinaller institutions, where often the work 
is not of so highly specialised a character, it may be prefer- 
able for à number of institutions under a central authority, 
such as a Countv Council Education Committee, to carry 
out the exainination of the students in common. In sucha 
case, boards of examiners should be appointed from the 
teachers and representatives of the local industries, in the 
district concerned, to act as external examiners or assessors 
in conjunction with the teachers in the institutions as 
internal examiners. Such a board in anv one district would 
be more in sympathy with the work of the institutions in 
the locality concerned, than anv single central board of 
examiners chosen by the Board of Education. Anv scheme 
such as this places additional work and responsibility upon 
the teachers, and the authorities should undoubtedly make 
suitable payment to the teachers concerned in examination 
work carried out by them. 

The present situation provides an opportunity for the 
teachera of this country, and in particular the members of 
this Association, such as has not been offered before, and 
one of which I hope they will take full advantage. I 
therefore venture to make the following suggestions for 
discussion and action in the immediate future. 

l. Through the engineering, textile, art and building 
sections of the branch, suitable standard courses of in- 
struction should be drafted on the basis of the Board's 
scheme under the divisions, Junior, Senior, and Advanced 
courses, to suit the local requirements of the industries. 
Special sub-committees should be formed to deal with 
chemical, physical, or other courses, where no section is in 
existence. 

2. The Council of the Association should be urged under 
Bve-law 1 to appoint special technical committees to deal 
with this matter as in (1), and draft suitable courses from 
suggestions received from the branches. 

3. These schemes when complete to be brought to the 
notice of the Board of Education, and the latter requested 
to use their power with local education authorities to secure 
their adoption, preferably by the co-operation of the county 
education authorities with the authorities controlling the 
institutions in the county boroughs and cities within their 
area. 

4. The local authorities, preferably grouped as in (3), 
should appoint boards of examiners from teachers, and 
representatives of local industries, to act as external 
examiners or assessors in conjunction with the teachers in 
the institutions as internal examiners. 

$. Suitable payment for examination work should be 
made to all teachers concerned with this work. 

6. The Board of Education should make increased grant 
to the local authorities to enable them to carry out the 
svstem of examinations with efficiency, as it is work of a 
national character. 


IRISH NOTES. 


Among the other papers read in connection with the 
great Electrical Exhibition at Dublin were those of which 
abstracts are given herewith :— 

Electricity and Insurance. 


On Thursday Mr. W. R. McNab, of the Guardian Assur- 
ance Company, gave a lecture on “ Electricitv. from a 
Fire Insurance Point of View." He observed that with 
regard to artificial hghting, although no system of lighting 
was quite free from hazard, special features of hazard 
occurred in most classes which were not present in elec- 
tric lighting. Electric lighting received special consideration 
by the companies when used in connection with drapery 
risks, furniture dealers’ shops, corn and flax mills, etc. 
As regards artificial heating, no special hazard attached 
to a well-equipped heating installation, and no extra charge 


was made by the offices. As regarded “ prime movers "' 
for steam boilers and engines and gas, and oil engines, 
an extra rate was charged in most manufacturing risks, 
but that was not so for motors, for which no charge was made 
by the companies, for although their introduction induced 
special features of hazard, yet there were compensating 
benefits provided that the motors were satisfactorily in- 
stalled and intelligently cared for. "There could be no 
doubt that there had been a considerable increase of 
electrical hazard in recent years due to the increased use 
of electricity for power purposes, which required the use 
of energy on a scale unknown in davs gone by. The dangers 
of electrical installations were now more recognised by 
engineers, and every care was taken to avoid fire risk, 
and also better systems of wiring were adopted. Fromthefire 
insurance point of view, the lecturer continued, it is a 
great pity that there were no means of ascertaining the 
qualifications of an individual styling himself an electrical 
engineer. Jobbers were principally responsible for cut 
contracts, and inefficient work, wherein lay the principal 
danger of electric installation from the fire insurance point of 
view. The future attitude of insurance companies towards 
electric lighting installations would depend upon the 
attention paid by engineers and consumers to the facts 
which would go to reduce the fire hazard to a minimum. 
He asked consumers of electricity and intending consumers 
to bear in mind that in having electricity installed on their 
premises the essentials were good material, good workman- 
ship and good supervision. 


Electricity in the Home. 


On the following evening the lecturer waa Mr. R. Borlase 
Matthews, M.LE.E., whose subject, “ Electric. Cooking 
and Power in the Home," drew an exceptionally large 
attendance. It was a revelation to many, he said, to learn 
that the advantages and comforts of electricity were well 
within reach of all their pockets, and, in fact, would actually 
sive them money in many instances. Some years ago 
electricity was a luxury of the rich; to-day, thanks to 
the low price of current, coupled with the ingenuity and 
enterprise of the manufacturers of electrical apparatus, 
the situation was entirely changed. No one, of course, 
disputed the great advantages of electric cooking over 
other methods, since it was so simple and cleanlv. Further 
electrically cooked food looked better and tasted better. 
An electrically cooked joint of meat was not half-burned 
on one side and only partially done on the other; it was 
evenlv cooked through. As the method of cooking was sO 
excellent, one had to turn to the all- -important question 
as to how inuch it cost, or, rather, on investigation, how 
little it cost. In fact, he gave some experiments which 
showed that a considerable saving might be effected in 
butcher's bills even 1f gas or coal cost nothing and elec- 
tricity cost twice as much as it did. Taking as one illus- 
tration, he said, if 12 lbs. of meat were required on the 
table it would be necessary to buv 17 lbs. 11 oz. for the gas 
oven, or 17 lbs. 2 oz. for the coal oven, as the loss in cooking 
was so great. However, only 13 lbs. 10 oz. would be needed 
for the electric oven as the wastage was so light. That 
was, a saving of over 3s. 6d., would be effected if the electric 
oven were employed-—a most startling result when carefully 
considered in this way, and one of utmost importance to 
householders. Another important thing which modern 
applied science was doing was to lessen the work of the 
household, and he instanced the electric Mary Ann, or 
domestic electric servant, which, he said, would clean the 
boots, polish the silver and plate, sweep the carpets, grind the 
coffee, clean the knives, run the sewing machine, turn the 
meat nuncer, peel the potatoes, and accomplish fifty other 
tasks. The General Electric Company lent the lecturer 
some of their well-known electric cooking appliances for 
the purposes of the lecture. 


The Comforts of Electricity. 


On the Saturday night, Mr. R. Borlase Matthews gave 
a lecture under the title of '* The Comforts of Electric 
Lighting and Heating," which also drew a denselv packed 
audience. Mr. Matthews began by directing attention to 
the hotel advertisements in railway guides, for it was 
noteworthy, he said, that whenever a hotel was lit bv 
electric light, the proprietor never by any chance omitted 
to state the fact. Whenever good solid comfort was to be 
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demanded, in such places as clubs, public halls, and 
theatres, electric light was the rule and not the exception. 
The latest achievement—the production of a 16 c.p. 
Osram lamp that would burn 50 hours, with a consumption 
of only 1 unit—-brought electric lighting within the reach 
of all classes. The importance of properly shading lights, 
whether oil, gas, or electric, was dealt with, and it was 
pointed out ‘that with properly designed prismatic reflector 
shades, the distribution of the light could be greatly 
improved. To-day, electricity was rapidly becoming an 
everyday factor in facilitating industrial operations and 
in adding to the comforts and conveniences of domestic 
life. In one sense alone could it be said that electricity 
was in its infancy, and that is in the lack of appreciation 
by the general public of its value and its possibilities in 
relieving domestic and industrial labour, and in the lighting 
and heating of their homes and places of business. Not a 
tithe of those to whom it was available enjoyed its advan- 
tages or knew that they existed for them. It was very 
interesting to observe the great revolution in the develop- 
ment of the use of electricity, which was sweeping over 
industry, commerce, and domestic life. Electricity had 
crept forward all unconsciously through the outposts of 
the past, out-mancuvred prejudice, and over-run pre- 
cedent, until to-day it was a real living power for good 
among the civilised aggregations of men, and at the same 
time it was not beyond the reach of ordinary life. No 
one who could afford the ordinary comforts of civilisation 
need fear to add to thein the use of electricity in lighting 
his home and providing it with a convenient source of heat 
and'power. Money could be saved in many ways by doing 
so. The surroundings would be made brighter and more 
healthy, and domestic machinery would be made to operate 
more smoothly. The adoption of electric light meant 
saving in the cleaning and redecoration of rooms. It was 
healthy because it consumed no oxygen and did not pol- 
lute the air. A pure atmosphere meant fewer doctor's 
bills. By the courtesy of the General Electric Company, 
the lecture was illustrated by an exhibition of tvpical 
lamps, fittings and reflectors. 


AMERICAN NOTES. 


Lang 
on the Monetary Saving— Life of Metal Filaments— 
The Heating of Converters—lIron Loss of 

. Transformers. 


The question of regenerative control in electric traction 
continues to absorb a large amount of attention in the 
technical press of this country. Mr. J. G. Lang, in particular, 
may be instanced as having gone into the matter in great 
detail, four important articles on the subject having been 
contributed by him to the leading New York electrical 
paper during the current year. These articles, mentioned 
in these Notes from time to time, have led to considerable 
discussion and also to some divergence of opinion ; and 
now, in a fifth article, Mr. Lang sums up what has gone 
before and deals at some length with the most controversial 
point of all, namely, the monetary saving which mav be 
expected when (a) installing, or (b) substituting regenera- 
tive apparatus in place of standard apparatus. Under the 
first head, Mr. Lang points out that the whole power plant, 
transmission lines, feeders, number of sub-stations, etc., 
would be reduced in proportion to the saving, which, of 
course, would mean a reduction in first cost and thus in 
interest and depreciation. There would be a reduction in 
coal, water and labour. Basing the cost of a new instal- 
lation of motor equipments on the regenerative control 
system at approximately £80 per car over and above the 
cost of the standard system, Mr. Lang figures that there 
would be an annual saving of £28 10s. in energy and of 
£2 12s. in maintenance. From these figures there falls to 
be deducted say £5 for interest charges and roughly £3 
for sinking fund, the net saving per car per annum thus 
working out at a little over £23, which represents the 
monetary saving effected bv regenerative control when 
this svstem is initially installed. This is the minimum 
saving to be effected, and Mr. Lang shows that as a matter 
of fact under avernge American conditions the saving 
should be upwards of £50 per car per annum ; in addition 
to where there are indirect savings which may easilv reach 
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a quite considerable figure. Among these are to be 
enumerated the fact that regenerative equipment eliminates 
to a large extent the motorman’s practice of applying the 
brakes before cutting off the current, and saves the banging 
" on and off" of controllers when traffic is congested ; 
while it also secures the car from runaway accidents on 
down grades and enormously reduces the liability to 
accidents, 


Substitution for Standard Equipment. 


Mr. Lang goes on to discuss the commercial value of 
the substitution of regenerative control for standard 
equipment. This, it is obvious, must largely depend 
upon local circumstances, and its assessment is affected 
also by other questions, such, for instance, as the allowance 
to be made for the depreciation of the old equipment. It 
is quite possible, too, that other conditions may have to 
be taken into consideration, such as the urgent necessity 
of extension or of improved service without corresponding 
increase in equipment of the generating station, under 
which a substitution of equipments would be unusually 
valuable since an extension of the generating station 
would thereby be avoided. The extension of a line where 
tlie feeders are too small and where by the use of regenera- 
tive equipment the old feeders will be of ample size, 1s also 
a factor. Apart from these considerations, Mr. Lang takes 
the case of an ordinary substitution and assumes that to 
the extent to which the old equipments had depreciated, 
they should have contributed to a replacement sinking 
fund which contribute to the cost of substitution to the 
extent of the value of the depreciation or by the amount 
to which a yearly 4° contribution on the original cost of 
the old equipment would have accumulated if placed at 
compound interest up to the time of the substitution. 
Thus if the cost of the old equipment was £225 and £8 
had to be set aside yearly for depreciation, and the old 
equipment had been in use eight years, the sinking fund 
would amount to £81, so that only £144 should be con- 
sidered as a new investment, interest on which would be 
chargeable against the saving. In this case, the annual 
saving per car would work out at upwards of £14, which 
under average American conditions would be increased to 
nearly £39 per car per annum—enough, in many cases, 
as Mr. Lang points out, to make the difference between 
success and failure in a traction enterprise. 


Life of Metal Filament Lamps. 


Some experiments undertaken by wav of testing the 
lite of tungsten lamps under ordinary commercial con- 
ditions are discussed in detail by the * Electrical World ” 
from the point of view of the American manufacturer ; 
and the conclusion is reached that American manufactures 
compare favourably with the metal filament lamp of foreign 
origin. The foreign lamps which were the subject of the 
tests were run both on direct current and alternating 
current, four makes of lamp being tried out on the former 
and three on the latter. The candle-powers were moderate 
and four makes of 16-c.p., 120-volt lamps were included 
in the list. On direct current, in a group of four 16-c.p., 
120-volt lamps, each by a different maker, one gave out 
at 94 hours, while the other three endured to 1,528 hours, 
2,300 hours and 4,229 hours respectivelv. The lamp last 
mentioned had fallen to 11:3 c. p. at the end of its life, 
but held up to 8095 of its initial candle-power for 3,400 
hours. Of the 25-c.p. lamps, one make failed at 646 hours, 
another.at 1,045 hours, a third at 2,500 hours, and Ps 
another at 2,981 hours, all without falling off 20°% 
candle-power, while the example of longest life of a 16-c. v 
lamp was of singularly low specific consumption, dropping 
below 1:2 watts per candle only after some 2,800 hours of 
service. The 32-c.p. did materially better, one make lasting 
2,298 hours, another 2,422 hours, a third 2,773 hours, 
while the fourth was still running after 2,900 hours, having 
then fallen off just 309; of the candle-power. On alter- 
nating current, however, the results were whollv bad, no 
lamp of anv make or size going bevond 2,300 hours and 
most of them breaking short of 1,000 hours. Discussing 
the cause of this difference in life between direct current 
and alternating current, the investigators regard it as due 
chiefly to the fact that the commercial network for alter- 
nating current is subject to rather defective regulation 
owing to the large number of motors on the service. One 
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noteworthy fact in these tests is that with very few ex- 
ceptions all the lamps tested were overrated in candle- 
power and in most cases also overrated in efficiency. 
Thus the 32-c.p. lamps tested ran from 1-2 initial watts to 
as high as 1-54 initial watts per candle and the 25-c.p. 
lamps from 1-29 watts to 1-55 watts in the tests on direct 
current, while on alternating current three lamps which 
started out at just over 1 watt per candle had all failed 
by the end of the first 400 hours. Apart from this the fact 
of special interest is the creditable results reached with 
tungsten lamps as low as 16 c.p., which indicates that 
there is reasonable expectation of life on a circuit of good 
regulation for these little lamps at voltage as high as 120. 


The Heating of Synchronous Converters. 


The complex behaviour of the synchronous converter 

as compared with that of a direct.current or alternating 
current generator is a subject which is constantly receiving 
attention at the hands of technical writers. An important 
contribution to the literature of this subject appears in 
the current number of the “ Electrical World" from the 
pen of Mr. Nicholas Stahl. It is fairly obvious that where 
an ordinary direct current machine develops under normal 
load more heat in some particular coil or coils than in the 
others there is some defect in the machine, and the same 
is true in the case of an ordinarv alternator. Whatever 
heat is developed in the armature winding by I2R loss is 
uniformly distributed through the winding. But in the 
armature of a converter we find an exception to this 
condition; and it is the heating of converters which 
delimits the rating of such machines, where the commu- 
tation can be kept satisfactorily free from sparking, and 
since converters develop no appreciable torque about 
their shafts beyond that due to friction, it is clear that the 
normal mechanical stresses which they have to withstand 
are due only to accelerations either in starting, stopping 
or responding to changes of frequency on the svstem 
supplying them. Thus if their heating could be reduced 
they could be made to carry still greater loads without 
the need of much mechanical reinforcement. Most of the 
discussions concerning the IPR heating of converter 
armatures under load have assumed that the machines 
were operated at unity power-factor, and the average 
heating of the armature was sought for comparison with 
the average heating of the same machine receiving or 
delivering the same load current as motor or generator 
respectively. It has been repeatedly pointed out, however, 
that six-phase converters had a greater output than 
quarter-phase converters, and these in their turn had a 
greater output than three- phase converters, and few of the 
discussions have covered the conditions of heating when 
the incoming alternating currents are not in phase with 
the generated e.m.f. in the armature. In this case it is 
known that the current output of a polvphase converter 
for a given permissible temperature elevation must be 
distinctly reduced if it has to operate at a reduced power- 
factor. But the IZR heating of converter armatures is far 
from being uniform. The coils at one end of each armature 
segment nearest to the taps becomes the most heated and 
attain a temperature elevation in excess of the others, 
and while theoretically this inequality might be reduced 
by making the turns in those coils of larger cross-section, 
the complication in manufacture and repairs. introduce 
bv such an expedient has never been held to repay the 
advantage thereby obtainable, and therefore the output 
of converters is kept below what might be reached with 
the average armature heating, owing to the disparity of 
heat generation in the different coils and slots of the 
armature. The article by Mr. Nicholas Stahl after dis- 
cussing this inequality of heating in the coils of converter 
armatures from a mathematical standpoint, shows that 
the heating of the end-coils or tap-coils is considerably 
greater than that of the middle coils, even at unity- power 
factor, and that the disparity increases at one end-coil as 
the power-factor 18 reduced, although it diminishes at the 
other end, the rear tap-coil receiving at 80°, power-factor 
much less heating than the middle coils. 


Iron Loss in Transformers. 


The series of tests undertaken by the Bureau of Standards 
at Washington, with a view to establishing data in regard 


to the iron loss in transformers have resulted in the for- 
mulation of nine specific conclusions which are summarised 
as follows in an official Bulletin :—1. While the ratio of 
transformation of current transformers usually decreases 
with increasing current, it may increase in individual 
cases, or even pass through a maximum. 2. The ratio 
and the phase angle performance may be accurately 
computed from the magnetic data of the core. 3. In general 
the slope of the ratio curve may be qualitatively predicted 
from the value of the Steinmetz exponent if the latter be 
assumed to be constant. But the iron losses, particularly 
at the low Hux densities used, depart too widely from such a 
simple law for accurate work. 41. The slope of the ratio 
curve may be accurately computed from the slope of the 
curve obtained by plotting the core loss against the 
Hux on logarithmic co-ordinate paper. 5. It is proposed 
that this logarithmic slope, or logarithmic derivative 
shall be called the ratio of variation. It is much more useful 
than the actual exponent. 6. The methods now in use 
for determining the '* exponent ” fail to give a true exponent 
that will satisfy the equation W= WH’, unless z is a 
constant. The quantity actually determined by these 
methods is the ratio of variation. 7. The wave form of 
the secondary of a current transformer may be considered 
to be the same as that of the primary current for even 
the most precise measurements, as the distortion within 
the transformer is entirely negligible. 8. While the effect of 
variations in wave form on ratio and phase angle mav be 
detected bv accurate measurements, it is too small to be 
of practical importance, being of the same order of magni- 
tude as the effect of small changes in frequency. 9. The 
null methods used for accurate determinations of ratio 
and phase angle all give the theoretically correct results, 
well within the experimental error, so that the accuracy 
attainable is decidedly greater than is required in practice. 


CIVILS AND ELECTRICALS. 


At the opening meeting of the session of the Institution 
of Civil Engineers last week, a deputation consisting of 
Mr. S. Z. de Ferranti, President of the Institution of 
Electrical Engineers; Mr. R. K. Gray, Past-President ; 
Messrs. W. Duddell, F.R.S; W. H. Patchell, J. F. C. 
Snell, and Major W. A. J. O'Meara, C.M.G., Vice-Presi- 
dents; Mr. Robert Hammond, Honorary Treasurer; and 
Mr. P. F. Rowell, Secretary, presented to the Council and 
Members of the Institution of Civil Engineers an Illuminated 
Address of Thanks, as follows, on behalf of the Institution 
of Electrical Engineers :—‘ We, the President, Council 
and Menibers of the Institution of Electrical Engineers, 
desire hereby to express to the, Institution of Civil Engi- 
neers our deep sense of gratitude for the puviepe so 
generously granted to us from February; 1872, to April, 
1910, of holding the ordinary meetings of this Institution. 
more than five hundred in number, in the Hall of the 
Institution of Civil Engineers. The hospitality extended 
to us during this long period of thirty-eight years has 
conferred a material and lasting benefit on the develop- 
ment of the Electrical Profession, and will always be held 
in our memories with sincere appreciation and. thankful- 
ness," 


Subscription 
to The Electrical Engineer. 


The price of the EvecrricaL ENGINEER has now been 
reduced to 2d. weekly, and the subscription rates are 


as follows :— 


1? months. 6 months. 3 months. 


United Kingdom .. 10s. Od. 5s. Od. 2s. 6d. 
Canada i .. 12s. Od. 68. Ud. 3s. Od. 
Abroad Ne .. los. Od. 18. 6d. 3s. 6d. 


for which sums, payable in advance. the paper is 
delivered post free. 


To every reader securing for us three new annual 
subscribers in the course of the next six months, we 
shall have pleasure in sendingthe ELECTRICAL ENGINEER 
post free for one year, and fora proportionate period 
if they secure one or two new subscribers. 
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London’s Electricity. 


FUTURE OF THE UNDERTAKINGS DISCUSSED 
BY LONDON COUNTY COUNCIL. 


The future of London’s electricity undertakings and 
the problem of bulk supply came under the consideration 
of the London County Council at their meeting on Tuesday. 

Sir George Goldie proposed the acceptance of an 
elaborate report by the Finance Committee, which con- 
tuined the statement that since March 31, 1909, the nearest 
convenient date to the passing of the Act of 1908, the 
loans sanctioned by the County Council included, for 
generation, £160,201, and for distribution, £272,793; 
total, £432,994. During the period covered by these loans 
the general employment of metallic filament lamps had 
had the effect of reducing the amount of electricity con- 
sumed, and this had arrested the extension of electricity 
plant in some cases. “‘ So far as the metropolitan borough 
councils are concerned," the Committee reported, '' the 
powers of mutual assistance conferred by the Act have 
not been largely exercised—the only working agreement 
under the Act which has been completed being that be- 
tween the Poplar and Stepney Councils. A further agree- 
ment between these two borough Councils is now in course 
of settlement. Other agreements have been under con- 
sideration by local authorities. It appears to us desirable 
that the Council should lay down some policy, and from 
one point of view the present time would seem not inap- 
propriate for such action, inasmuch as there remain just 
twenty years between now and the earliest date by which 
the Council could purchase the Companies’ undertakings, 
and this period corresponds with the loan term allowed 
for generating plant." The Report added: “ Taking a 
broad view of the present situation, and having regard 
to the developments of electricity supply in recent years’ 
it would seem to be preferable, so far as the financial 
aspect of the question 1s concerned, for borough councils, 
where possible, as opportunity offered, to link up their 
undertakings for mutual support as well as for economy, 
instead of extending à number of comparatively smali 
and in some cases unprofitable concerns which may, on 
economical grounds, some day have to be scrapped. It 
may be that such extensions as might be necessary to fulfil 
the statutory requirements in regard to the supply of 
electrical energy could be made by a few only of the 
borough councils who, having regard to situation or other 
circumstances, are able to develop their plant and stations 
in a more economical manner than others. It is conceivable, 
also, that in particular cases it might be financially advan- 
tageous to make arrangements with a company for the 
supply of energy in bulk." 

Sir John Benn contended that it was quite time they 
looked into the whole question of the economic govern- 
ment of London. If they compared the cost with that of 
the leading provincial towns they would get some surprising 
figures. The extravagant cost of the present decentralised 
system of government, among other things, had resulted 
in the borough councils spending £250,000 on town halls 
since they were created. He had examined the cost per 
head of local government in London and in provincial 
cities and had arrived at the following results :— London, 
£2 10s. ; Shetheld, £1 7s. 6d. ; Liverpool, £1 9s. ; Leeds, 
£1 10s. ; Birmingham, £1 1ls.; Bristol, £1 123. ; Man- 
chester, £1 15s. 

Mr. H. H. Gordon held that it would be little short of 
a calamity to London if the consideration of the question 
of London’s electrical supply were to end merely with the 
reception of the report. The time must come when they 
would have to deal seriously with the subject and deter- 
mine the future of the electricity supply of the metropolis. 
He drew attention to the great difficulty which would be 
experienced in linking up the electricity supply of London 
owing to the fact that private companies, as well as borough 
councils, were working on different systenis—alternating 
and direct. He suggested that the only means of bringing 
about a satisfactory solution was for the county authority 
to approach the companies and the borough councils, in 
the hope of securing, as far as possible, a unification of the 
whole system before 1931. As an inducement to the com- 
panies to come into agreement with the County Council 
after they had taken over the work of bulk generating 


IQII. 605 


they might be allowed to work the distribution with the 
borough councils. The County Council could negotiate if 
it were to set up some Committee, 

Mr. Hayes Fisher, M.P., observed that, after all, they 
would profit from experience which the municipal bodies 
had gained by suffering heavy losses in the first place. One 
nobleman, he said, lost a quarter of a million in experiments 
with electricity. In the circumstances there were almost 
bound to be different systems in vogue, but the newest 
lamp—the metal filaments—could only be used to its fullest 
advantage in connection with one system. If they formu- 
lated a scheme for 20 years ahead, great inventions in 
electrical matters in the interval might compel them to 
abandon a large part of that scheme. That, however, was 
no reason why they should not take some preliminary steps 
in safeguarding not merely the interests of the County 
Council, but the interests of electricity users. He thought 
that there would be no unwillingness on the part of the 
companies to come into some great comprehensive scheme 
by which the County Authority should be put in the most 
favourable position when it “came into its electric king- 
dom." He feared that the County Council would not find 
itself in so favourable a position with the Borough Council 
undertakings. He was not very hopeful that the power of 
sanctioning or refusing loans for electrical purposes would 
give the County Council much power with the Borough 
Councils to get the latter to accept the County Council's 
advice as to the extension of their undertakings or as to 
the alternative policy—instead of extending, of taking a 
good deal of their extra and further supply either from 
other borough undertakings or from some of the companies 
in their immediate neighbourhood. 

At this stage the discussion was adjourned till the next 
meeting. 

THE BERMONDSEY LoaN. 

Earlier in the afternoon the question of the electrical 
supply at Bermondsey, referred to during the discussion at 
the Institution of Electrical Engineers (reported in another 
part of this issue) came under special notice. The Ber- 
mondsey Borough Council asked for sanction to a loan of 
£18,563 for their electricity undertaking, £17,684 being in 
respect of plant and the balance for buildings. Sir George 
Goldie presented a report, stating that negotiations had 
taken place between the Borough Council and the two 
companies having powers to supply electricity within the 
borough for supply in bulk to the Council, as an alternative 
to the proposed extension of the municipal undertaking. 
The Borough Council disputed the County Council's right 
to information as to the terms offered for supply in bulk. 
They, however, sent an extract from their Borough Elec- 
trical Engineer’s report, saying that, in his opinion, *' the 
Council had not received an offer for bulk supply which 
would in any way compare with the advantages and 
economy derived from extensions of the plant of the 
Borough Council's undertaking." The Finance Committee 
recommended that sanction to the loan be refused owing to 
the Borough Council declining to supply the necessary 
information. 

Mr. Ecroyd, proposing that the matter be referred back, 
supported the action of the Borough Council in. disputing 
the right of the County Council to the information. He 
protested that this was “a deliberate attempt to strangle 
municipal enterprise in the interests of privately owned 
concerns." 

The Hon. Chas. Russell supported this amendment, con- 
tending that it was an entirely new departure to attempt to 
control the policy of Borough Councils. 

Ultimately the resolution for the refusal of the loan was 
carried by an overwhelming majority. 

Sanction was given to the borrowing by the Islington 
Borough Council of £6,316 for electricity mains, transformers 
aad meters, and by the Stepney Council of £2,500 for 
electricity meters, 


The Rheinische Stahlwerke, who installed one of the first 
electrically-driven reversing rolling-imill plants, and whose 
plant showed remarkable results, both as to the economy 
and the output obtained, have recently placed atrepeat 
order with Messrs. Siemens Brothers Dynamo Works, Ltd., 
Caxton House, West minster, for an additional electrically- 
driven reversing rolling-mill: plant. l 
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BRITISH-MADE 
BRIGHTEST LIFE-LOWEST PRICE. 


P R I 


THE BRIMSDOWN LAMP WORKS LTD 
LONDON, W.C. 


SALES DEPT. KINGSWAY HOUSE, 


Telephone: 


Code 
Gerrard 1728 ABC, 5th Edition 


[AQ a a MÀ] 
WORKS:-BRIMSDOWN, MIDDLESEX 
FL a a LX a UL RCLECHER CS a IE, Tea 


GET BRIMSDOWN 
DISTRIBUTE 


$ » BRIMSDOWN 
ADVERTISING 


Te 
Bal 


e 


s 


C E 


legrams : eS a a es 
bolite, London STRENGTH 
EFFICIENCY 


RELIABILITY 


CRYSTAL PALACE OLD STUDENTS’ SOCIETY. 


The seventeenth annual dinner of the old students of 
the Crystal Palace School of Practical Engineering was 
held at the Criterion Restaurant, on November 9. Mr. 
Sidney R. Lowcock represented the President, Mr. Diogo 
A. Symons, who was abroad. Sir Fortescue Flannery, in 
proposing the toast of the Engineering School, dwelt upon 
the advantages of theoretical training combined with 
practical work. He had seen at the Crystal Palace one 
student working at a lathe while at no great distance he 
had seen another student preparing a drawing and calcu- 
lations which referred to the particular fitting thus being 
made in the lathe. Surely this was the way in which a 
student should learn his profession. Mr. Maurice Fitz- 
maurice, the Chief Engineer of the L.C.C., proposed the 
toast of the Old Students’ Society, while Mr. Elliott 
Cooper, Vice-President of the Institution of Civil Engineers, 
responded for the visitors. The Crystal Palace old students 
now number considerably over 2,000, and it was pointed 
out that during the past year the record showed that 
between 80 and 90 appointments, some of them being 
leading positions, had been gained by old students. A 
very large proportion of the members of the Society are 
engaged upon works abroad and in the colonies, and many 
of the older members hold positions of the first importance. 
The Society, which is at present merely of a social nature, 
is, therefore, one which should have a great future before 
it. 


METALITE COMPANY’S NEW WORKS. 


Sir Thomas Roe, M.P., the Mayor of Derby, formerly 
opened the extensive new works of Messrs. Metalite, Ltd., 
in that town last week. A tour of inspection of the 
works was made under the guidance of Mr. F. Harrison, 
Chief Engineer, after which Sir Thomas Roe declared the 
works open and cordially welcomed the firm to Derby. 


| sented was fullv alive to the importance of watching the 


development of the electrical industry, and they possessed 
every facility for benefiting by whatever fresh improve- 
ments might be introduced. Sir Thomas Roe said the 
Corporation of Derby were delighted to welcome any new 
industry into their midst, and especially one which would 
provide remunerative labour for so many female members 
of the community. The introduction of Metalite, Ltd., 
was due to the efforts of the Borough Development Com- 
mittee, which had been instrumental in bringing other 
important industries to Derby, including the well-known 
firm of Rolls-Royce, Ltd. Derby’s centrality and its 
exceptional railway facilities made the town an ideal one 
for a growing firm, and in wishing Metalite, Ltd., everv 
success, he sincerely hoped that they would have no reason 
to regret their choice of a site. He proposed “ Success to 
Metalite, Ltd.," in felicitous terms, and Mr. J. Metcalf, in 
the course of his response, hinted that the experiments 
upon which the company were now engaged might shortly 
result in an announcement. of startling importance in 
regard to the metal filament lamp industry. 


The report of Mr. J. C. Ackland and Mr. Duncan C. 
Fraser on the valuation of the British Electrical Super- 
annuation Fund covers a period of 53 years. At the begin- 
ning of the period there were 198 members, and during the 
period 184 members entered, at ages varying from 19 to 45 ; 
122 withdrew from membership and eight died, leaving 252 
surviving as members at December 31 last. The results of 
the valuation show the following assets :—Funds as per 
balance-sheet, £36,794, and value of future contributions, 
£77,423. The liability charges are as follows :— Value of 
contingent pensions, £95,930; value of death benefit before 
superannuation, £11,639; value of death benefit after 
superannuation, £1,200; outstanding liability for return of 
contributions or death, £132 ; reserve for future expenses, 


At a subsequent luncheon Mr. Stewart, Chairman of | £3,097; investment reserve fund, £1,840, thus leaving an 


Metalite, Ltd., who presided, said the firm which he repre- 


estimated surplus of £379. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


BITOQO"UIEO3. 
Contract and Miscellaneous Advertisements should reach 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 189, Ficet Street, London, B.C. 


CONTRACTS. 
p?RovcH OF HAMMERSMITH. 


The Borcugh Council invites Tenders for the supply of 
: LOW TENSION SERVICE CABLE. 


Specification, Form of Tender and further particulars 
may be obtained from Mr. G. G. Bell, Borough Electrical 
Engineer, 85, Fulham Palace-road, W. 

Sealed Tenders, endorsed *‘ Tender for Cable," must be 
delivered to me, at the Town Hall, Hammersmith, W., 
not later than 4 p.m., on Wednesday, November 22, 1911. 

The Council does not bind itself to accept the lowest or 
any Tender. 

H. THOMPSON. 
Town Clerk. 

Town Hall, Hammersnuth, W. 

November 13, 1911. 


THE CONTRACT for the delivery of protected! lead 

cables for a continuous current up to 700,volts to 
the total value of 100,000 marks is to be placed. The 
conditions of the contract for delivery can be examined 
during working hours at the Administration of the Elec- 
trical Works, 14b Eutritzscherstrasse. Printed forms for 
Tenders may also be obtained there at the price of 1 mark 
each. The Tenders must be handed in under cover and 
marked “‘ Kabellieferung für die  Elektrizitátswerke ” 
(Conirict for delivery of Cables for the Electrical work), 
at any time NOT LATER THAN 4 O'CLOCK P.M. ON THE 30TH 
OF THIS MONTH, at the office of the Municipal Technical 
Works, 80! Brühl, Zimmer 12 (Room No. 12), where they 
will be opened at the time indicated in the presence of 
any candidates, or persons proving themselves to be the 
representatives of candidates, who may be present. Any 
decision will be reserved. 

TOWN COUNCIL OF LEIPZIG. 
Leipzig, November 11, 1911. 
B.A. 1661. 


APPOINTMENT. 


IMPROVER. 
HE ELECTRICITY DEPARTMENT has a Vacancy 
for an IMPROVER ; preference will be given to 
applicant who has had theoretical training. Wages, 15s. 
per week first month, then £1 if satisfactory.—Apply, City 
ELECTRICAL ENGINEER, Lincoln. 


Contracts Open. 


HOME. 

BrackPooL.—The Electricity and Tramways Committee of 
the County Borough of Blackpool invite tenders for the supply 
erd fixing of (1) One 1500 k.w. steam turbo alternator; (2) 
One Barometric jet corde-ser; and (3) one 800 k.w. steam 
turbo-generator (mixed pressure). Nee Official Notice. Particulars 
from Mr. Charles Furness, M.LE.E., M.I.Mech.E.. General 
Manager and Engineer, West Caroline Street. November 29. 


DvuBLIN.—lhe Corporation invite tenders for (a) electric 
lighting and (b) fire signalling apparatus at the Thomas-street 
new fire brigade station. Particulars (a) from the City Electrical 
Engineer 7s. 6s., and (b) from the Chief’s Offices, Central Station, 
''ara-strect, 4s. 6d. November 21. 


Hrvwoop.—The Hevwood a:d Middlesex Water Board invite 
tenders for the installation of electric light at their offices at 
Heywood. Particulars from Messrs. J. Diggle & Son. Nov. 17. 

Lonpon.—The Port of London Authority invites tenders for 
the supply of stores and materials as per schedules Nos. 3 to 36. 
Nee Official Notice in issue of November 3. 
the Stores Superintendent, 156, 
November 18. 


E.C. 


Fenchurch-street, 


with è corresponding fall in prices. 


Electrical Company Notes. 
THE A. E. G. 


The report of the Allgemeine Elektricitits Gesellschaft, of 
Berlin, forecasts the possibility of there Leing very shortly an 
over-production of metal tilament lamps, as the production of 
drawn wolfram (tungsten) wire will naturally reduce the cost of 
production and thus tend to the manufacture of larger supplies 
The adoption of electrical 


driving by the large Continental iron and steel works continues, 
and the company have orders in hand from two Rhenish- 


———————————————— ——-—— 


Westphalian zd two French iron companies for electrical 
motors for reversible rolling mills, each mill requiring 16,500 h.p. 
During the vear they supplied iron companies with plant repre- 
senting 263,500 h.p., against 226,600 during the previous twelve 
months. The most important event of the past year in railway 
electrification was the opening of the Desszu-Bitterfeld trial 
line, alternating current being employed. The results have beea 
so satisfactory that the Prussian State Railway authorities have 
decided to convert two important mein line lengths—viz., 
Magdeburg-Leipzig-Halle and Lauban- Konigszelt, 170 and 240 
kilometres long respectivelv. During the year 284 steam turbines 
heve been delivered, against 174 during the previous year, the 
capacity being 441,467 h.p., ageinst 363,188 h.p. The number 
of machines and transformers made was 92,186,' representing 
2,385,869 h.p., against 72,460, represeating 1,476,623 h.p. 


GERMAN INCANDESCENT GAS. 


The report of the German Incandescent Gas Light Company, 
of Berlin, the manufecturers of the Osram lamp, from which 
nearly the whole of the company's revenue is now derived, 
shows that a net profit has been made during the year of 
5,657,074 marks, as compared with 6,238,697 marks last year. 
The dividend, however, is maintained at 50°). Referring to 
drawn wire filaments, the report states that the new lamps ere 
more durable than the older type and lamps of smaller candle- 
power can now be manufactured so that still larger sales should 
be possible. Cost of production hes been materially reduced and 
prices have fallen in correspording ratio. During the first four 
months of the current financial year, before the new method of 
production had been adopted or selling prices reduced, the 
sales of Osram lamps in Germany ard abroad showed an increase 
over the corresponding months last year of 509,4. The figures 
for Englard are not included in the estimate. 


AUCKLAND ELECTRIC TRAMWAYS. 


Mr. C. G. Tegetmeier, presiding at the meeting of the Aucklard 
Electric Tramways Company, Ltd., at the Electrical Federation 
Offices in Kingsway, said that traffic. reccipts amounted to 
£210,167, an increase of £22,754, and now represented £9,000 
per mile over the company's 23 route miles of line. The number 
of passengers carried was 33,000,000, as compared with 
29,000,000. They spent £40,227 during the year on main- 
tenance and repairs. Debenture and other interest charges 
absorbed £16,877, and after providing for this and all other 
expenditure chargeable to revenue, including £20,000 trans- 
ferred to the depreciation account, there was a surplus of 
£43,574, and, with the £6,073 brought forward, made a total of 
£49,647 available for distribution. They proposed to transfer 
£15,000 to reserve fund. The dividends on the preference shares 
required £3.000, and they recommended that £24,500 should 
be applied for the payment of dividend on the ordinary shares 


, at the rate of 794, on which an interim dividend at the rate of 


395 for the half-year was paid last May. The report and accounts 
were adopted unanimously, and the retiring directors, Mr. S. E. 


| Garcke and Lieut.-Col. Burton, were re-elected. 


| NEW{COMPANIES. 


DIMMING SwiTCHES.—£2,000 in £1 shares, to carry on the 


' business of mechanical and electrical engineers, electricians, ete., 


Particulars from | 


| 


to acquire from the Midland Electric Manufacturing Company a 
license to use and exercise an invertion for improvements in 
current graduating devices or resistances applicable for electric 
lighting or heating. ‘The subscribers are: G. T. Thornhill, 
Craigmore Park Road, Moseley; ard H. Laidlow Downes, 


1-3, 5tanley-street, Liverpool. Private company. 
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UNIVERSAL CHEAP CABLES.—£100,000, in £1 shares, to carry 
on business as wireles and other telegraphists and telephonists, 
so far as they lawfully can, manufacturers and constructors of 
telegraph lines, instruments, machinery, wire and materials ; 
to acquire the patents and rights of the Johnson Secret Wireless 
Telegraph and Telephone Testing Syndicate, Ltd., for 
transmitting printed and typewritten telegraph messages by 
wireless telegraphy and over cables and land lines, and for 
receiving them directly printed at receiving stations, etc. The 
signatories are: O. H. Walker, 13!, Finborough-road, Earl's 
Court, S.W.; J. Day, 76, Bramfield-road, New Wandsworth ; 
W. D. Bowles, 13, John-street, Bedfora-row, W.C. ; A. Angold, 
Meadow View, New Barnet; F. R. Cooper, 10, Granville-road, 
Wandsworth; W. C. Woodford, 20, Southgate-road, Tufnell- 
park, N.; G. Wallington, 15, Great James-street, Bedford-row, 
W.C. (one share each). Minimum subscription, £100. First 
directors: W. Hohner, W. F. C. Michaelis, A. T. M. Johnson, 
and F. G. Lloyd. Registered office : 40, King-street, Cheapside 
E.C. (118,401.) 


LEGAL INTELLIGENCE. 


British Westinghouse Appeal Case. 


In the Court of Appeal, before Lords Justices Vaughan 
Williams, Buckley and Kennedy, the arrangements were con- 
cluded on the appeal by the British Westinghouse Electric 
and Manufacturing Company, Limited, from the refusal of a 
Divisional Court (Mr. Justice Pickford and Mr. Justice Lush) to 
set aside an award of an arbitrator in proceedings between the 
appellants and the Underground Electric Railwavs Company 
of London, Limited. The dispute arose out of a contract under 
which the British Westinghouse Company contracted to supply 
the railway company with eight steam turbines and eight 
turbo-alternators combined for £250,000. "The machines failed 
to satisfy the condition of the contract as to efficiency and 
economy of working, and subsequently they were replaced by 
Parsons' machines, which, it was said, owing to their superiority 
over the Westinghouse machines, effected a saving in the cost 
of working of £20,000 per annum. Under the arbitrator's final 
award the railway company succeeded to the extent of between 
£100,000 and £120,000, and the appellants now contended that 
the arbitrator had assessed the damages on an erroneous basis 
in that he failed to make allowance for the considerable bei e its 
accruing to the railway company by reason of Parsons’ machines 
having been substituted for those of the Westinghouse Company. 
Their Lordships reserved judgment. 


DOWSING'S 


PATENT 


Luminous Electric Radiators, 
CONVECTORS and RADIO-CONVECTORS 


(DOWSING-HUNTLEY SYSTEM). 


Hythe Telephones. 


The telephone dispute at Hythe has again been brought to 
the notice of Mr. Justice Swinfen Eady, in the Charcery Division. 
Mr. Micklem, K.C., who appeared, with Mr. Percy Wheeler, 
for the National Telephone Companv, Limited, said he had to 
move for an injunction to restrain the Corporation of Hythe 


‘from revoking or otherwise determining the license now enjoyed 


bv the companv of keeping poles along the bank of the Roval 
Military Canal, between the Town Bridge and the Twiss Bridge- 
road, Hythe, and to restrain the Corporation from removing or 
interfering with the poles, cables, or wires attached thereto. 
The poles in question, said counsel, had stood since 1889. 

His Lordship described the attitude of the Corporation as 
absolutely Gilbertian in its humour. At one time they told the | 
company that the poles must be removed, and when the com- 
pany agreed to remove them there was a little conversation 
between the parties and the removal was postponed. Then 
another notice to remove the poles was given, and once more 
the company said “Certainly.” Thereupon the Hythe Cor- 
poration turned round with great agility and threatened the 
company with an injunction if they removed the poles. He was 
of opinion that the proper course to adopt was to restrain the 
defendant Corporation from removing or otherwise interfering 
with any of the poles or wires or cables thereto attached until 
judgment in the action or further order. The defendant com- 
pany would then be in quiet possession, and Mr. Dickins should 
also have an injunction restraining the telephone company 
from severing their connection. His Lordship granted the 
injunctions accordingly, and made the costs of motions costs 
in the actions. 4 


THE WILKINS STAGE BATTENS AND FLOATS. 


In reference to the illustrated article in last week's 
issue descriptive of what were termed * the Hutchinson 
Stage Batten” and “the Hutchinson Safety Curtain," 
we are informed by Messrs. Fred Wilkins & Brother, Ltd., 
of Duke-street and Campbell-street, Liverpool, that they 
are {the patentees and sole owners of these inventions, 
Mr. Hutchinson being the manager of their engineering 
department. The curtain should have been described as 
"the Wilkins Patent Tubular Sprinkler Fire-proof Cur- 
tain," and the stage battens as “ the Wilkins New Type 
Stage Battens and Floats.” We regret the erroneous 
description of these inventions which arose through a 
misapprehension on the part of the contributor who wrote 
the article in question. 


FURTHER ENLARGEMENT OF 


MARCONIGRAPH. 


THE NOVEMBER ISSUE — JUST PUBLISHED 


FIERCE has been further enlarged to 36 pages, and contains many 
RED HEAT. interesting features, including an account of the famous Wellman 
Airship Flight by the actual Marconi Operator, Mr. Jack Irwin — 
Wireless Telegraphy on Land and Sea—The Post Office Record — 
— Wireless in Warjare— Erection of Marconi Field Stations in Siam, 
etc... elc. 
T ERE PROFUSELY ILLUSTRATED. 
TERMS MONTHLY Year Subscription 3/- post free 36 
from 
TO THE D. Marooni's WirelessTelegraph Co. Ltd., 
Watergate House, Adelphi, London, W.C. Pages 
TRADE. On Sale at all Railway Bookstalls, ? 


VULCANITE 


ALL SPECIAL ARTICLES QUOTED 
FOR ON RECEIPT OF SAMPLE, 


BASTI AN'S PATENT 
Type .408n ee. 
Write for Special Leaflet of abowe. 


[nt A—Electric Heating. 
; ist B—Electric Cooking and Heating. 
Also Lists ie C—Electr c Sun Baths. 

List D—Medi:a!. Electrical Apparatu:, 


To NewShowrooms: 105, Gt. Portland St , W. 


SKETCH, OR SPECIFICATION. 


F.CARSON & EVANS, 
3A Fenchurch Buildings, LONDON, E.C. 


EBONITE 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Tantalum Lamp Campaign. 


Messrs. Siemens Brothers Dynamo Works, Ltd., of 
Tyssen-street, Dalston, London, N.E. have furnished 
us with some particulars of their advertising campaign 
for the, present lighting season. Although the final arrange- 
ments have been delayed somewhat owing to the fact that 
they have been considerably increasing the manufacturing 
capacity of their works, we have no doubt that contractors 
will have realised that the usual enterprising technical 
paper advertising scheme has been kept going, whilst 
special arrangements have been provided for. Great interest 


| 
I 


has been stimulated in the pictorial designs selected | 


as a result of the “Tantalum” Showcard 
petition, and, as previously announced in these 
columns, four designs were selected. As usuai, a very wide 
Provincial poster campaign has been adopted, and posters 
are appearing in practically every town of lnportance 
throughout the country. Very humorous showcards of the 
“ Little Bill” design have been reproduced in several 


com- | 


colours, and many thousands of these have already been | 


circulated amongst their trade customers, together with 
a wide selection of literature which can be overprinted 
with the name and address of contractors. Facsimile re- 
productions of the poster on post-cards can now be obtained 
in quantities for contractors use as correspondence cards 
and Messrs. Siemens Bros. Dynamo Works, Ltd., will be 
glad to send a consignment to any contractor who would 
care to circulate them. 
are in the press, and these will also be supplied in quantities 
to contractors. In addition to these arrangements, a large 
Provincial newspaper campaign is already in operation, 
and hundreds of thousands of actual electricity users are 
being circularised in order to stimulate the demand for 
“ Tantalum ”?” Lamps. In addition to these schemes, the 
London ground is well provided for, as the under- 
g'ound and electric railway systems are carrying their 
pictorial advertisements, whilst many of the carriers’ vans 
covering Greater London are also displaying posters of 
the * Little B.ll? design. This very exceptional campaign 
has been organised with a view to assisting the trade gener- 
ally, and with. the object of increasing contractors' salesin 
‘Tantalum " Lamps and accessories without imposing any 
conditions or stipulations as to the value of the orders 
placed. The effect of these schemes is already resulting 
in greatly increasing the turnover of the lamps in question. 


Osram Week. 

The war of Electric Lighting against Gas has been carried 
right into the enemv's camp this week. The gigantic adver- 
tising campaign which the G.E.C. are crowding into what 
they appropriately term Osram Week will do more than a 


New and attractive pamphlets | 


dozen Exhibitions to make the public realise that electric ` 


lighting with Osram lamps is cheaper than gas. In brief, 
the campaign makes use of great dailies throughout the 
kingdom to create personal interest of electricity consumers 
in Osrams and Osram lighting. The scheme also includes 
the principle wholesale houses and local traders so that the 
public enthusiasm can be followed up by a practical response 


in the supply of these lamps. As a further encouragement | 


the local traders will be making a special shop-window 
display of Osrams which will be attractive by day and 
brilliant to a degree by night. In the details of the scheme 
no stone has been left unturned to co-ordinate the appeal 
to the public and make it productive of real results. 


Recent Westinghouse Orders. 


Among recent important orders received by the Westing- 
house Electrical Manufacturing Company, Ltd., are 
the following :—Sir Win. Arrol & Company, Ltd., one 60, 
two 50, six 35, two 12, five 10, four 24 h.p. 220 volt motors 
and spares; Hulse & Company, Ltd., for Japan, various 
type “G” motors and panels; Strakers & Love, one 
174 h.p. slip ring motor and liquid starter; Royce, Ltd., 
two 25, two 15, two 10, two 6 h.p. 400 volt two-phase 


50 period motors and control gear; Linde British Re- 
frigeration Company, for Bristol Dock, Avonmouth, two 
45, two 74, three 74 h.p. 500 volt gear motors ; War Office, 
for Gibraltar, one 20, one 15, one 12, three 10, and two 
7 h.p. motors ; Gold Coast Machinery & Trading Com- 
pany, Ltd., two 70, three 15 h.p. 200 volt two-phase 50 
period alternating current motors and control gear; 
Wigan Coal & Iron Company, Ltd., six 30 h.p. and three 
10 h.p. motors and control gear ; Cowans, Sheldon & Com- 
pany, Ltd., four 30 h.p. motors and control gear; Hud- 
dersfield Corporation, transformers and switchgear ; 
Baroda State Railway, transformers and switchgear ; 
Rhymney Iron Company, transformers; Greenock Cor- 
poration, two 500 k.w. rotaries, transformers, switchgear, 
etc.; Staveley Coal & Iron Company, one 400 kva. trans- 
former and six type "S" pillars; Bury Corporation, 
transformers; City of Bradford, transformers; Tennant 
& Barrs, one electric winder; Stothert & Pitt, for Bristol 
Docks, equipment for nine 2-ton electric cranes for Avon- 
mouth, nine 40, nine 12, nine 6 h.p. 500 volt motors, con- 
trol gear and spares; Rochdale Trams, 11 brake equip- 
ments; Walter Bros. & Company, for Botafogo Mill, 
electrical equipment for Fabrica de Tecidos Botafogo ; 
Brush Company, for Rochdale Trams, 24 controllers ; 
Babcock & Wilcox, one 400 kw. rotarv converter and 
switchgear; C. W. Fairweather, one 550 h.p. alternating 
current motor starter, etc.; East Indian Railway, one 
325 kw. alternating current generator, exciter, switchgear, 
etc.; Tennant & Barrs, for Ford Paper Works, Ltd., one 
65h.p., 290 F.B. motor controller and resistance, one 75 kw. 
transformer panel and wiring; Noyes Bros., Sydney, for 
Dunedin, 6 car equipments. 


The B.T.H. Fire. 


We are requested by the British Thomson-Houston 
Company, Ltd., to state that the fire which occurred last 
week at the new premises at their Lamp and Wiring 
Supplies Department, Mazda House, 77, Upper Thames- 
street, did not cause as much damage as was at first feared. 
The fire was confined to the two or three upper floors, and 
the rest of the building was undamaged except for the effects 
of water. The business of the Company has continued 
without interruption, and it 1s expected that the principal 
part of the building will be renovated within a few weeks. 
As it is, the ground floor, containing the store office for 
counter trade, will be opened very shortly for continuation 
of business. In the meantime all orders and communications 
can be addressed to Mazda House. They will be dealt with 
from there as well as from other depots of the Company and 
from the Works at Rugby. 


Siemens Telephone Apparatus. ; 


We have received from Messrs. Siemens Brothers & Com- 
pany, Ltd., Caxton House, Westminster, a copy of their 
new catalogue of Telephone Apparatus No. 535, which 
supersedes all their previous telephone publications. This 
catalogue, which comprises some 70 pages, has been pro- 
duced with the aim of furnishing such information as to 
enable the reader readily to determine the type of apparatus 
most suitable to his particular requirements. The apparatus 
listed and described are limited to those articles in more 
general use, Messrs. Siemens Brothers’ manufactures being 
so varied that they necessarily cannot all be listed, but the 
Company will be glad to be favoured with enquiries relating 
to any kind of telephone apparatus. The catalogue deals 
with all classes of apparatus, including competitive Battery 
Telephones, Intercommunication Sets, Magneto Telephones, 
C.B. Instruments, Portable, Loud Speaking, High-tension 
and Water-tight Instruments, Switchboards, Arresters, 
Condensers, etc., and concludes with a comprehensive 
telegraphic code and index. Special attention is drawn to 
the Intercommunication Sets with Metallic Circuits, the 
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Metal Cased C.B. Instruments, the Theatre Pattern Loud 
Speaking Telephones, Mining Telephones, and other 
specialities which are too numerous to note. All those 
interested in telephone matters and who have not received 
a copy of the catalogue, should write to Messrs. Siemens 
Brothers & Company, Ltd., Woolwich. We have also 
received from the same company a single sheet Supplement 
No. 1 to their ‘‘ Stannos " catalogue, which describes the 
“ Twiston " connector for tapping “ Stannos” sheathing 
when used for concentric wiring without the necessity of 
soldering, and also biscuit blocks prepared in various 
finishes. 


* Monowatt'"" Lamps. 


Messrs. Ship Carbons, Ltd., of 67, Aldersgate-street, 
London, E.C., have been appointed sole agents in the United 
Kingdom for the “ Watt" Electric Lamp Works, of 
Vienna, makers of the “ Monowatt”’ metallic filament 
lamps and carbon lamps. They are now in a position to 
offer contractors one of the very best lamps, at competing 
prices, and as they will carry stock in London, can give 
prompt attention to enquiries and orders. 


The Electrical Trade. 


THE PRESENT OUTLOOK WITH REGARD 
TO MANUFACTURING. 


(From the “ Financial Times.") 


It is & recognised rule that, in industries which have 
any real vitality, periods of depression are followed by 
periods of comparative prosperity. From this standpoint 
the revival of the electrical manufacturing industry may 
be regarded as somewhat overdue. For a series of years 
the profits have been very low and several of the established 
British companies have been working at a loss in most, 
if not all, of their departments. If the reaction has been 
somewhat delayed, the cause lies in the fast that many of 
the cireumstances which have aggravated competition 
have been beyond the control of the British firms. On 
the other hand, the lack of organisation among the manu- 
facturers has prevented anything being done to make up 
for the drawbacks due to external factors. Only in one 
department of electrical manufacture—that of cable 
making—has there been effective co-operation among 
producers; and the Cable Makers’ Association 
has been successful in establishing a high standard of 
quality and in maintaining prices at a level which ensures 
a reasonable margin of profit. The difficulties which the 
Cable Makers’ Association has to meet are increasing rather 
than diminishing, but so much benefit has resulted, to 
both the buyer and the producer, from its activities that 
the shareholder in other electrical manufacturing com- 
panies cannot fail to be encouraged by the announcement 
that a determined effort is being made to apply more or 
less similar principles of co-operation to the whole electrical 
manufacturing industry. The National Electrical Manu- 
facturers’ Association has recently been reconstituted as 
the British Electrical and Allied Manufacturers’ Associa- 
tion (Incorporated), and the change marks the beginning 
of a strenuous movement to abolish suicidal rivalry between 
home manufacturers. Details of the new Association's 
policy have not yet been published, but the main objective 
is to “ temper competition with conference." 

As the reorganisation has taken place at a time when 
the demand for electrical plant and apparatus is extending 
rapidlv—owing to the progress of electric power for indus- 
trial uses and to the promising advance made in electric 
cooking and heating and in electric lighting generally— 
the state of the market is favourable. Most of the firms 
have adequate work in hand and in prospect, so that there 
is less excuse than formerly for abnormal cutting in prices. 
But there are many difficulties in the way of tempering 
competition bv conference in the electrical industry. 
lt is à comparatively simple matter to organise such a 


department as cable making, where there are only about 
half a dozen large manufacturers and where British pre- 
eminence was firmly established before foreign competition 
grew to serious dimensions. To organise an industry 
with fifty or more firms, each engaged in manufacturin g 
one or more out of a long list of appliances, is obviously 
a much more intricate proposition. Moreover, these firms 
have been engaged for several years in cut-throat competi- 
tion, which has produced an atmosphere of mutual distrust 
and jealousy, which a great deal of tact and patience will 
be required to clear. Further complications are intro- 
duced by the circumstance that not only is the whole 
market open to an indefinite amount of foreign competition, 
but several of the British firms are partly manufacturers 
in this country and partly agents of firms abroad. Under 
such conditions it is almost impossible to bring about an 
all-round rise in selling prices. Some of the leading spirits 
in the new Association are ardent Tariff Reformers, but the 
Association i8 bound to proceed independently of such 
questions, at least in the meantime. The tempering of 
competition with conference must take place on-an inter- 
national basis if it is to be effective. 

Apart from the question of prices, however, there are 
many directions in which friendly working between British 
manufacturers and traders will be useful. Owing to the 
variety of departments involved, the Association will 
probably find it necessary to sectionalise its work, leaving 
each group—such as turbine inakers, motor makers, 
battery makers, meter makers, lamp makers, and so on—to 
handle their particular problems. Theinternal state of trade 


can beimproved in various ways without attempting to alter 


list prices. Mr. Hugo Hirst, for instance, suggested that the 

members of the Association might strengthen their position 

by improving the terms given to the middlemen rather than 

by reducing prices to the public. For the achievement of 

such internal reforms perfect confidence among the firms 

is essential. There has been for some time past a mutual 

understanding in the storage batterv trade—a trade which 

by the way, isto come extent protected from foreign compe- 

tition by the heavy freight on lead. This understanding is 

being jeopardised, we arc informed, by the action of one or 

more firms in granting exceptional periods of battery main- 

tenance (free) so as to secure contracts. The temptation 

to make such evasions is very great and we would advise 

shareholders in electrical manufacturing companies to 

pay particular attention to the policy of their Boards 

in questions of co-operation and to urge them to forego 

doubtful immediate gains for the sake of the permanent 

benefits of effective organisation. Another point of direct 

interest to the shareholder is the possible action of the 

Association in stimulating the general demand for elec- 

tricity, and consequently for electrical plant. The recent 

Electrical Exhibition at Olympia was promoted by the 

Association ; and there has been a good deal of vigorous 

criticism in the electrical journals of the alleged failure of 
the Association to take the steps necessary to attract the 

public in large numbers to the Exhibition. The opportunity 

afforded by the Exhibition was not utilised to the full, but it 

was, after all, only an isolated opportunity, and the practical 

question for the future is whether the Association could not 
supplement the work of the Electric Supply Publicity Com- 

mittee in popularising the manifold domestic and other uses 

of electricity. Large sums are spent by individual firms 

in advertising particular makes of lamps and appliances 
among the general public. It is fairly certain that if such 
sums were added together and utilised in making the 
public better acquainted with the applications of electricity 
in general, each firm would gain more from the all-round 
increase in the consumption of electricity than it is likelv 
to do from diverting to itself a portion of the existing 
demand. A movement in this direction will be stimulated 
by the formation of the British Commercial Gas Association, 
under the auspices of the Institute or Gas Engineers, to 
promote the use of gas in every possible way. That Asso- 
ciation has just been formed and starts with a campaign 
fund of close on £11,000. The profitable possibilities of a 
similar campaign in the electrical industry are at least 
equally great, and if the British Electrical and Allied 
Manufacturers’ Association takes the initiative in & vigorous 
and intelligent manner, their efforts to bring the manu- 
facturing industry to a prosperous condition will be greatly 
assisted. 


M 
~ 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “Electrical Engineer.” 


Receivers of Electrical Apparatus for Operating Machines at a 
Distance. 


\ 

28973.—1910. C. WinrH & C. Beck, 15, Wurzebauerstrasse, 
Nuremberg. In order to protect the receivers from being 
deleteriously affected by foreign waves, the self-induction 
and capacity of the oscillation circuit of the receiver is 

T adjusted by the movement of à mechanical device influenced 
b- by the electric waves of the transmitter so that a variation 
in the tuning of this oscillation is produced. 
Electric Supervision of Railway Points. 

774.—1911. SIEMENS & Haske, A.G., Berlin. The levers for 
supervising the setting of railway point tongues are con- 
trolled by the operating mechanism and are actuated by the 
intermediary of special slides fitted to the tongues. The 
supervisory levers are locked when not in operation, ard the 
locking action is transmitted to the tongues. 

Electric Switches. 

4922.—1911. G. S. WEvMovrH, Day Dawn, Western Australia. 
The construction of the switch is such that it is maintained 
in & perfectly dry condition and proof against damp or acid- 
laden air. The switch is enclosed in a casing. A lateral 
chamber open at the top and bottom communicates with the 
interior of the casing through an opening in the separating 
wall. The openings of the chamber are tightly closed after 
the wires have passed through the chamber into the casing. 


Hermetically Sealing Electrical Conduetors Through Hard 
Substances. 

1880.—1911. G. B. BunNsibEÉ, 69, Ferry-road, Renfrew. The 
hard substance surrounding the conductor is heated until 
perfect cohesion between the conductor and the substance. 
The substance is allowed to cool to a red heat and is then 
quickly cooled by any process. 

Reversing Switch for Electric Hub Motors. 

5871.—1911. V. HaRHORN, 4, Friednau, Germany. This re- 
versing switch comprises a sleeve which rotates with the 
casing but is relative to it. Two contacts are mounted on 
the sleeve, insulated from each other, but connected to two 
commutator brushes. "Three contacts are fixed to the hub, 
two of which are electrically connected to one supply 
terminal and the third to the other supply terminal. Each 
of the sleeve contacts can be alternately brought into contact 
with the third or one other of the hub contacts. 


Producing Slightly Damped Electric Oscillations. 
8524.—1911. Dr. B. MackiE, Brunn, Austria. Two resonant 
oscillation circuits are connected in common to a spark gap, 
but are slightly different in frequency to allow the discharge 
across the spark gap to be gradually diminished sufficiently 
for the spark to be extinguished by cooling, after which the 
oscillations traverse the two circuits in series practically 


damped. 
Producing Slightly Damped Electric Oscillations. 
8712.—1911. GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE 
M.B.H., 9, Tempelhofer, Ufer Berlin. In this arrangement 
for producing Hertzian waves the spark gap, which is 
arranged in the antenna itself, is short circuited by a resonant 
circuit which has nearly the same vibration as the antenna 
itself, so that the spark is quenched. The antenna and 
resonant circuit then vibrate as a single circuit. 


Mounting, Receiving and Transmitting Apparatus in Radio- 
Telegraph Stations. 

11999.—1911. E. GrRADEAv, 128, Rue de l. Boetie, Paris. The 
action of ultra violet light upon the sparking potential is 
applied to an automatic device for protecting the receiving 
apparatus of a radio-telegraphic station from the waves 
emitted by the station. 

Automatic Electric Switches. 

13103.—1911. R. F. VENNER & R. ©. GRIESBACH, 6, Old Queen- 
street, Westminster. This switch comprises one or more 
clock-actuated arms which engage with a pivoted lever. 
The lever operates a setting member provided with inclined 
surfaces which co-operate with projections on the frame to 
cause the setting member to take up such a position as to 
engage with a switch arm and move it into a predetermined 
position when the lever is operated, in which position the 
setting member becomes disengaged from the switch arm. 


Using Electric Batteries for Supplying Miners Lamps. 
15447.—1911. CHEMISCHE FABRIK GRIESHEIM ELEKTRON, 
Frankfort a/Main. Two dry cells in different conditions of 
E.M.F. for each supply period are used for each supply 
riod. By this means the variations of E.M.F. on the one 
hand at the terminals of the incandescent lamps are in the 
simplest possible way kept within allowable limits, and on 
the other hand the useful life of the dry cell is considerably 
increased, 


Mounting Conductors on Electric Railways. 


20917.—1910. J. H. Mawson, 460, Lever Edge-lane, Bolton. 
The collecting rail is arranged at an angle to the usual 
carrying rail and protected by a board. 


Rotary Transformers for Converting Alternating Current to 
Direct Current. __ 


20948.—1910. L. R. AUVERT & A. F. E. FERRAND, 20, Boulevard 
Diderot, Paris. This is an improved means for counteracting 
the detrimental influences due to the oscillation of syn- 
chronous motors when driving rotary transformers con- 
verting alternating current into direct current of the type in 
which the tension of the direct current is varied by partially 
rotating the brushes. The improvement consists in mounting 
in series an even number of transformer commutators and 
so causing the apparatus and the brushes to rotate in a 
manner relative to one another so that the tension variations 
produced in one half of the commutators is equal, but in the 
opposite direction to those produced in the other half of the 
commutator in order to ensure constant maintenance of the 
total tension at the terminals. 


Ferraris Electricity Meters. 


21240.—1910. M. Srretow, Am Tempelhoferberg 2, Berlin. 
This improved Ferraris meter has a pressure or shunt 
magnetic core, the flux of which only once traverses the 
disc, and a magnetic shunt parallel with the disc on one side 
of the latter. One of the active pole pieces of the magnet 
also carries the shunted flux and is stretched over the disc 
so that the active field is widely distributed. 


Variable Electric Arc Condensers. 


24916.—1910. B. F. SopotKa, 59, William-street, Slough. In 
this condenser air is used as a dielectric. A number of pairs 
of plates are so arranged in parallel and series at will in 
order to obtain capacities greater and less than the capacity 
of one pair of sets and variable from zero to a maximum. 


Electric Switches. 


26009.—1910. M. J. RAILING & C. C. GARRARD, G.E. Company, 
Engineering Works, Witton. A crank piece is mounted in 
the switch axle. A bent link is pivoted to the crank. The 
free end of the link has a helical spring attached. The link 
is so shaped as to clear the axle in all positions of the movable 
contacts, The pull of the spring acts on either side of the 
dead centre of the crank and holds the contacts detinitely 
in the on or off position and thus ensures a quick break 
when the switch is operated to open the circuit. . 


Polyphase Electric Commutator Motors. 


26119.—1910. J. Gray, 83, Cannon-street, E.C. This method o 
controlling a series connected polyphase commutator motor 
consists in permanently connecting each phase of the stator 
winding in series with the corresponding phase of the 
primary winding of the transformer and providing a switch 
adapted to connect the stator winding star for low speeds 
at starting and in delta with higher running speeds. 


Lamp Filaments. 


30323.—1910. GENERAL ELECTRIC Company, Schenectady, 
U.S.A. The filament is surrounded with a resilient helix of 
tough refractory metal near the point of connection with 
the leading in wire. The end of the leading in wire is per- 
forated, the end of the filament is passed through the per- 
foration and the helix, tilament and leading in wire are fused 
together. 


Electric Regulating Arrangements. 


9363.—1911. U.S. Licht & HEATING Company, 30, Church St., 
New York, U.S.A. The objects of the invention are to provide 
an improved electrical regulator which shall be specially 
adapted for regulating a system employing a storage battery 
which shall maintain constant current in the generator 
circuit below a certain predetermined voltage of the system 
and which shall cut down the generator current output upon 
predetermined voltage rise in the system. A further object 
of the invention is to provide the electrical regulator in a 
system employing a storage battery in such a manner that 
the battery charging current will be discontinued after the 
battery has been fully charged. 


Welding Lamp Filaments. 


12104.—1911. Dr. E. Mavert, Victorianstrass nr. 15, Grunau. 
This welding device comprises longitudinally movable 
insulated electrodes each connected with the pole of an 
electric current. ‘The tubes carrying the electrodes are 
arranged together in a single tube so that on the point of 
the electrodes being approached to each other an arc is 
formed by means-of,which the Inctal filaments are welded 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per Increase or | Miles of Accounts for past year. : 
week. decrease, | track open. 3 
Line. m ae pe 
| Receipts per te 
Ending| 1911-12,| 1910-11.| Week. | Current | 1911. | 1910.: lotal | Passengers | Car miles | Pae , Car ;Mileof! mie 
year. Ending receipts. carried. run, senger.| mile. | track. 


£ £ £ £ £ 
Aberdeen Corporation. . . . . ... --| Nov. 1,339 1,341 + pies 274 27} | May 31| 71,930 | 17,517,904 | 1,666,119 | -98 |11-02 | 4,940 |5 3 


Ayr Corporation ......+.-+++++|AUg. 1 
1,045 1,038 |+ 7 


9,489 | 7,111 |+ 2,378 
1,304 | 1,002 |+ 302 


-} 1,346 | 24-089| 24-089) Mar 31| 56,713 | 12,544 501 | 1,207,761 | l'OB91L'I8 | 2315 | 67% 


48,680, 66-792) 58-52 


tion......-|Nov. — Sus a m th 
Birmingham Corp 2,392 |14-02 | — | Mar. 25| 58,367 | 10,910,906 | 1,041,021 | 127 |1260 | 3,915 | ss 


Blackburn Corporation.. . . ... . .|Aug. 


kpoo ration e" s... gma wx. € D — EY — — — — = — — — dies 
Biackbool- Fleetwood Trams. . ..|Nov. 232 232 | —  |4-19601| — | — | Dec. 31| 36,210 | 2,939,144 692312] — | — id. | * 
; c ere TT Nov. 2,473 2,267 |+- 206 |]-5.4360 | 42 42 | Mar. $1/121,707 | 27,018,149 | 2,041,202 | 1°08 |11°05 | 2,897 | 658 
Bolton Corn, corporation u$s Nov. 1572 | 1,401 |+ 171 |— 730 | 30 | 21:95| ,, 31| 89,695 | 14,686,368 | 1,782,706 | 1-46 |1207 | 3,068 ET 
ration......+++- Aug. 5 573 5,706 |— 133 | 8,201 | 10 54-81 — -— = iim ws he — pne 
Brighton Corporation TUTTI Nov. 802 786 + 16 (4. 2,12 9:5 — » 31| 49,124 10,708,184 1,126,676 | 1:101/10:464 | 2,857 = 
Company..... Oct 6,034 | 5,507 j+ 527 — 67 57 | Dec. 31/808,016 | 47.454.560 | 5,914,713 | - — — ak 
elas Traore daw: i shinare Nov. 1,284 1,173 |+ 111 — | 23 22 Mar. 31| 65,295 12,911,113 1,203,118 1°21 12-41 6,067 | T6 
GMs is chases Nov 260 S67) 1— 7 989 | 10| 6l 31| 15,368 | 3 131,172 432,011 | 1:07 | 775 | 1,416 on 
Cardif Corporation Tn Nov. 2,284 2,061 |2- 223 = 17°35 | 17°35 x 31| 109,979 | 95058,1460 | 2,497,169 | —  |10:57 (22 | E 
s Company....|.. — == — = -- — — = Š= v: — — T — n NM 
orum, Lees oly way ° e eee LNOT, 5,495 5,856 |— 261 |— 14845) 6:32 | 6:32 | Dec. 81| 360,150 41,898,373 1,456,780 | 2°01 |, 6/769 55,404 30T 
City and South London Rallway|Nov. 3,312 3,306 |+ 6 35 | 7°26 | 7-26 = — p — -— n | a | i 
, Company....|Nov. 9 451 435 |+ 16 |4 543 | 9-89 | 9:89 | Dec. 31| 25,497 899,173 |. 1.07 | 680 | 2,578 — 
Cone ing Gone ti See TT |Nov. 3| 1,680| 1,508 |+ 88 4083 | 114 | — | Mar. 31| 85,806 | 10496876 | 2,209,500 | 1:057| 9-07 | 4,428 — 
Croydon Corporation ‘a 19,476,576 ‘20 a 
Darwen Corporation.....+++++- Kc p? — ac" -- T2 7:23 » 31| 13,899 9 557,654 245,584 | 1 13-68 | 1,922 9&4 
Dover Corporation ....--+++++> Nov. 4 223 186 7 |+ 1,283 7 7 , 891| 11,593 2697,072 316,764 98 | 8-78 n= at 
~~ , 
Electric Ry...|Nov. 10 109 inj Se i B 7 7 | Dec 31| 7,472 146.081 | 49 |1227 |1,007 8$ 
Dublin M recs: Y-[Nov. 10] 5,152 4,987 |+ 164 |4- 10,946 541 | 641 res Lie 449,077 rum TERN es) ai 
d 28 | . 7 . | T: 
‘ity Tramways........ July 19) 1,238 | 1.210 — 83 |. 8 — | May 15| 62,328 1,322,894 | :87|1r30| — |7% 
Fast Ham | orporation........- Nov. 11| 1,038 | 1,024 |t 14 |2-1,714 | 14 14 | Mar. 31, 53,287 10,059,912 1,303,753 | :78 | 9:81 | 3,750 | 755; 
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The Synchron Life-Saving 
Apparatus. | 


DEMONSTRATION 


BEFORE THE BOARD OF 
. TRADE. 

We have pleasure in announcing that by the 
kind permission of the Board of Trade a demon- 
stration of the Svnchron Life-Saving Apparatus 
will take place at the offices of the Board of Trade, 
Whitehall, on Thursday, November 30, in the 
presence of Sir Walter Howell, K.C.B. (Marine 
Department), Captain Young (Professional Member 
of Marine Department), Captain J. P. Park (Prin- 
cipal Officer, London District, Marine Survey Staff), 
Dr. Evans (Medical Officer) and others. It is hoped 
also that a number of gentlemen whose names are 
prominently associated with First-Aid and Ambu- 
lance Work, as well as several distinguished 
physicians, will be present. 

This remarkable apparatus for promoting artificial 
respiration in cases of electric shock, drowning or asphyxia- 
tion from previous gases has been received everywhere 
with unanimous approval. 

Following the demonstration made at the Conference of 
the Association of Mining Electrical Engineers at the 
Glasgow Exhibition, one of our representatives has been 
in Liverpool and Manchester and elsewhere in the North, 
and everyone who has seen the machine has given it un- 
stinted praise. : 

Mr. W. W. Lackie, Chief Engineer of the Glasgow Cor- 
ies Electricity Works, has ordered six ‘‘ Synchrons " 

or his power stations. 

Mr. David Starr, Chief Engineer of the Clyde Valley 
Electric Supply Company, has ordered one and intends 
to “‘ order several more in the near future." 

Lieutenant F. W. Mace, R.N.R., Marine Surveyor and 
Water Bailiff of the Mersey Docks and Harbour Board, 
writes to say that the Board is now considering the adop- 
tion of this machine for their docks and landing stages. 

Mr. T. Bayliss, Chief Superintendent of the Manchester 
Fire Brigade, when he saw a demonstration given by our 
representative at the Smoke Abatement Exhibition at 
Manchester, said: *' It would not be possible to over-rate 
the utility of this wonderful device, and if I had my way 
every Horse Ambulance in Manchester would be equipped 
with it." 

Mr. S. L. Pearce, Chief Engineer of the Manchester 
Corporation Electricity Works, has ordered three “ Syn- 
chrons" for the power stations, and will probably order 
ten more to equip each station and sub-station. 

Mr. W. C. P. Tapper, Chief Engineer and Manager of the 
Stepney Electricity Works, has ordered three machines for 
the power stations. 

Mr. F. A. Eyre, Secretary of Manchester Ship Canal 
Company, inspected the Synchron at the City Exhibition 
Hall, Manchester, and gave the apparatus his unqualified 
approval, and the Board is considering the advisability 
of adopting the apparatus for their entire system. 

All electrical engineers handling high tension electricity 
who have seen this apparatus, heartily endorse it, “its 
simplicity, compactness, and facility of transportation 
cannot be too highly emphasised," said a works manager 
to the ELECTRICAL ENGINEER representative. “ Personally, 
I am only too glad you brought it to my notice. I heartily 
endorse it and shall. recommend it whenever I get an 
opportunity to do so.’ 


E DEAL elsewhere in some detail with the railway 
electrification project which is to be taken in hand 
by the London and North Western Company in relation to 
the North London Railway and to the Watford and other 
sections of their own line. When this proposal was first 
announced in the ELECTRICAL ENGINEER a little more than 
eight months ago it met with an immediate denial. In 
President Lincoln's time a certain important post under the 
United States Government was promised to a friend of his 
as soon a8 it became vacant, '* which," said the President, 
* will be immediately." A week later the man came back 
in a very doleful mood. “ Why, Lincoln," he said, “ that 
man's post isn't vacant.” “Oh yes it is,” said Lincoln; 
“ but perhaps he doesn't know it yet." Perhaps something 
of the kind happened with regard to the North London 
Railway, but at any rate the whole scheme was officially 
announced on Saturday by the London and North Western 
Railway, and it will be put in hand as soon as Parliamentary 
sanction can be secured. It was quite time. The North 
London has long been languishing under the strain of 
competition. Ten years ago Lord Rathmore announced 
that during the half year receipts had fallen off by upwards 
of £5,000. Five years later an effort was made to stem the 
growing losses by reducing fares and cheapening the price 
of season tickets, but without permanent effect, and in ten 
years the decrease in passenger receipts aggregated £60,000. 
Three years ago, when electrification was urged as a remedy, 
the Chairman declared that to electrify the North London 
Railway would be “a reckless gamble.” 


Well, that “ reckless gamble " has now been undertaken 
by the London and North Western, which stands, in a way, 
in loco parentis to the North London, and North London 
Stock began to rise immediately the news became known. 
As a matter of fact, as we have already pointed out in these 
columns, electrification is the only salvation for the North 
London. In existing circumstances traffic is bound to 
decline more and more. The service is slow and unpunctual 
and liable to dislocation in the face of a hatful of fog. Slow 
goods trains drag heavily along the track in front of pas- 
senger trains to the continual aggravation of exasperated 
passengers, and as a natural consequence the fifteen minute 
service is often thirty minutes late. Indeed, so far as this 
heavy goods traffic is concerned, it is a little difficult to see 
how even electrification can do much good unless loops are 
constructed at convenient points along the company's 
property, which, at all necessary points, is ample for their 
purpose—for instance, between Kensal Rise and Finchley- 
road, and between Hampstead or Gospel Oak and Camden 
Town. This, no doubt, will form part of the scheme, though 
nothing has so far been announced on the subject. 


In many respects this new project is the most important, 
as it is undoubtedly the most necessary, electrification 
scheme in the London and Greater London area. Prac- 
tically something like forty miles of railway will be affected 
by it. The portion to be electrified extends from Broad- 
street through the Hampstead Junction Railway to 
Willesden and thence on to Watford on the one hand, and 
to Earl's Court on the other. The section from Willesden 
through Acton to Kew Bridge is also to come into the 
scheme, as well as that from Broad-street to Chalk Farm 
and thence to) Kilbürn/and' Queen's Park to Willesden. 
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Moreover, the London Electrie Railway Company is joining 
in the scheme by means of a new tube from the Paddington 


terminus of the Baker-street and Waterloo Railway, joining ` 


the North London at Queen's Park, so that Watford will be 
linked with Waterloo without change of carriage, and, by 
changing, with the whole tube system. Jt is a great 
scheme and a bold one; but we prophesy for it a success 
more than commensurate with its boldness. 


Shareholders in the North London will learn with a sense 
of relief that no extra capital is to be called up for this 
scheme, which its Chairman once said would “cost a 
million," and be “ a reckless gamble." It is the London and 
North Western which will foot the bill, and part of the 
necessary funds have already been provided by the Act of 
1907. As to rolling stock, Mr. Pike, the assistant General 
Manager of the London and North Western, states that for 
the tube service an entirely new type of train is to be built. 
With regard to the system to be adopted, no definite state- 
ment can be made, but so far as the North London is con- 
cerned, it may be taken for granted, in view of the goods 
traffic to be handled and the risks of the live rail, that it 
will be the single-phase alternating current overhead 
system. On the North London no new stations are contem- 
plated, but on the Watford line there will be several. New 
stations are being built at Harlesden and Stonebridge Park, 
between Willesden and Wembley, and at North Wembley 
and Kenton, between Wembley and Harrow. Another new 
Station, to be known as Headstone-lane, will be provided 
between Harrow and Pinner, and the Croxley Green branch 
from Watford will also carry a new station, to be known as 
Watford West. The generating station will probably be 
erected between Kensal Rise and Willesden Junction. 


Meanwhile the Central London Railway is contemplating 
further extensions. In the next Session of Parliament the 
directors will seek powers to construct a loop line in con- 
nection with the Ealing extension to run from Goldhawk- 
road, Shepherd's Bush, through Bedford Park and Turnham 
Green, under Kew Bridge and so round by Isleworth and 
Hounslow to Hanwell and Ealing. Simultaneously, the 
District Railway is practically doubling its services to the 
western suburbs. Twenty trains an hour are to be run in 
each direction between the City and Turnham Green, and 
twelve trains each way between the City and Ealing. while 
Hounslow will also have a five minute service. The electric 
signalling apparatus on this line now enables one hundred 
trains per hour—fifty in each direction—to be signalled 
with perfect safety. 

At the same time the Metropolitan Railway is not 
allowing any grass to grow on its tracks. The Company is 
seeking powers in connection with several far-reaching 
developments. It is proposed, for instance, to run a branch 
electric line from Rickmansworth to. Watford, which will 
thus be linked up not onlv with Euston, Broad-street, and 
Waterloo, hut also with the whole of the Metropolitan 
system and with the Great Central. The Watford project 
will necessitate the electrification of the main line from 
Harrow and Rickmansworth, but this had always been in 
contemplation. To meet the fresh demand for energy the 
Company's power station at Neasden will be equipped 
with additional plant. A further Metropolitan develop- 
ment is the laying of two additional tracks between 
Finchley-road (where the line emerges into the daylight) 
and Wembley Park. With four lines of rails between these 
points the non-stop traffic, which is already so successful 
a feature of the Metropolitan administration will be greatly 
facilitated. These proposals are in a sense the outcome 
of the reconstruction scheme at Baker-street, which will 
give the extension line a double set of rails through to the 
City and full connection with the Inner Circle. 


LTHOUGH the “Journal of Gas Lighting" can 
scarcely be regarded as a formidable rival to 
“ Punch,” it is occasionally very humorous. The columns 


headed “ Electricity Supply Memoranda,” rarely fail to 
arouse a smile, and much of the other matter is sometimes 
quite funny, especially in its portentous gravity. But the 
“ Memoranda " is always fruitful. We learn, for instance, 
that '' the electrical industry is operating in grim earnest 
to get all the publicity it can before the British Com- 
mercial Gas Association start svstematically to work. 


Short-time local exhibitions, with popular lectures by 


oleaginous-tongued gentlemen, have been, and are being, 
held in several places, and the local newspapers report 
that they are doing an immense amount of good for the 
electricity undertakings for whose special behoof they are 
being run." We are also told that “ as a booster of business 
among the public, the exhibition at Olympia was a con- 
fessed failure, through various reasons; and the local 
show on the small scale is npw trying to improve the 
fortunes of the electricity supply industry. There is an 
epidemic of these.” We do not know who “ confessed ”’ 
the failure of the Olympia Exhibition or to whom the 
confession was made. Certainly the replies published by 
manufacturers did not bear this construction. The 
Memorandist also announced that “ the Electricity Pub- 
licity Committee are also doing their best to get the circu- 
lators of popular news and tit-bits to take an interest in 
the commercial affairs of the electricity industry. The 
means that they have adopted is the free advertisement 
one. If they can get advertisement without payment, it 
is to the credit of their methods." The Memorandist even 
knows how it is done: '' through an agent in the neigh- 
bourhood of Fleet-street, the Publicity Committee send 
broadcast among the London and Provincial newspapers 
& sheet containing what are considered to be items of 
public interest in connection with the electricity industry ; 
and the editors are invited to make what use they like of 
them. A good many editors do not make any use of the 
items. They perceive in the news sheet the gentlemen 
who want something for nothing; and the sheet goes, in 
such cases, into the waste-paper basket." But if that is so 
it seems & pity to urge, as the writer does in his next 
sentence, that “ the British Commercial Gas Association 
will have to see that editors of the London and Provincial 
Press get bestowed upon them a share of the new educa- 
tional effort of the gas industry." This, however, is only 
on the off-chance that some editors may be “ favourably 
impressed " by this method of obtaining free publicity. 
We shall await with interest the efforts of the British 
Commercial Gas Association. 


IR JOHN BENN, following up in an interview the 
policy he outlined at last week's meeting of the 
London County Council, suggests a method bv which 
London consumers of electricity may save half a million a 
year. At present, London is consuming something over 
212,000,000 units per annuin for lighting and power 
purposes, exclusive of electric traction. Of this total 
the Borough Councils supply 75,000,000 units and private 
companies 137,000,000 units. The average total cost of 
the municipal units sold is :98d., but if the companies’ 
units be included the cost is 1:20d. per unit sold. For 
distribution and management, Municipal electricity costs 
only :35d., but when company electricity is included the 
cost under this head is ‘50d. per unit. What is the other 
side of the picture? The London County Council at its 
Greenwich generating station is producing energy for 
-25d. per unit, and if a similar source of supply were 
available for Borough Councils and private companies, and 
the private companies could bring the cost of distribution 
and management down from :50d. per unit to the Municipal 
‘35d. per unit, the total cost per unit would be reduced 
from 1-20d. per unit to -60d. per unit. Ergo, under this 
proposal £500,000 would be saved. It will be observed 
that Sir John Benn’s argument takes a good many dis- 
putable points for granted, especially in relation to 
distribution and management ; and leaves other important. 
points undiscussed—as if, in fact, private companies and 
municipalities were on;a^par so far as general conditions 
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are concerned. Apart from this, his method of achieving 
reform may be stated in his own words. “ I would revive,” 
he said, “ the proposals made by the London County Council 
six years ago. We then sought authority to supply electrical 
energy in bulk in London and certain surrounding dis- 
tricts; and we also wanted power to make arrangements 
with local authorities and others having power to supply 
electrical current. If steps on these lines were promptly 
taken, with regard at all events to the undertakings of 
the Borough Councils, it would prevent an enlargement 
of existing generating plants, which must be scrapped 
when the whole question comes to be dealt with. With 
the experience that the London County Council has gained 
at Creenwich—-and I believe the cost of production would 
be further cheapened bv the use of turbines—there would 
be no difficulty in erecting on the banks of the Thames 
a generating station capable of supplying the whole of the 
municipal undertakings with all the current they require. 
As for the private companies, in view of the fact that the 
London County Council has power to purchase in twenty 
years! time, it is quite clear that it will be necessary for 
them to make similar arrangements for a central supply, 
either among themselves or in conjunction with the London 
County Council." It all sounds delightfully simple, but like 
a good many schemes of the same sort, it is hedged round 
with a thousand difficulties, any two of which—perhaps 
any one of which—makes it impossible. How, for instance, 
are tke financial interests of the private companies to be 
adjusted in phase with the proposed new order of things ? 
Sir John Benn suggests an “influential committee," but 
no committee short. of a Commission of Dispossession 
could make any impression on the question. And there 
ure Just two other points of which Sir John Benn has lost 
sight altogether, and these are the cost of the plant 
necessary to supply, in addition to traction energy, the 
current for a constantly growing area, and the loss involved 
in scrapping the existing municipal plant. These two 
factors alone would wipe out the possible saving to be 
effected, even supposing it were possible to reconcile all 
the conflicting interests concerned ; which is extremely 
unlikely. 


PERSONAL. 


At the Connaught Room, Gt. Queens-street, Kingsway, 
the headquarters staff of the West Ham Corporation 
Electricity Department, foregathered to feast and 
testimonialize, ın recognition of their esteem and regard, 
Mr. W. MacKenzie, late mechanical superintendent of the 
generating station, Canning Town, on his leaving the West 
Ham Corporation's employ for that of the Charing Cross 
and Strand Electrical Supply Company for which undertak- 
ing he has taken up the duties of station superintendent 
at their principal generating station in Marshgate-lane, 
Stratford. The gathering was presided over by Mr. H. H. 
Couzens, engineer and manager of the West Ham Corpora- 
tion Electric Supply, supported by Mr. W. A. Gilbert, 
mains superintendent, Mr. F. Farndon, sales manager, 
Mr. W. F. Edgerton, assistant sales manager, Mr. J. Allan, 
Mr. MacKenzie's successor (who before coming to West Ham 
was mechanical superintendent at the Glasgow Corpora- 
tion’s Dundas-road generating station) Mr. Seddon, 
Mr. Bendix, and other heads of departments of Romford- 
road and Canning Town. At the close of the dinner, the 
chairman, Mr. H. H. Couzens, presented the goodwill and 
parting offerings of those present, which took the form of a 
silver cigarette case, match box and sovercign purse, all 
suitably inscribed, to Mr. MacKenzie, asking hirn to accept 
these small momentos as slight marks of their sincere 
esteem and regard, concluding a brief and pleasing speech 
by proposing Mr. MacKenzie's health and wishing him 
long life, happiness and success in the sphere of larger 
responsibility, into which he had recently entered. In a 
few chosen words touched with evident emotion, Mr. 
MacKenzie responded, and thanked his late colleagues for 
their kind gifts and still kinder wishes for his present and 
future welfare. In the course of his speech, Mr. MacKenzie 
thanked Mr. Couzens for the many kind bits of advice and 
guidance which he had received from that gentleman ae 
the tenure of his position at Canning Town, and conclude 
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by asking those present to extend to his successor, Mr. J. 
Allan, all the guidance and assistance that had been given 
to him whilst in West Ham. "This thoughtful reference to 
Mr. Allan produced a short speech from that gentleman, 
in which he heartily thanked them for their kind welcome 
and promises of support for the future. Music and harmony 
succeeded, in which Mr. J. Smith, Mr. H. B. Johnson, 
Mr. F. J. Delves and others excelled themselves. One of 
the members of the staff also recited with marked expres- 
sion and previous professional experience the touching 
* Appeal of Sergeant Rusfus to the Jury.” Mr. H. B. 
Johnson carried out most successfully all the arrangements 
for this agreeable function. 


Mr. Fred E. Hinton, who for the last three and a half 
years has held the post of Superintendent of the Electric & 
Ordnance Accessories Company, Ltd., at Cheston-road, 
Aston Manor, Birmingham, and who is leaving to take up 
a position at the London Office of the company's principals, 
Messrs. Vickers, Ltd., was the guest of the evening ata 
highly successful and enthusiastic Smoking Concert, which 
was largely attended by the heads of departments, general 
staff, foremen and outside engineers, of that company and 
held at the Imperial Hotel, Birmingham, on Monday 
evening, the 13th inst. Mr. J. D. Morrison, secretary and 
commercial manager, was in the chair and in presenting 
Mr. Hinton with a gold Albert which had been subscribed 
for by those present, and which he asked Mr. Hinton to 
accept as a small token of their esteem and respect, he 
referred to the very substantial progress which had been 
made by the company since Mr. Hinton took over the 
management and particularly to the happv relations which 
existed among the members of the staff, due entirely to 
Mr. Hinton's superintendence. Mr. Morrison stated that 
while they regretted losing Mr. Hinton. they were not to 
consider this a farewell meeting as they hoped to see him 
in Birmingham on future occasions. They wished him 
every success, The Chairman was ably supported by Mr. 
Jacobsen (head of fan department) and Mr. Willmott 
(assistant works manager) the sentiments expressed by 
these gentlemen being heartily endorsed by those present. 
Mr. Hinton, in replying, returned thanks for their kind 
expressions towards him and wished them all good health, 
prosperity and happiness. He predicted a successful future 
for the company. The Musical programme was contributed 
to by the following members of the staff: Messrs. Bowen, 
Watt, Garrett, Partridge, Sparrow, Rooke, MacNamara, 
Downie, and Taylor. 

Mr. W. Walter Hughes has now terminated his con- 
nection with the British Westinghouse Electric & Manu- 
facturing Company, Ltd., extending over twelve years, 
and will in conjunction with his associates, henceforth 
devote his entire time to private practice as an electrical, 
mechanical, and mining engineer, specialising in mining 
equipments, where his experience should prove of inestim- 
able value to his clients. While in the Westinghouse 
Company's employment, Mr. Hughes occupied positions 
of responsibility as assistant sales manager in the Man- 
chester district, and more recently as manager of the 
plant department. His reputation, however, was established 
in the capacity of manager for South Wales, a post he held for 
eight years, during which period, as a result of his initiative 
and energy, his company attained its present high position 
as mining contractors. It is no exaggeration to say that 
Mr. Hughes pioneered the application of electrical powcr 
on a large scale in the coal fields of South Wales, for which 
work the allied engineering industries owe him a debt of 
gratitude. Previously to his connection with the Westing- 
house Company he was engineer to Crompton & Company, 
Ltd., and later, manager for that firm in Cardiff. The 
advent to the rank of consultants of a gentleman combining 
such great commercial ability with wide practical knowledge 
of manufacturing processes should be welcomed by manu- 
facturers as their security for impartial consideration. 
His clients, also, are assured of the sound advice of an 
engineer thoroughly conversant with the most modern 
practice. Mr. Hughes’ headquarters, to which all communi- 
cations should be addressed, will be 5, Dowgate Hill, Cannon 
street, London, E.C., with branch offices at Cardiff and 
Swansea, where he has a large and influential connection. 
His many friends will wish-him every success in his new 
enterprise. 
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Famous Scientists of To-Day.- IV. 


Being Some Contributions towards a Technical 


“Who's Who.” 


Biographies by P. F. Mottelay. 
Photographs by J. Russell & Sons. 


(Continued from page 586). 
Beddoe, Dr. John, 


was born September 21, 1826. From 1857 to 189r. | 


he was physician at Clifton and has, in turn, occupied 
many important positions, notably as President of 
l the Anthropo- 
logia l Ins titute 

President of 
the Wiltshire 
Archæological and 
Natural History 
Society, President 
of the Bristol 
Kyrle Society, and 
Hon..Professor 
of Anthropology 
at the Bristol 
University. He 
was, also, Assist- 
ant Physician on 
the Civil Hospital Staff during the Crimean War. He 
became a F.R.S. in 1873 and is the author of im- 
portant works, including the Rhind and the Huxley 
Lectures, published between 1853 and 1906. 


Turner, Sir William, 


anatomist, born in Lancaster during 1832. From 
1854 to 1867, Demonstrator of Anatomy and from 
1867 to 1903, Professor of Anatomy in the University 
of Edinburgh ; 1873-1905, acted as Member of the 
1881, Member of the Medi- 
cal Acts Com- 
mission ; I886, Kt. 
Bach, F.R.S. and 
also F.R.C.S., 
London and Edin- 
burgh; 1900, 
President of the 
British Associ- 
ation. Since 1903, 
has been Vice- 
Chancellor, Prin- 
cipal and Emeritus 
Professor of the 
| Edinburgh Uni- 
Ooo - versity, and since 
1908, President of the Royal SoCiety of Edinburgh. 
He was, also, editor of the ** Journal of Anatomy and 
Physiology," is the author of several papers in the 
Reports of H.M.S. “Challenger,” as well as of 
numerous valuable memoirs, more particularly on 
human and comparative anatomy. 


Tilden, Sir Wiliiam Augustus, 


physicist, born August 15, 1842. Was Demonstrator 
at Pharmaceutical Society from 1864 to 1872. From 
1872 to r880, Science Master at Clifton College ; 


. 1891-1894, Presi- 


: 1894-1909, Pro- 


1880-1894, Pro- 
fessor of Chemistry 
at Mason College, 
Birmingham; 


dent of the Insti- 
tute of Chemistry ; 


fessor of Chemistry 
at Royal College 
of Science, Lon- 
don, having mean- 
while been made 
Dean of the Col- 
lege during 1905; : 

1899-1903, Treasurer of the Chemical Society, and 
its President 1903-1905 ; 1900, Bakerian Lecturer 
and 1908, received the Davy Medal of the Royal 
Society ; 1909, Emeritus Professor in the Imperial 
College of Science and Technology ; 1909, knighted. 


(To be continued.) 


ELECTRIC LIGHT AND RESPIRABLE AIR. 


Schlesinger has recently published some interesting 
researches on the effect of different sorts of modern lights 
on the respirability of the air. He maintains, against all 
established acceptation, that the proportion of carbonic 
acid in the air is not a fair test of its suitability for human 
respiration. He is inclined to the opinion that the relative 
humidity of the air in closed spaces, such as living rooms, 
as a more reliable criterion and enlarges on the fact that 
electric lamps not only produce no water vapour. while gas 
lamps generate quantities of it, but raised the temperature 
of the air to a trifling extent as compared with electric 
lights. All this is, however, a matter of common knowledge. 

The electric lamps make carbon dioxide just as little as 
they do steam. If 1t werecontended that gaslights make the 
air damp and hot and so facilitate the action of human re- 
spiratory products on the lungs when rebreathed, the 
position is easily understood. It must not be forgotten that: 
the human lungs pour out water vapour as well as carbonic 
acid, tosay nothing of othersubstances, contaminating the air. 
The water vapour and the carbon dioxide from a gas flame 
are comparatively pure, if the gas flame is burning as it 
can and ought to be made to do. Nevertheless the absence 
of products of combustion and of sensible heating of the 
air is an enormous advantage on the side of the electric 


light. 


— 


Wireless stations have been erected at Rheims and 
Konigsberg. The French colonies are showing much wireless 
activity. Stations are in course of erection at Konakry and 
Taboo in W. Africa, at Lake Tchad (6 stations), and in the 
Congo (2 stations), also at Kien An and Hanoi in Indo- 
China. In Madagascar a large station is being erected at 
Diego Suariz, and the French singing arc svstem is to 
replace that formerly used at Mayotte and Majungo. 
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The Institution of Electrical Engineers. 


BIRMINGHAM LOCAL SECTION. 


Discussion of Mr. W.|Taylor's Paper on High- 
Voltage Power Transformers. 


The first ordinary general meeting of the Birmingham 
Local Section of the Institution of Electrical Engineers 
was held at the University, Edmund-street, on November 
15, when there was an exceptionally large attendance, 
to hear a paper bv Mr. William Taylor on ** Modern 
High-Voltage Power Transformers in Practice," an abstract 
of which was printed in the ELECTRICAL ENGINEER of 
November 10. Dr. Gisbert Kapp, Professor of Electrical 
Engineering at the Birmingham University, presided in 
the absence of the local chairman, Mr. M. Railing. The 
paper was read by Mr. A. M. Taylor. 

In the course of the discussion which followed, Dr. 
W. E. S. Sumpner remarked with reference to the three- 
phase transformers that it appeared to him that if two of 
the secondaries were broken the transformers would still 
work, because while one broke down theothertwo supplied 
the circuits. 

Dr. D. K. Morris considered it a blemish on the paper that 
in a comparison between the relative advantages and 
disadvantages of the shell and core types of transformer 
the; had not been grouped together, which rather told 
in favour of the shell type and made it difficult to form a 
safe judgment. 

Dr. C. C. Garrard considered that while the paper 
contained much valuable information, much of that value 
was lost by its involved presentation, and the interlarding 
with a large number of platitudes. There were many useful 
hints to the operating engineer relating to the installation 
of transformers, drying out, etc., and the table showing 
the time taken to dry out transformers was especially 
gocd. But he was obliged to disagree with the author in 
regard to several constructional details. For example, 
it was a most unsatisfactory method of construction 
to merely hold the core together with linen tape, because 
the tape was bound to give wav, which would lead to the 
laminations bulging out and cutting through the insulation 
of the coils. To make a satisfactory mechanical job, steel 
bolts should be put right through the laminations, with 
gunmetal clamping plates on either side. If the ends of 
the bol:s were rivetted over, and the plates insulated 
from the core, no appreciable increased iron loss resulted. 
It was also impracticable to specify the thickness of varnish 
and “ sticker " as indicated in the insulation specification 
given in the appendix. His chief objection, however, 
was that no mention was made of vacuum treatment, 
whereas Dr. Garrard considered that the coils of all high- 
voltage transformers should be dried and impregnated 
by a vacuum process. The old controversy of shell type 
versus core type construction was largely a war of words, 
because equally good results could be obtained with either 
form. It was a question of design. But, personally, he 
preferred the core type, owing to its greater simplicity, 
and the ease with which repairs could be carried out. 
The author spoke of the yokes being of the same cross- 
section as the core. While there was the same flux in both, 
it was often more economical to reduce the cross-section 
of the core, and increase that of the yoke to secure a lesser 
mean return. Also it often paid to make the shape of 
the coils of core-type transformers elliptical, rather than 
round, as this secured a general saving in weight and so 
reduced material cost. He regretted the author had not 
been able to deal with the question of the breakdown of 
transformers between the turns nearest the terminal when 
switching on. Personally, he considered this was best 
avoided by re-enforcing the installation between the termi- 
nal layers and turns. 

Mr. F. Forrest considered that in future, oil cooling 
arrangements would come more into vogue. One of the 
chief difficulties with oil transformers was that the oil 
after being in the transformer some time deposited an oil 
sludge, very much like soft soap, which caused heating, 


and compelled the transformers to be taken out of the 
tanks and washed. If they could circulate the oil fairly 
rapidly, they would keep the ducts clear from any deposits. 
Many types required them to have a water worm at the top 
of the transformer, which was a risky apparatus. He 
thought the reason for favouring the shell type was because 
the core type had only one duet, and if that got choked up 
at the bottom, as it was apt to do 1n about twelve months, 
things got into rather a bad way. In the shell type they 
had a number of vertical oil ducts, and as the thing was 
cooled by separate currents, there was less risk of 
local heating. With regard to oil sludge, certain manu- 
facturers had now produced an oil which would not make 
that unfortunate deposit. | 

Mr. R. Orsetisch said it was very easy to adopt a factor 
of safety which would ensure satisfactory running with 
high tension transformers. The clamping of coils was very 
important, and that importance had only been realised 
during the last few years. The obtaining of perfect in- 
sulation was a vital matter, and was generally secured by 
insulating the first coil entirely, the amount of insulation 
varving from three to four times the ordinary amount. 
The author told them that the greatest cause of failure 
in high voltage transformers arose from punctures between 
turns and not between the high and low voltage windings, 
but he did not give any information as to how that was to 
be obviated. He believed that the origin of the “T” 
transforher was due to some quarrel between two of the 
largest manufacturing firms of America. With regard to 
the specification given at the end, he thought as a rule 
a specification should not mention all the details of manu- 
facture, but should leave that to the producer, because 
he might be clever enough to produce, say, a lead or a 
wooden plate. (Laughter.) 

Mr. A. M. Taylor, briefly replving, said he thought it 
better that the criticisms should be passed on to the 
author for his own replies. He considered the paper a 
splendid one, as embodying the experience of the author with 
high tension and overhead lines, of which British elec- 
tricians knew very little. He did not see how thev were 
to get any value out of Table 3, because it was not stated 
whether that related to single-phase or three-phase trans- 
formers and that obviously made a tremendous difference 
to the result. He believed Mr. Forrest was associated 
in Birmingham with some of the biggest transformers in 
the kingdom, and at Dale End they got very satisfactorv 
results from the point of view of floor space. With regard 
to the statement in the paper that three-phase transformers 
were more liable to damage than single-phase, he believed 
the records of Birmingham were very satisfactory 1n regard 
to that matter, and the author's criticism on that point 
was not altogether warranted. So far as he knew they had 
no trouble during the three years they had been in operation 
in Birmingham. No doubt the method the author recom- 
mended was very applicable in the United States, where 
thev had such tremendous pressures, fromthe British point 
of view. He thought they might rest very quietly in their 
beds, in spite of what Mr. Taylor had said about three-phase 


‘transformers. 


A hearty vote of thanks was accorded the author of the 
paper, and to Mr. Taylor for reading it. On the proposition 
of Mr. Groves, seconded by Mr. Orsetisch. 

In putting this, Dr. Kapp remarked that the paper was 
a very good one, containing some special information, 
and describing the work of one of the largest companies 
making transformers. 


YORKSHIRE LOCAL SECTION. 


Inaugural Address by Mr. T. Harding Churton, 
M.I.E.E.—Capital, Labour, and Efficiency in 
Production. 

At the first meeting at Leeds of the Winter Session of 
1911-12 of the Yorkshire Local Section of the Institution 
of Electrical Engineers, / Mr. T. Harding Churton, the 
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chairman, in the course of his inaugural address, said the 
Session upon which they were entering promised to be one 
of exceptional interest. Referring to the proposed amendment 
of the Articles of Association, he said that it was proposed 
to widen the borders of the Institution so as to embrace 
persons who, though not by profession electrical engineers, 
were interested in the applications of electricity, and he 
hoped that the increased advantages now afforded would 
result in a largely increased membership. 

"This Institution," he went on to say, “has been 
not infrequently regarded, I believe, as a purely scientific 
and academic body, having little or no thought for matters 
connected with the trade or commerce of the industry. 
But though our work be chiefly concerned with scientific 
and technical subjects, we should not forget that for the 
realisation of the benefits of those discussions, we depend 
upon trade. While we may keep our eyes on the stars 
we must remember that our feet are upon the ground. 
Electrical engineers carry on their business or profession 
for the purpose of making a living, and this Institution 
will flourish or not, according to whether its members 
succeed in that essential (or primary) purpose or not. 
If, therefore, the advancement of the application of 
electrical science (to borrow the words of the Memorandum 
of Association) is hindered by economic or legislative 
causes that may be capable of being reduced or removed, 
it seems right that the Institution should do all that 
it fittingly can do to that end. The I.E.E is, in fact, inter- 
ested in the welfare of all sections of the electrical industry, 
and with the growth of its membership and influence is 
bound up, I believe, the future prosperity of the electrical 
industry in this country.” 

Mr. Churton then referred to the unrest 11 the labour 
world in especial relation to its effect upon the electrical 
industry, and went on to say : 

The relative value in exchange of anything, be it capital 
or labour, depends upon the law of supply and demand. 
We are familiar with the fact that when there is a shortage 
in the supply of any commodity the price of it goes up, 
and, on the other hand, that when there is a plentiful 
supply of an article the price goes down. For precisely the 
same reasons the value of labour of any particular kind 
depends upon the supply of, and the demand for, that 
pacticular kind of labour. Similaily with capital. The 
moe that it is in request, the higler is the price that its 
use will command. The more capital there is in a country, 
the less must be the value of the use of it for a given amount 
of prcduction of that country, and vice versa. In any 
particular part of the world the supply of a commodity 
depends partly upon the total supply of the world and 
partly upon the facilities that exist for transferring it from 
other parts to that particular part of the world. Likewise, 
the supply of labour in this country depends upon the 
facilities that exist for transferring it (or the products of 
it) from other countries to this country. Any inequalities 
there may be in the value of either capital or labour in 
various parts of the world in consequence of local conditions 
of supply and demand, tend to produce a flow from those 
parts where the value is less to others where its value is 
greater, and thus to establish a condition of equilibrium. 

If the market value of the product is not at least equal 
to that of the capital and labour, respectively, employed in 
its production, the production will decrease until its value 
reaches that point or will cease entirely. If the product 
is & necessary, the decreased supply will probably soon 
cause the value to risé to the point at which it is equal 
to the market value of the capital and labour employed. 
But the point is this—if either the capital or the labour 
employed in the production of any commodity or in any 
particular place can find more profitable employment in 
the production of any other commodity or in any other 
place, there is a natural tendency for either to flow to such 
other employments or places. 

Labour combinations usually consist of persons engaged 
in the same class of work and within the same geographical 
area. But whatever the extent of the combination, the 
object is to maintain, with relation to the rest of the world, 
a higher level of market value than that which they would 
possess if left to the free operation of the law of supply 
and demand. The obstacles by which the flow that would 
naturally tend to equalise the value within and without 
the combination is resisted (and that are added by the 


combination to those that already exist) are, firstly, the 
exercise of persuasion (accompanied some:imes by force) 
to prevent the competition of their neighbours, and, 
secondly, with regard to other countries, the imposition 
of Tariff duties upon the importation of such commodities 
as they themselves produce. 

As supply depends (in part) upon facilities for import, 
and as market value depends upon supply (and demand), 
therefore market value depends (in part) upon facilities 
for import (and demand). Now, if outside competition 
keeps down the market value of the commodity to such a 
level that when labour has been paid at its increased 1ate, 
there is less than the market value of the capital left, there 
will at once be a tendency for the capital to be diverted 
to more profitable uses. Thus, the employment in that 
industry in this country will decrease, and the foreign 
importation will increase. 

À striking example, illustrative of this, came to light in 
August last, when a chainmaker was prosecuted under the 
Trade Boards Act for paying boys in his employ 12s. 6d. and 
13s. per hundredweight for making a particular class of chain, 
whereas the minimum legal rate was 17s. From the evidence 
it appeared that the market value of the chain was only 17s. 
a hundredweight, which therefore left nothing—after paying 
the legal rate of wages—for material or other expenses or 
profit. The result of such legislation must clearly be to 
drive the trade and employment away altogether. 

A rise in wages of one kind of labour is generally followed 
by a rise in other kinds of labour. Taking advantage of 
the “ viscosity " of capital and the persuasive eloquence 
of the “ picket " to stave off, at all events for a time, the 
effects of competition, one section after another succeeds 
in obtaining increased wages, which process tends to 
restore the original relative-values in exchange. The wage- 
earner, having in consequence to pay more for his com- 
modities, may be really no better off in the last stage than 
in the first. It is said that though in recent years, rates of 
wages have been generally increased, the cost of living 
has increased in a still greater degree—which indicates 
that the demand for foodstuffs and other necessaries has 
increased more than the supply. Neglecting fluctuations 
due to climatic causes, it would appear that this result is 
brought about by there being a smaller proportion of 
labour or capital—or of both—employed in the cultivaticn 
of food than hitherto. l 

Now with regard to combinations of capitalists, the 
principles that apply to labour apply also to capital. 
Such combinations exist for the purpose of maintaining, 
with relation to the rest of the woild, a higher level of 
market value for their capital than that which it would 
possess if left to the free operation of the law of supply and 
demand. The extent to which their object can be achieved 
depends, like labour, upon the facility with which similar 
forms of capital, or the products thereof, can be imported. 
For that reason, in a country in such circumstances as 
this, having ample shipping communications with every 
part of the world, and no restrictions upon imports, the 
conditions for effective combination among capitalists are 
not favourable. 

What is it that regulates the proportion of the produce 
of the capital and labour employed which goes to the owners 
ot the capital and to the labourers respectively ? It is 
the law of supply and demand. “Supply " is dependent 
upon the facility with which the commodity may be im- 
ported—and upon the degree of this facility depends the 
extent to which the value of either capital or labour may 
be locally forced up by combination of capitalists or of labour 
respectively. 

Now we have seen that the production of commodities 
requires both capital and labour, and it is therefore safe to 
say that if the supply of either capital or labour falls below 
the amount which the other can profitably utilise, the supply 
of the product must be diminished. And, conversely, if 
both the factors of production are proportionately in- 
creased, the product will also be increased. And it also 
appears that, with a greater amount of produce to divide, 
the greater will be the amount 1eceived by the parties 
to the distribution. Therefore, I say, encourage capital 
—it is necessary for employment. Encourage labour—it 
is necessary to render capital productive. Encourage the 
greatest possible efficiency in production—the “living 
wage " is measured by-it. 
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SCOTTISH LOCAL SECTION. 


Inaugural Address by the Chairman, Mr. F. A. 
Newington, of Edinburgh. 

At the opening meeting of the current session of the 
Scottish Local Section of the Institution at Glasgow, 
Mr. F. A. Newington, Chief Engineer, Corporation Elec- 
tricity Department, Edinburgh, presided over a good 
attendance, and delivered his inaugural address. 

Having referred to the recent widening of the boundaries 
of the Section, Mr. Newington expressed regret that he 
was not able to speak from personal use about the more 
recent developments in generating machinery. It seemed 
evident that all developments on a large scale would, in 
the immediate future, be carried out by means of high 
voltage alternating-current plant. Two exhaust steam 
turbines, each driving a continuous-current dynamo of 
1,200 kw. had been installed at Edinburgh. These sets had 
increased the output by 77 95 for the same steam consump- 
tion; they showed a saving of 22 % in the coal bill and 
54% for water, oil stores, etc. The improvements in the 
metal filament lamp were noted aud the speaker stated 
that this lamp was able to compete with the 1ncandescent 
gas mantle with electricity at 23d. and gas at 3s. per 
1,000 cubic ft. He thought that if lamp makers would 
concentrate on the improvement of lamps from 30 c.p. 
upwards they would be performing a more useful service 
than trying to produce lamps of low candle-powers. 

With regard to the question of rates of charge, inasmuch 
as the mass of consumers under most undertakjngs were 
lighting consumers, supply authorities should rather 
lower lighting rates than give specially low rates to power 
users. To give the long hour user a preference, in Edinburgh 
they were giving special reduced rates where motors were 
used over 34 hours a day. From 1jd. per unit the rates 
decline to ‘8d. to an 8-hour user. In large manufacturing 
towns the conditions were different and power could be 
profitably supplied at low rates. He did not think 
that a specially low rate of charge for electricity 
made much difference in the case of small works, this being 
far outweighed by other statutory charges. The maximum 
demand system was weak in that it did not indicate at 
what hour of the day the maximum demand was taken. 
Mr. Lackie had devised a very simple system of charging 
for heating and cooking supplies in domestic premises. 
From previous records he was able to tell the average 
consump'ion for lighting, and energy consumed beyond 
this was charged at ld. This obviated the installation 
of a separate meter or a separate heating circuit. The slow 
progress made by electric cooking was partly to be ascribed 
to the cost of electric apparatus, and Mr. Newington urged 
that the hiring powers enjoyed by gas concerns should 
be extended to electricity supply undertakings. 

Having touched upon the wastage going on in connection 
with the coal wealth of the country, Mr. Newington passed 
on to speak of tlie low profits earned by British manufac- 
turers of electrical machinery and apparatus. Electrical 
plant could now be bought for one-fourth of what it cost 
fifteen years ago. Increase in our export trade seemed the 
only remedy. Punctual delivery was a most important 
consideration to an electiic supply undertaking, and firms 
who could guarantee this would, he thought, have a pre- 
ference, even at a Ligher price, over more dilatory firms. 

Referring to labour troubles, the speaker said that 
the present fiscal system handicapped British manu- 
facturers. If capital could not be profitably invested 
in the home market it would inevitably go where it would 
have a better welcome. With regard to the recent unrest 
and the need for generating stations to be guarded by the 
military, the speaker recalled that “ The Conspiracy and 
Protection of Property Act" of 1875 made it a penal 
offence forany person employed in gas or water undertakings 
to break a contract of service, should such breach of contract 
interfere with the supply of gas or water. It was the duty 
of the Institution to get this Act amended to meet the 
requi: ements of the present time and to cover electricity. 
Mr. Newington thought that much of the labour unrest 
arose from defects in the present system of elementary 
education tending to make the working classes discontented 
with plain, honest work. 

t» On the motion of Mr. Sam Mavor, a hearty vote of 
thanks was awarded to Mr. Newington. 


The Chairman then announced that a special meeting 
of the section would be held on November 24 to consider 
the new Constitution. The President and some members 
of Council of the parent body would be present to hear 
objections and give explanations of details of the Consti- 
tution proposed. 


DUBLIN LOCAL SECTION. 


The New proposed Artieles—Important 
Recommendations unanimously approved. 


A general meeting of the members of the Dublin Local 
Section of the Institution of Electrical Engineers, was held at 
the Royal College of Science, on November 14 to consider the 
new Articles of Association of the Institution of Electrical 
Engineers. In deference to the request of the President 
of the Institution that no resolution should be put to the 
meeting, none was put. 

The members of the committee raised point by point 
the opinions which they had proposed as resolutions at the 
committee meeting held on the 13th, and each point so 
raised was discussed. After the ideas of the committee 
as to the revision were exhausted suggestions were asked 
for, and one such (No. 10) received sufficient support to be 
included with the others as opinions widely hel . At the 
close of the meeting, the members present were invited to 
sign such opinions as they agreed with—each opinion being 
on a separate sheet. So well had the committee foreseen 
the probable opinion of its members on vital points, that 
opinion was signed by practically every Corporate member 
present. One half the total number of Corporate members 
in the section were present and signed, and signatures 
obtained next day brought the total percentage of those 
signing to sixty per cent. of all Corporate members in the 
Section. : 

These signed opinions have been sent to the Council, 
and members not present are to be asked to sign duplicate 
copies of the opinions—to be sent to the Council. It may 
therefore be definitely stated that one local section has 
already given a very decisive opinion against the new Articles 
of Association. 

The expressions of opinion signed were as follows: 


(1) * That the proposed change in the Articles of Association 
which lower the professional standard for admission 
to existing grades, the proposed change which creates 
a new class (Licentiate) with low professional qualifica- 
tions, and proposed changes which tend to increase 
the number of non-professional members beyond the 
provision for this purpose under the heading of Associ- 
ates—are against the spirit of Section 3 of the 
Memorandum of Association, are not in the interests 
of the Institution as a professional Institution and 
tend to lower the status of the professional members, 
and that the new Articles should be referred back to 
the Council for amendment in these particulars." 


(2) “ That subscriptions be not raised to members of any 
class, and that entrance fees and subscriptions of new 
members of any class joining after Julv 1, 1912, or 
transferring after February 1, 1913, be according to 
the new schedule as far as London members are con- 
cerned and at the old rate for members living more than 
20 miles from the Institution Buildings.” 


(3) * That the last paragraph of Article 13 should read— 
‘The Council shall require candidates for Associate 
membership to pass an examination unless in possession 
of diplomas or degrees of teaching bodies approved by 
the Council,’ " 


(4) * That Article 15 be deleted.” 


(5) “ That a time limit for remaining a student should 
be enforced." 


(6) “ That if it shall be found through loss, or feared loss 
of revenue from any cause, that the retention of the 
building on the Embankment necessitates the lowering 
of the professional status of the Institution in order 
to provide increased revenue, then that the building 
should be sold and the professional standing of the 
Institution not be sacrificed to it." 


(7) * That in the proposed new Articles 66 and 69, the 
clause ‘subject to the sanction of two extraordinary 
general meetings’ be inserted; 
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(7) * That the final decision of the Institution should be 
taken by postal vote of Corporate members in the 
British. Isles on. the leading points in the proposed 
new Articles to which exception has been taken after 
sufficient interval for discussion by the local sections.” 


(9) “ That Artic ‘le 80 be amended to read — 
notice’ instead ' 7 days notice.’ ”’ 


(10) * That the ordinary members of the Council should 
.be: Twelve members, four Associate members, two 
Associates." 


The Constitution of the I.E.E. 


DISCUSSION AT THE ADJOURNED INFORMAL 
MEETING. 


The adjourned informal meeting of Members of the 
Institution of Electrical Engineers was held at the In- 
stitution Building on the evening of Thursday, November 
16, the President, Mr. Ferranti, in the chair. 

In inviting expressions of opinion, the CHAIRMAN said 
that suggestions had come in from all directions and they 
included the following : j 


* Article 9. That only Members and Associate Members be 
allowed to use official abbreviations. 

“ Article 12. . That the Council be empowered to admit in 
special cases members under the age of 30. 

“That Members be designated Fellows—F.I.E.E. 

““ That only two electrical (science) Members (Art. 12, c.) be 
elected each year. 

* That the 100 non-technical Members (Art. 12, d.) be omitted. 

“ That service in Law or Science be omitted from this class. 

* Article 13. That all existing Associate Members be trans- 
ferred and designated Members (M.I.E.E.). 

* Article 13. That it should be compulsory (instead of per- 
missive) for the Council to require Associate Members to pass 
an examination. 

“ That all existing Associate Members be made to sit for an 
examination. 

* Article 14. That Associates be termed ‘ Affiliated Members.’ 

“ That the definition of Associate include the words ' although 
not eligible as a Member or Associate Member.' 

* Article 16. That Licentiates be omitted. 

“That Licentiates be termed ‘Subscribers,’ ‘ Graduates,’ 
* Probationers,’ or ‘ Students.’ 

“That Students be allowed to remain Students as long as 
they wish; and that the subscription of Students be increased 
to two guineas at the age of 26 and three guineas at the age of 
28. 

“ Article 19. Elections to be abolished or made more effective. 

“ Article 20. Election of Licentiates. That the signatures of 
one M.I.E.E. and two other Corporate Members be sufficient. 
(The same to apply to transfer from Student to Licentiates, 
Article 23.) 

“ Article 20. Election of New Members. That candidates 
residing abroad be given no special facilities in regard to signa- 
tures on their election forms. 

" Article 27. Subscriptions. That the proposal be subjected 
to the decision of the whole of the members by means of a 
referendum. 

“That country members residing more than 30 miles from 
London or a local centre pay a lower subscription. 

“ The subscription of Licentiates should, after the age of 30, 
be the same as that of Associate Members. 

* "That subscriptions be as follows :— 


* 14 clear days 


Inside 50 Outside 50 
miles radius miles radius 
from London. from London. 

Members : .. 4guineas. 3 guineas. 
Associate Members To? CA 23  ,, 
Associates ed "TUE. Ge oh y 
* That the subscription be as follows :— 
Within 30 Outside 30 
miles radius miles radius 
from London. from London. 
Members .. 4 guineas. 3 guineas. 
Associate Members .. 3 s 2) ,, 
Associates s4 uw 8 ko 24 5 
Probationers S lł » 


That subscriptions of existing members be not increased. 
“That subscriptions of new members elected after July 1, 
1912, or transferred after July 1, 1913, be according to the 
new schedule in the case of London members, and that members 
living more than 20 miles from the Institution building continue 

to pay at present rates. 
“That members elected between October and December be 
excused from paying the subscription for the current year. 


* Article 42. Professional Conduct. That the following be 
added: ‘He should not in any report likely to be published 
or advertised or generally circulated describe himself in con- 
nection with the Institution as an officer or Member of Council 
of the Institution or otherwise than a member thereof.’ 

“Omit the words ‘or Shareholder in’ and ‘or have any 
financial interest in such business in Article 42 (e). 

" Omit the word * improperly ' in 42 (e). 

"The words ‘improperly solicit" to be explained in 42 (e). 

“ Article 49. Ordinary Members of Council. To consist of 12 
Members, 4 Associate Members and 2 Affiliated Members 
(Associates). To consist of 18 Members, 3 Associate Members 
and 3 Associates. To consist of 10 Members, 6 Associate Members 
and 2 Associates. 

‘* That the non-corporate Members be not represented on the 
Council, but if so represented, the numbers to be four Associate 
Members and two Associates. 

** Article51. Nomination of Members of Council. To be made 
by 10 M.I. E. E. instead of 25 Corporate Members. To be made 
by 12 Corporate Members instead of 25. 

‘ Articles 51 and 52. Election of Council. That the election 
of Council remain as at present, except that the hst of the 
Council's own proposals be sent out to each Corporate Member 
six weeks before the annual general meeting inviting further 
nominations within three weeks. 

“ Article 55. Powers of the Council. That the management of 
the property and funds of the Institution be left as in existing 
Article 68. 

* Articles 66-69. That the powers of the Council be subject to 
the sanction of extraordinary general meetings. 

* Article 69. Incorporation of other societies. To be per- 
missible only by special resolution of the Corporate Members, 
of which 21 days' notice is to be given. 

* Article 79. Alteration of Articles. That the following be 
added: * but no resolution for this purpose be deemed to have 
been passed unless approved by two-thirds of the Corporate 
Members of the Institution. 

" Article 83. Local Sections. That the Local Sections be 
abolished in view of the small attendance at their meetings and 
their tendency to develop into a sort of drivel of trade union 
aspect. 

S Article 86. Publication of Papers. That the following 
addition be made: ‘If any paper has not been published in 
full by the Institution within 12 months of its acceptance, the 
author shall be at liberty to publish it elsewhere.’ 

* Benevolent Fund. That sufficient power be taken for the 
complete handling of the Benevolent Fund by the Institution. 

* Library. That the Library be opened in the evenings. 

“That a lending library be established. 

** Postal Vote. That a postal ballot of Members and Associate 
Members be taken in regard to the admission of the 100 non- 
technical persons to full membership; the raising of subscrip- 
tions of existing members ; and the formation of a Licentiate 
class." 


In conclusion, the CHAIRMAN announced that he was 
going to Manchester, Birmingham and Glasgow to hear the 
suggestions of the Local Sections. “ We all want," he said, 
* to make the Institution the best success we can and cause 
it to be of the greatest use to its members. If we all try to 
look at it from that point of view, and sink our own per- 
sonal views in favour of anything better proposed by some- 
body else, I am sure this meeting will bear good fruit." 

Mr. A. P. TROTTER, referring to the importance of the 
increase of subscriptions in the case of country members 
unable to attend Local Sections, said that all these members 
had was the privilege of writing some letters after their 
names, of getting the “ Journal, and the dignity of 
belonging to an Institution which could live in the building 
in which that meeting was assembled. That, however, did 
not amount to much, because most of them had never seen 
it. He urged that the subscriptions of such members should 
be left as they were. Country members had grumbled 
because of their marble halls, but the Treasurer had told 
them that the expenses which had to be met by increased 
subscriptions were not due to the building, and Mr. Mordey 
had told them that though they were going to have a 
magnificent building, it would not increase the subscrip- 
tion. But the speaker thought that it was owing to this 
building that they had crippled themselves, and while in 
order to do anything further they must increase subscrip- 
tions, he pleaded that the increase should be confined to 
London members only. With regard to the question of 
Licentiates, he said the great thing that appealed to him 
was that a licentiate seemed to be somebody who was 
licensed to do something and there was nothing to stop 
an intelligent and respectable plumber from putting up 
over his door “ Licentiate Member of the Institution of 
Electrical Engineers." -He thought strongly that if such 
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a class were created they should not be allowed to put 
anything after their names. or at any rate should give them 
such a titlethat they would not want to use it. He thought 
the title of “ Subscriber " would be an excellent one. That 
would be about all he would do and all they would want 
lim to do. He /Mr. Trotter) could quite understand that 
the President wished to spread the benefits of the Institu- 
tion over many classes, but thev did not want this new 
class of Licentiates. The Civils did not take in the greaser 
and the labourer. Thev drew the line somewhere, and he 
thought it was to their good. He hoped the I.E. E. would 
not dilute its intellectual standard. 

Mr. F. BartrEv said that in the 28 years that he had been 
a member he had seen many revisions of their Articles, 
but none which altered them so materially, and altered 
them for the worse. The alterations, in his view, did not 
attempt to grapple at all with the real problems before 
them. He disliked the whole scheme so much that he 
asked the Council to reconsider and to withdraw it. All 
the bad points of the old Articles had been repeated and 
had been made worse by the inclusion of others; indeed, 
the revision was really too ridiculous for honest criticism. 
He objected to the suggestion that the Council did not 
require the authority of the members to borrow, and asked 
by what authority it was supposed that they would agree 
to such a monstrous iniquitv. He objected also to giving 
the Council power to fuse agher societies into the Institution 
without consulting the members. With regard to the pro- 
posal for examinations, he said they had heard no stipula- 
tion at all as to their nature. He urged that the revised 
Articles be withdrawn asbolutely and definitely, that a 
new Committee be appointed with a wider scope with 
their eves open to the fact that the Institution embraced 
men to whom twelve different careers were open. He 
urged that the Institution should be divided under different 
heads or sections, that each section should elect its own 
Committee, Chairman and Secretary, and that the Chair- 
man should form the Council. He enumerated the twelve 
sections as follows: the design and manufacture of elec- 
trical plant ; the manufacture of cab'es ; the testing of 
cables; the laving of cables; telegraphy; telephony ; 
metallurgy and the electric furnace; X-ray and. kindred 


work; electric lighting and heating ; power generation 
and transmission ; scientific questions, measurements and 
standards. In conclusion he urged that vounger members 


should be encouraged to speak at their gatherings. 

Mr. W. E. WARRILOw suggested that. the new classifica- 
tion of members should be carried out under two heads, 
` the professional or technical, and the commercial Members, 
Associate Members and Students coming under the former, 
and Associates under the latter. 

Mr. A. Kirk urged that the basis on which they should 
discuss the Articles should be ** Is this to be an Institution 
of Electrical Engineers, or not ?”’ At present it was not, 
and under the new proposals it would be worse. 

Mr. E. MacGREGOR Duncan advocated the strengthening 
of the clause with regard to professional conduct by a 
provision for their registration by the Institution. 

Mr. J. F. C. SNErL said with regard to the proposed new 
class that students did not like to be stilf called students 
when thev had reached a certain age and vet there might 
be good reasons why they could not pass the examination 
for Associate Membership. Were they to be turned out of 
the Institution ? or shoul they not rather create an inter- 
mediate class ? 

Mr. H. PRIDEAUX N to the proposed Licentiates, 
and urged that there was no need for the Institution to 
take up the task of examining people. He also objected to 
giving the Council power to raise loans and he opposed the 
increase of subscriptions. 

Mr. J. G. Lorraty, who put forward the suggestion read 
bv the President that no person in any advertisement or 
prospectus should be permitted to describe himself as an 
officer or member of Council of the Institution, spoke in 
support of that recommendation with a view to stopping 
abuses which existed some years ago and might easily 
recur. E 
| Mr. A. H. Dykes supported the proposals of the Com- 
mittee, but urged that the anpa ad new class should be 
called Graduates instead of Licentiates. 

Mr. W. L. Macpey also supported the Committee —'' the 
twelve criminals who have already served eighteen months’ 


hard labour on the preparation of these new Articles.” 
With one exception the Institution had, he thought, fullv 
carried out the objects stated in the Memorandum of 
Association. That exception was that they had failed “ 
promote the general advancement of electrical and tele- 
graphic science and its applications," and he believed that 
the new Articles represented a sincere endeavour to put 
them in a position to do so. Because they had not done so, 
other bodies had been formed for that particular purpose, 
such as the Tramwavs and Light Railways Association. 
the Committee for the Protection of Electrical Interests, 
and the Institution of Mining Electrical Engineers. 

Mr. J. G. Worrr said the Council wanted to convince 
them of the necessity for increasing subscriptions but had 
not shown how they intended to spend these additional 
funds. He urged that the Council were making it more 
easy to become an Associate Member than it had been in 
the past. 

Mr. A. J. CRIDGE suggested the term “ Bachelor " in 
place of 5 Licentiate.” With regard to elections to the 
Council he thought that a proposer, seconder and eight 
supporters were sufficient, and he objected to the inclusion 
on the Council of all the past-presidents. 

Mr. J. E. KtNosBUCRY said the reason for the increased 
subscriptions was that expenses had increased and more 
funds were needed. In the original statement as to the 
building it was said the cost of the building was to be 
£50,000 and of the extensions £6,000, but the total cost 
had been £73,000 instead of the £56,000 then contem- 
plated; but by departing from that modest estimate thev 
had a building ‘of which they might be proud and they had 
extended not only their walls but their outlook. The 
position they were in was that income and expenditure 
were so nearly balanced that it was not a safe thing and 
they wanted a larger margin. He deprecated the idea that 
country members should not pay the increased subscrip- 
tions, and pointed out that in the case of the Civils, thev 
had no Local Sections. The “ telephone rate " was not a 
svstem which could applv to the Institution of Electrical 
Engineers. If the Institution which was supposed to be 
the embodiment of the profession were a cheap Institution, 
was it not liable to give the impression that electrical 
engineering itself was cheap ? What they wanted to do 
was to level up the standard of members and enable the 
Institution to widen its scope in legitimate ways. 

Mr. Hvco HrnsT expressed the view that although many 
different suggestions were put forward they were all agrecd 
in principle. He reminded them that their building fund 
was started by men like Kelvin, Hopkinson, Hughes and 
Avrton, and by “ building ” their idea was not merely the 
editice, but the ideal of the building and all that was con- 
nected with it. It would be a splendid thing to offer hos- 
pitality to those institutions which had formed separate 
organizations, because they thought that Institution was 
not rising to the wants of its members in the whole in- 
dustry, and to make every man who belonged to that 
Institution feel that he was part and parcel of a greater 
body and a greater whole. — There was a Commission 
appointed, partly of members of that Institution and 
partly of members of other trades, to study the electrical 
driving of textile mills. Why should there not be similar 
committees sitting with regard to rolling mills, or ship- 
building, or coal mining, or any other industry ? He 
suggested too that the Institution might create an emplov- 
ment bureau, and also advocated the putting aside of 
certain rooms and offices in that building for the free use 
of country and of oversea members. But if they wanted 
to do more work they must have more money, and that 
meant more members, more power and more prestige. 
With that idea they sought to make the future secure on 
the hands of its corporate members, members who were 
scientists or engineers in the full sense of those terms. There 
were members of the legal profession, men of commerce, 
men of industrial achievements, men of science, armv and 
navy men, chartered accountants, patent agents, civil 
servants, more or less busy all the year round with elec- 
trical problems. What was wrong about asking them to 
become members of the Institution, and making them a 
distinctive class? The Committee said call them Licen- 
tiates, but it did not matter what the name was. There 
might be among them a Michael Faraday, or an engineer 
greater than any they might select by qualification, but 
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if they locked them out they deprived them of an oppor- 
tunity which might be to the great benefit of the Institution 
at large. If they thought over these ideas, he thought thev 
would not mind paving a shilling or eighteenpence a week 
towards an Institution which ought to be the Electrical 
Parliament of this country and of this Empire. 

Dr. H. Borns thought there was no need for that In- 
stitution to undertake the examination of its members, and 
he hoped the idea would be dropped. 

Mr. W. R. CoorER withdrew his suggestion. that the 
question of the increased subscription should be putt to a 
postal ballot. 

The PRESIDENT, in winding up the discussion at 10 p.m., 
said that they did not propose to settle on any further 
meetings till they had heard what was thought in the 
country. They might have more informal meetings, but 
the principal thing was that there would be plenty of time 
—there was no particular hurry about the matter, although 
it did appear at first that there had been some reason for 
an unholy haste in the matter ; but that was not the case. 
As to the Licentiate class, or whatever it was to be called, 
it was not really a new class. What was really wanted was 
Associates of a class who did not now exist. Suppose there 
was a man who was managing a big business and had a 
considerable knowledge of electricity, but who could not 
be a member of the Institution. It was to their good to 
want to get such a man, but thev could not get him to 
come into a class which had in it his junior assistants in 
the test room. What they wanted was really the straighten- 
ing out the Associate class and of removing the awkward- 
ness which at present existed. He regretted that so little 
consideration had been given that evening to the all- 
important subject of the scope of that Institution. He 
felt that thev were likely to go down in interest if nothing 
were done to broaden their basis. On the purely technical 
side they had reached a humdrum stage, but on the other 
hand, commercial developments in electrical engineering 
were getting greater every dav, and it seemed to him that 
those interests needed looking after and fostering. He 
wanted them to think it over from that point of view. 
The success of the Institution would not he attained by 
the Council forcing through a measure ; it had to be the 
view of the whole bodv of the members. The question was 
—and it was a serious question— were they going to con- 
sider that Institution on the old basis of a purely technical 
society, or were they going to broaden out into a society 
which was to have the best of science and the best of 
business combined together to look after all electrical 
interests ? The Council was continually striving to make 
membership more difficult, so there was no danger from 
that side. Why, therefore, should thev be afraid that they 
were going to suffer if they took the broader view and 
looked after all interests ^ In conclusion the President 


intimated that the members would be notified as s00n as 
a further stage had been reached. 
The meeting then adjourned. fi 


All communications intended for the Editor should be addressed 
* THE EDITOR, 149, Fleet Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsib!e for, nor does he necessarily endorse 
opinions advanced by correspondents. 

THE I.E.E. AND PROFESSIONAL CONDUCT 

RULES. 
To the Editor of the ELECTRICAL ENGINEER. 
Sir,—In view of the wide field to be covered and the 

inportant nature of the proposals under discussion, I 

hesitated at the informal meeting on the revision of the 

Articles at the Institution of Electrical. Engineers. on 

Thursday last to deal at anv length with what is, after all, 

of vital importance to only a small proportion of the 

members. | 

] venture, therefore, to crave tlre hospitality of your 
columns to elaborate at some length the remarks I then 
made. 


A previous speaker in referring to the Rules for Pro- 
fessional Conduct, regretted that they were not made more 
stringent, and that those members who habitually practised 
in a consultative capacity could not be indicated in some 
wav m the list of members. 

Í must confess that at one time 1 held the same opinion, 
but prolonged. reflection extending now over some vears, 
has convinced me of its fallacy. 

H. as many of us would like to see, there were only one 
governing body in the engineering world, with sections 
dealing with civil, electrical, mechanical, and other branches 
of engineering, then a further section for those who devoted 
themselves specially to consulting work would meet al! 
possible requirements, 

Unfortunately this is not so. and if each Institution were 
to frame its own rules, which would in time no doubt 
diverge from each other, consulting engineers, few of whom 
confine themselves rigidly to one branch of work, would find 
themselves working under one code one day and under an 
entirely different one another day. 

I am convinced, therefore, that what is wanted 18 one 
Association, consisting only of practising consulting engi- 
neers and including those employed in all branches of 
engineering. 

During the past three years a large amount of work has 
been done towards this end, and I sincerely trust that 
before the end of the present year such an Association will 
be actuallv at work. 

It is a verv easy matter to replv to the question as to 
who is a doctor, a barrister, an architect, or a chartered 
accountant, but the fact that a reply cannot be given 
readily to the question as to who is a consulting engineer 
shows the need for some action. 

If we could reply ©“ A Corporate Member of the Institution 
of Civil. Electrical, or Mechanical Engineers " nothing more 
would be wanted, but although every member doubtless 
possesses the necessary technical knowledge, that alone does 
not make him a fully qualificd consulting engineer. 

The Professional Consulting. Engineer forms, after all, 
only a very small proportion of the members of either 
Institution, and to refer anvone in the need of the advice 
of a consulting engineer to a list of the members of the 
various Institutions would be of very little assistance to 
him. 

Strictly speaking, any member of the Institution who is 
consulted at any time is, ipso facto, a consulting engineer, 
and were it not for the fact that it might be misunderstood, 
the name of the proposed Association would more strictly 
be " The Association of Professional or Practising Con- 
sulting Engineers," as whilst the promoters do not desire 
or attempt to prevent any competent engineer from giving 
advice, it does seem to them that it is only right that some 
attempt should be made to differentiate bet ween the general 
body of members of the various Institutions and those who 
have undertaken the responsibility of creating a staff and 
organisation, have no commercial interests and devote 
themselves entirely to advising professionally on engineering 
subjects. 

As the President said on Thursday last, it is important 
first to be clear on fundamental principles : when thev are 
settled details will soon fall into place. 

I do not propose here to deal at length with the question 
of the need for expert advice. There are always a dozen 
different ways of carrying out an engineering work, and it is 
surely better that one man should prepare a scheme, which 
it is probable will be at least ax good as anv other one, and 
that the work of tendering—onerous enough already — 
should be confined to estimating on that scheme rather than 
that 20 firms should waste time and money in preparing 
their own scheme, only one of which at the best can be 
accepted. 

I take the need, therefore, for consulting engineers as 
granted. What has next to be decided is, " Is the work of 
consulting engincering to be a commercial business or a 
profession ? ° If the former, then there is no need for anv 
professional rules, and any engineer should be at liberty to 
engage 1n it, to advertise; employ agents, and use all such 
means to extend his business as are recognised as perfectly 
legitimate and proper for a contractor, manufacturer, or 
agent to adopt. 

There is, then, no reason why limited liability companies, 
why employees of mantfacturing firms, or why Insurance 
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Companies should not carry on and advertise for consulting 
work of all kinds. 

If, on the other hand, it 1s decided that a consulting 
engineer, acting as he does in a fiduciary capacity towards 
his client, should be guided by a code of professional conduct 
approximately to that obtaining in the legal and medical 
world, and the mere fact that both the Institution of Civil 
and Electrical Eagineers have thought it neccessary to draw 
up rules for professional conduct shows that in their opinion 
this is the correct way to regard it, the position is entirely 
altered. 

The difficulty, then, is the absence, at present, of any 
body composed entirely of consulting engineers to impose 
and enforce a satisfactory code for professional conduct. 

One cannot imagine a body composed of the heads of 
large building firms, of structural iron work firms, of brick- 
makers, cement manufacturers with a small number of 
architects setting out to draw up rules for professional 
conduct for architects. 

In the same way the Institution of Civil Engineers, con- 
taining only a small percentage of regular consulting 
engineers, were unable to do more than draw up a few 
guiding rules whicli would applv to all their members who 
might at any time be consulted on any engineering matter. 

The Institution of Electrical Engineers has--wisely, in 
my Judgment—decided as a first step merelv to adopt the 
Civils’ rules. 

The Association of Consulting Engineers will take these 
rules as a starting point and will be able gradually to 
enforce on its members such further regulations as they may 
consider advisable to applv to themselves, but which 
obviously could not be imposed on the general body of 
members of either the Civil or Electrical Engineers. 

One thing, however, follows logically, you cannot impose 
on a body of men restrictions and disabilities which are not 
part of the law of the land unless at the same time vou 
accord them corresponding privileges. 

The Institutions having decided that consulting engi- 
neering is not merely a commercial business, but that those 
engaged in it must conform to a different standard from 
that obtaining in ordinary commercial manufacturing or 
contracting work, must support those who undertake to be 
always bound by these restrictions. 

Whilst the ** practising " consulting engineer who abides 
lovally by the rules for professional conduct laid down by 
the Institution of Civil Engineers and Electrical Engineers 
is debarred from doing certain acts which, while perfectly 
legal in themselves, are rightly considered to be incom- 
patible with the profession of a consulting engineer, the 
rules—if thev merely stop where they are—give official 
recognition to Dr. Jekel, who is bound by them on one day 
of the week when he is *' emploved in any advisory or 
consulting capacity,” and during the rest of the week as 
Mr. Hyde, is absolutely untrammelled by them. 

For instance, it is common everyday experie ice, when a 
large firm or Corporation is considering the carrying out of 
large engineering works requiring supervisicn in drawing 
the specifications and. supervising the work, for them to 
receive communications from large Insurance Companies, 
manufacturers and contractors offering to act as consulting 
engineers and do all that is usually done in that capacity. 

It has actually happened that specifications have been 
issued and tenders invited by public bodies to the specitica- 
tion of their " consulting engineer,” and when the contract 
has been let the successful tenderers have found for the first 
time that the so-called “ consulting engineer " is a member 
of a rival firm and under the contract has power to visit 
their works, Inspect their books and have other privileges 
which they would be quite prepared to accord to an inde- 
pendent consulting engineer, but certainly not to a com- 
petitor. l 

It is surely an anomaly that while an accountant who 1s 
employed to examine the books of a public company has 
very rightly to possess certain qualifications, when it is the 
question of the expenditure of public money, when it comes 
to dealing with works which affect not merely the pockets 
of the community. but also their health and their lives. the 
person on whom the responsibility for such works ultimately 
lies need possess no recognised qualifications nor be a 
member of a recognised profession. 

The need of an Association of Consulting Engineers has 
been felt and is being met in Germany and America and 
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there is no doubt that in this country Government Depart- 
ments, local bodies, and the general public also feel the need 
of a recognised body of independent engineering advisers, 
men who possess not merely the technical knowledge 
common to all members of the principal Engineering 
Institutions, but also 1n addition are free from all com- 
mercial or manufacturing interests and devote themselves 
entirely to this branch of engineering work. 

I feel sure, therefore, that such an Association working 
with and through the Institutions to which its members 
belong, will be of the utmost value not only to its members, 
but to the whole bodv of engineers and to the public at 
large, and as such will receive the support of everybody 
concerned. Yours trulv, 

A. H. Dykks, 
West minster-cham bers, Assoc. M.Inst.C. E., M.I.E.E. 
Victoria-street, S.W. 


THE POSITION OF COUNTRY MEMBERS. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir, —In the course of the discussion at the meeting of 
the Yorkshire Local Section of the Institution of Electrical 
Engineers, held on Monday evening, at which Mr. Robert 
Hammond and Mr. J. E. Kingsburv attended on behalf of 
the parent body, I gave certain statistics with a view to 
showing that the number of country and foreign and 
colonial members as compared with those living near 
London is very much greater than is generally realised, and 
that in view of this fact the country members and. if at all 
possible, the foreign and colonial members should have a 
much larger share of representation on the Council, and also 
that it should not be necessary for a member to have to 
attend a special meeting in London in order to record his 
vote on a question of vital importance to the Institution, 
such as the alteration of the Articles of Association. 

The figures given proved of great interest, and I was 
asked by a number of members present at the meeting if I 
would hand them copies. Not having any copies by me at. 
the time, and thinking that probably equal interest would 
be taken in the matter bv all provincial members, I promised 
that I would forward the information to the press. 

In order to obtain the figures given in the enclosed 
statement, the list of officers and members, corrected to 
August 31, 1911, has been taken, and for the purposes of 
this statement all members residing within a radius of 50 
miles of London have been regarded as London members, 
resulting in the inclusion of such towns as Bedford, Brighton, 
Cambridge, Colchester, and Reading, although it 1s ques- 
tionable whether the members residing in some of these 
towns will agree that thev are London members, as it 1$ no 
doubt a matter of considerable trouble and expense for 
them to attend meetings at the headquarters. I think. 
however, that you will admit that the division made will 
at least be fair to the London members, and will serve to 
emphasise the point to which I wish to draw attention. 

With regard to subscriptions, you will notice that the 
total according to my statement is £11,776 15s., whereas 
according to the accounts of the Institution for the vear 
ended December 31, 1910, only £11,314 19s. 6d. was 
received. It must, however, be remembered that a number 
of new niembers were enrolled between the end of last year 
and August 31, 1911, up to which date the list of officers 
and members was corrected ; further, that certain members 
have compounded for their subscriptions, which would 
account for some discrepancy between the two amounts. 

For the purpose of comparison. however, I have worked 
out the figures on the assumption that in the case of present 
subscriptions all members, both London and country, pav 
the sum of three guineas per annum, Associate Members 
two guineas, Associates two guineas, and Students one 
guinea, and under the proposed subscriptions, according to 
the new Articles of Association, that members pay four 
guineas per annum (with the exception of members residing 
abroad), Associate Members two-and-a-half guineas, Asso- 
ciates two-and-a-half guineas, and Students one-and-a-half 
guineas. l l 

As it is not possible, without going to a very considerable 
amount of trouble, to distinguish foreign from colonial 
members, for the purposes of this statement the present 
subscriptions for all foreign and colonial members have 
been taken to be as follos$s :— 
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Members and Associate Members One pound 
Associates .. Two guineas 
Students One guinea 


and the proposed subscriptions have been worked out in 
accordance with the new Articles of Association. 

I think the figures given will speak for themselves, and 
that country members can draw their own deductions, and 
decide for themselves whether they are being fairly treated 
as regards representation, voting power, and the amount of 
their subscriptions provided for under the new Articles of 
Association. 

I also found it necessary to criticise the statement of 
Mr. Hammond in the remarks he made at a mecting of 
Members and Associate Members held on November 2, 1911, 
which, together with some explanatory additions, were 
printed and sent out by the Council to members under 
cover of a letter dated the 7th inst. Under the heading of 
** Subscriptions " he states the following :— 

“ As regards members not residing in London, the 
Council take the view that as the majority of the country 
members reside within the area of one of the Local 
Sections and more than one-third of their subscriptions 
is expended by the Council on the Local Sections by way 
of money grants, travelling expenses, and cost of printing 
Local Sections, papers and discussions in the ‘Journal,’ 
it would not be fair to the other members of the Institu- 
tion if the subscriptions of the country members were at 
a lower figure. Abolish the Local Sections and we could 
certainly afford to adopt the subscription rates of the 
* Civils ’"—a contingency far from the thoughts of the 
Council.” 

In the first case, with regard to the statement that 
* more than one-third of their subscriptions is expended 
by the Council on the Local Sections by way of money 
E travelling y pene. and cost of printing Local 

tions’ papers and discussions in the * Journal,’ " I would 
point out that according to the Institution accounts for 
1910, the grants to the Local Sections, including travelling 
expenses, did not exceed £729 15s. lld. The additional 
, cost of printing the Local Sections’ papers and discussions 
in the “ Journal " must be very slight, as the whole cost 
of printing and issuing the “ Journal " to members for the 
year ended December, 1910, did not exceed 4s. 7d. per 
member. Even had the expense been very much more 
than this, it does not appear to me fair that the whole 
of it should be debited to the countrv members, as although 
the papers were read in the provinces they were deemed 
to be good enough for the headquarter's " Journal," and, 
therefore, the London members have equal opportunities 
of profiting by reading them, and should the London 
members not desire copies of these papers, I have no doubt 
that each of the Local Sections could have its own papers 
printed for its own members at very small cost, which the 
members would be willing to defray out of their own 
pockets. 

As, therefore, the country members' present total annual 
subscriptions, according to my reckoning, as given on the 
Statement, are in the neighbourhood of £5,000, it would 
appear that the sum expended by the Council on the 
Local Sections is very considerably less than one-third of 
such subscriptions, as stated by Mr. Hammond. 

My own opinion is that interest in the Institution would 
be stimulated and the number of its members considerablv 
added to if the provincial representation on the Council 
was increased in order that it should be approximately in 
the proportion which country members bear to the London 
members, and that in order to give provincial members an 
opportunity of expressing their opinion on any change in 
the Articles of Association or any other matter vitally 
affecting the Institution as a whole, such matter should 
be submitted to all members by referendum, or otherwise 
that members should be allowed to vote at general meetings 
by proxy. l 

Up to the present country members have been apathetic 
and have left the management of the Institution in the 
hands of a Council which has been practically self-con- 
stituted. I think there is little doubt that such members 
have not realized their numbers and their power, if the 
Articles of Association were such as would allow them to 
exercise it. 

The general feeling of all members I have come across 
in this district is that the present subscriptions are ample 


considering the meagre advantages obtained by member- 
ship, and that if it were possible for the country member 
to obtain advantages nearly approaching those possessed 
by members residing in the London district, they would 
not so much object to the raising of the subscriptions. As 
far as I can see, the only method of effecting this is for 
country members to send members to the Council who 
thoroughly understand and are prepared to express their 
needs, and the result would be that the position of the 
Institution would be greatly strengthened in every way. 

' Yours faithfully, THos. Ro es. 
City of Bradford Electricity Offices. 

Nov. 21, 1911. 


THE INSTITUTION 


OF ELECTRICAL ENGINEERS. 


Foreign and 


London. Colonial. Total e 
Yo of o of 
No. Total Total 
M'brs. brs. 
Members ..| 568 23°7 21:2 
Assoc. Members 977 40:8 44:6 
Associates am 371 15:4 141 
Students 2» 486 20:1 20:1 
2.402 
Proportion of | 
Members to - | 
Assoc. Members. 58% 3207 61% 179: 
Proposed Sub- f 
scriptions £6,689 1 0 | £6,652 5 6 |£3,503 6 6 |£16,844 13 0 
Present Sub- 
scriptions .| £5,130 12 © | £5,106 3 0 | £1,540 0 0 | £11,776 15 0 
Addition . | £1,558 9 O | £1,546 2 6 £1,963 6 6 £5,067 180 


Total. Percentage. 
London Members ^ T . . 2,40: ~ 383 
Country, Foreign & Colonial Members 3,874 61:7 


Representation on Council (excluding Past Presidents) D 


London Members sa ic es 63:3 
Country Members, including Chairmen 
of Local Sections is .. H 36:7 


* The totals shown in this column differ slightly from those gi i 

list of Officers and Members. This is due to honorary members not being 
included and the fact that the addresses of a number of members are not 
given. 
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AUTOMATIC TELEPHONES. 

The British Insulated and Helsby Cables, Ltd., on 
Wednesday afternoon, gave at Donnington House, Norfolk- 
street, Strand, a highly interesting demonstration of the 
Strowger Automatic Telephone System, of which trials 
are now being made in England by the Postal Authorities. 

This system, which is now being successfully operated 
in the United States, notably in Chicago, San Francisco 
and 82 other towns in the United States, is almost ridi- 
culously simple; bv means of à numbered disc on the 
telephone itself a subscriber can, by revolving the disc and 
removing the receiver, call up any number he requires. 
Immediately the call is completed, the called subscriber's 
bell is rung and continues to ring intermittently until the 
telephone is answered or until the calling subscriber re- 
places his receiver. A great point is that this intermittent 
ringing can be distinctly heard in the receiver of the calling 
subscriber and thus indicates that he is actually ringing 
the called subscribers bell. Should, however, the line 
called be engaged, the calling subscriber is instantly made 
aware of that fact by hearing in his receiver the customary 


. engaged " signal. In this way every telephone user has, 


in the true sense of the word, a private line, as the auto- 
matic service is absolutely secret, there being no operator 
to disturb the connection or listen to the conversation. 
The time required to make any connection and automatic- 
ally ring the called subscriber's bell is from three to six 
seconds. The subscriber has absolute control of his line, and 
upon completion of conversation the disconnection is in- 
stantaneously effected bv simply replacing the receiver. 
Mr. Sinclair, who was for twenty vears with the National 
Telephone Company, and consequently has a very large 
and very varied experience, pointed out in the course of 
an able speech describing this svstem, that the automatic 
telephone can do evervthing that the manual telephone 
can do and manv desirable things that the manual svstem 
cannot accomplish. This system operates with ‘equal 
efficiency with extension telephones, " coin in the slot ” 
telephones, call register or service meters, etc. In fact, all 
the auxiliaries of modern telephone exchanges are as 
readily applicable to this system as to the manual systern. 
A detailed description of Wednesday's demonstration, with 
illustrations of the telephone, will appear imour next i&suc. 
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LOCH LEVEN POWER WORKS. 


The Hydro-Electric Installation of the British 
Aluminium Company.* 


In the course of his paper on the Loch Leven Water 
Power Works, Mr. A. H. Roberts, M.I.C.E., said the Loch 
Leven Water Power Acts were obtained in 1901 and 1904, 
authorising the construction of works to utilise the rainfall 
of the western slope of Rannoch Moor for power for indus- 
trial purposes. The scheme possesses a number of advan- 
tages, including large catchment-area, heavy rainfall and 
high head, all in proximity to the seaboard. The author 
refers to the usual waterworks practice of reckoning only 
upon the mean rainfall of the driest three consecutive years, 
and suggests that in power-schemes of this character it 
might often be possible to obtain a greater output of power 
with the same expenditure. This could be effected by 
installing extra units of power plant (turbines, etc.), making 
a reduction in the height (and therefore in the cost) of the 
storage dam, and arranging to work the extra power in wet 
Seasons. 

The catchment-area for the Loch Leven Works is the 
basin of the River Blackwater, and is 55 square miles 1n 
extent, lying between Lochs Treig, Ossian and Rannoch 
and Glen Coe. Rain-gauges established in 1905 and 1906 
have given average readings of over 70 in. for the Black- 
water basin and 80 in. for Kinlochleven. No compensation- 
water had to be supplied, this feature greatlv increasing the 
available power. The site of the reservoir is favourably 
contoured for storage purposes, and the full reservoir is 
about 74 miles in length and 3 mile in breadth. Its greatest 
depth is 75 ft., and it impounds over 20,000 million gallons 
of water. The Blackwater dam is 3,112 ft. in length, with 
a maximum height of 86 ft., its top surface being 1,068 ft. 
above Ordnance datum. About half its length is formed as 
a waste-weir in six horizontal steps of 6 in. each. The 
foundation is of an exceptionally sound character ; only a 
few feet of the surface beds had to be removed to obtain a 
satisfactory foundation. The plant and materials required 
for the construction were brought by sea to the wharf and 
carried thence to the dam, etc., by an overhead cableway 
and an overland railway of 3 ft. gauge, which latter included 
two rope inclines. The cableway was driven by a Pelton 
wheel at the foot of the Falls of Leven. The dam is built of 
large blocks of stone embedded in a matrix of ordinary 
concrete, with fine conerete facework. "The bulk of the 
cement was of rotary-kiln manufacture, and exhibited 
certain characteristics, which are described. Cracks due to 
the contraction of the concrete appeared after tlie dam was 
built, traversing it vertically from top to bottom. Reference 
is made to the question of inserting contraction-joints in 
large dams. The valve-tower contains the six valves of the 
three draw-off pipes, the spindles being carried up to the 
valve-house above top water level. The draw-off pipes 
lead to the upper penstock-chamber, whence the water is 
delivered over a measuring-w«ir into the conduit. 

Water is conveyed to the pipe-track bv this conduit, 
which is 34 miles in length ; it 1s of square section, 8 ft. by 
R ft., and is laid to a general gradient of 1 in 1,000. The. 
construction consists for the lower part of a channel 
excavated in the rock and lined with concrete; while the 
work above rock level is of concrete reinforced with ex- 
panded metal and round bars. Expansion joints are 
inserted in the walls at intervals of 64 ft. Contraction 
cracks, however, appeared midway between these joints 
until the conduit was brought into use, after which they 
closed up entirely. The arrangements for the maintenance 
of the natural surface drainage are described, and also the 
methods of shuttering and concreting the work. Along the 
route of the conduit and above the same lies a catchment- 
area of 34 square miles, with a rainfall of about 75 in., the 
greater part of which is drained by three streams. These 
have been laid under contribution by collecting their water 
and turning it into the conduit. A description is given of 
their intake works and of the automatic valves for throwing 
off superfluous water. Electrical transmitters and recorders 
indicate to the valve-keepers at the lower penstock-chamber 
the changes taking place in the contribution of the side 


_* Abstracta of er read by Mr. A. H. Roberts, M.I.C.E, and Mr. F. B. 
Sonnenschein, A.M.I.C. E., before the Institution of Civil Engineers. — - 


streanis, enabling them to take advantage of the extra 
water and reduce the draw-off from the reservoir, thus 
storing an equivalent quantity of water in the reservoir. 
The conduit discharges its water into the lower penstock- 
chamber of about 300,000 gallons capacity, where it is 
measured and delivered to the pipes as required. . 

From the penstock-chamber water is conveyed to the 
power-house in six welded steel pipes of 39 in. diameter. 
The track is 1} mile in length, and the fall of 935 ft. yields a 
normal static pressure of 406 lbs. per sq. in. Fipes are 
supported upon concrete pedestals, and at the bends there 
are heavv concrete anchorages to resist the thrusts of the 
water and pipes. The pipes are made from one plate welded 
longitudinallv, and vary in thickness from 10 millimetres 
(0:394 in.) at the top of the hill to 22 millimetres (0:866 in.) 
at the foot. With the exception of flange-joints in special 
positions the whole line is jointed with a special “ muff” 
joint, a form of spigot and socket with joint rings for 
securing the packing material. Expansion is thus accom- 
modated at every joint. The pipes were brought to the site 
by an overland railway laid up the hill alongside the track, 
and were lifted into position by speciallv-adapted derrick- 
cranes. Water is distributed from the six main pipes to the 
various turbines bv a svstem of pipes comprising two 
omnibus pipes and six feeders, all of 39 in. diameter. Each 
“bus” pipe with its three feeders forms one complete 
svstem, the two systems being at different levels to enable 
branches to cross. One branch from each bus pipe feeds 
each turbine. The main valves which control the supplv of 
water to the distributing pipes are of ordinary sluice-valve 
tvpe, but specially designed to meet the combination of 
large diameter and high pressure. They are hydraulically 
worked, and are fitted with operating gear and automatic 
closing appliance, together with a mechanical device for 
controlling the speed of closing. At the top of the pipe- 
track, immediately below the penstock-chamber, automatic 
cut-off valves have been installed, of the usual “ butterfly ” 
pattern, to stop the flow of water in the event of a burst 
occurring on the main pipe-lines. At the summit of a shght 
elevation in the main line air-valves have been fixed of a 
special design to allow large quantities of air to pass in or 
out, as required, when filling or emptying pipes. The tail 
race is of concrete, the channel leading to an outfall in the 
River Leven. 

The Company have constructed a wharf and a jetty, both 
of timber, in Loch Leven; and have dredged a channel 
through the Loch Leven Narrows. A domestic water supply 
has been installed for the village and factories of Kinloch- 
leven. It comprises a storage-reservoir with concrete dam 
in a neighbouring valley, pipe-line, a service reservoir of 
reinforced concrete, and distributing mains. The dam at 
present is only carried up to half its ultimate height ; this 
when completed will be 55 ft., and its length will be 440 ft. 
Contraction-joints are provided, and have proved efficient 
in preventing the occurrence of cracks. 

The works have cost about £600,000, and are now the 
property of the British Aluminium Company. The construc- 
tion was begun in August, 1905, and the factory commenced 
working in February, 1909. The engineers were Messrs. 
Thomas Meik & Sons, and Messrs. Kennedy & Jenkin in 
collaboration with Mr. W. Murray Morrison, the Manager 
and technical adviser of the Company. The principal 
contractors were Sir John Jackson, Ltd., and there were 
other subsidiary contracts. Mr. A. H. Roberts was resident 
engineer. 

Turk Hypro-ELectric PLANT. 

Mr. F. B. Sonnenschein, A.M.I.C.E., who was resident 
engineer for Messrs. Kennedy & Jenkin, in the course of his 
paper, said : 

The aggregate power installed is 30,660 h.p. at the 
generator couplings, the generators being capable of a 
maximum output of 21,088 kw. Nine main units and two 
exciter units are erected, each unit consisting of a turbine 
and two generators. The main turbines are of the Pelton- 
wheel tvpe, with two water-jets, and are designed to give 
3,200 b.h.p. as a maximum ; each drives two generators 
coupled in parallel, and having an output up to 2,200 kw. 
together. The two small exciter units are also of the Pelton- 
wheel type, each driving a pair of generators on one shaft. 
These consist of an exciter and lighting machine, capable of 
giving an output up to 550 kw., and a traction machine up 
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to 94 kw. capacity. All the connections between the 
generators, furnaces, etc., are made of bare aluminium 
strip. The feeders and distributors for lighting and power 
in the village and on the railway and w harves are also made 
of bare stranded aluminium cables erected on poles, and 
this metal has been found to be perfectly satisfactory under 
all conditions. 

Efficiency and governor tests were carried out on the 
main units, and governor tests on the exciter units, as 
follows :—An iron wire resistance was used for absorbing 
the electric energy, and was placed in the tail-race, being 
kept cool by the discharge water. Below the resistance a 
hook gauge was suspended for measuring the head over a 
weir. A gate constructed in the tail-race could be closed at 
will, thus forming @ reservoir to ineasure the quantity of 
water passing over the weir at varying heads. After the 
welr curve was known, measurements were taken of the 
output of the generators at varving loads, and from these 
figures the efficiencies were calculated. The results obtained 
showed that the turbines did not quite reach their antici- 
pated output, and that their efficiency was slightly below 
that guaranteed by the makers. Furtl.ertests are described, 
in which the areas of the jets were increased in size. It is 
shown that the efficiency was improved about 295 by 
increasing the area of the lower jet, but keeping the top jet 
of the original size, and by this alteration the turbines were 
enabled to give the specified output at the guaranteed 
elticienev. 

The governing tests are then described. The specified 
limits for the variations in water-pressure and speed are 
enumerated, and the natural conditions are given under 
wlüch these results had to be obtained. It was found du'ing 
the tests that the generators were liable to flash over if the 
voltage increased excessively, and that they were also liable 
to flash over if a circulating current flowed round the two 
armatures of the dvnamos on the same shaft running in 
parallel, when load was thrown off. An electrical protective 
device was therefore designed and fitted to each pair of 
generators, which automatically breaks the field-circuit 
when either of these two conditions arises. Messrs. Escher, 
Wyss & Company, supplied the turbines, and Messrs. Dick, 
Kerr & Company the dynamos. 
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THE ILLUMINATING ENGINEERING SOCIETY. 


At a meeting of the Illuminating Engineering Societv on 
November 17, Mr. Leon Gaster, the Hon. Secretarv, gave 
an account of the progress of the society during the 
vacation. In connection with the discussions on school and 
library lighting, when it was decided to form two sectional 
committees to deal with these subjects, the practical co- 
operation of the Library Association, the Association of 
Medical Officers in Schools, the Association of Technical 
Institutions, the Association of Teachers in Technical 
Institutions, and the London Teachers! Association has been 
secured, and committees have been formed as follows : 

COMMITTEE ON ScHOOL LIGHTING.—Prof. W. C. Clinton, 
Mr. J. Darch, Dr. W. Ettles, Mr. F. W. Goodenough, Dr. 
J. Kerr, Mr. W. R. Rawhngs, Mr. T. E. Ritchie, Mr. A. 
Stokes, Mr. 8. E. Thornton, Mr. R. J. Wallis Jones, repre- 
senting the Illuminating Engineering Society ; Dr. R. S. 
Clav, representing the Association of Technical Institu- 
tions; Mr. P. Abbott, representing the Asscciation of 
Teachers in Technical Institutions; Mr. E. S. Mortimer, 
represen’ ing the London Teachers’ Association : Dr. E. H 
Nash represen‘ ing the Medical Officersof Schoc ls Assceiation 

ComMITTER ON LIBRARY Licutinc.—Dr. W. M. Bayliss, 
Mr. J. G. Clirk, Mr. J. Eck, Mr. S. Hamp, Mr. Haydn T. 
Harrison, Mr. Chas. W. Hastings, Dr. H. R. B. Hickman. 
Mr. B. H. Jenkinson, Mr. V. H. Mackinney, Mr. N. W. 
Prangnell, Mr. A. P. Trotter, representing The Tluminating 
Engincering Sccietv; Mr. H. Bond, Mr. J. Duff Brown, 
Mr. H. Jones, Mr. R. A. Peddie, representing the Library 
Association. 

EX-OFFICIO ON BOTH COMMITTEES : The President, Hon. 
Secretary, and Assistant Secretarv of the Mluminating 
Enzinee ing Society, 

In connection wi h the Standard Street Lighting Specifi- 
eation, the Jcin* € mmittee, on which rep:esentatives of 
the Ins.itu ions of Gas and Electrical Engineers, the Asso- 
ciation of County and Municipal Engineers, and the Ilu- 


minating Engineering Society have been nominated, are 
continuing their meetings, and a considerable amount of 
data has already been ccllected. 

At the invitation of the Roval Sanitarv Institute, the 
Illuminating Engineering Societ y nominated the President. 
the Hon. Secretary, Mr. J. Eck, and Mr. J. Darch to be 
present as delegates at the Congress of the Roval Sanitary 
Institute at Belfast. The President and Mr. Eck were 
unavoidably prevented from being present, but the remain- 
ing delegates attended, and a paper was presented by Mr. 
Darch on the subject of ** Hospital Lighting." A paper read 
by Mr. W. H. Webb on this occasion contained some notes 
on “School Lighting.” The suggestions made at the 
meetings of the Socie: y during the past session were recom- 
mended to school officers for special consideration. 

The International Hygienic Exhibition at Dresden was 
visited by Mr. J. Eck, on behalf of the Society, which was 
also represented locally by Prof. Dr. Ulbricht and Drs. 
Schanz and Stockhausen. 

An important step has been taken by the French Govern- 
ment in appointing a committee, on which prominent 
oculists and physiclogists, engineers, and factory inspectors 
are represented, to inquire into the hygienic aspects of 
lighting. This committee includes within its reference the 
framing of standards of illumination for industrial purposes 
and of simple rules on illumination, the nature and causes 
of defects of vision and their relation to hghting conditions, 
the measurement of illumination, etc. The attention of the 
authorities in this country has been drawn to this com- 
mittee, and Mr. Gaster, dwing his recent visit to the 
Continent, took the opportunity of learning the views of 
various influential corresponding members of the Society 
and Governmental Departments abroad regarding possible 
future legislation affecting the lighting of factories, ete. It 
is hoped that the precedent establis Led by France will 
shortly be fc lowed in other counties. 

At the invitation of the Inte: national Electro-technical 
Commission, the Hon. Secretary was present at the meeting 
in Turin, and a resclution was passed unanimously “ that 
the National Committees should co-operate with the Illu- 
minating Engineering Societies in their respective countries 
in studying tLe question of symbols, nomenclature, and 
other matters relating to lluinination.” This resclution 
also received the cordial support of Dr. A. E. Kennelly and 
Dr. C. H. Sharp (respectively President and Past-Pr esident 
of the American Illuminating Engineering Society), who 
were present as delegates of the Electro-technical Com- 
mittee in the United States. 

At the International Congress of Applied Electricity in 
Turin, the Society was again represented by its President 
and Hon. Secretary. The latter read a paper dealing with 
* The International Outlook in Scientific Illumination," 
urging that some attempt was needed to co-ordinate the 
efforts of the various national and international ccm- 
mittees which dealt with illumination, so that there might 
be some common plan of action. 

In accordance with this suggestion the following resolu- 
tion was proposed and carried unanimously at the plenary 
general meeting on September 16: ^ That this Congress 
deems 1t desirable that an International Commission should 
be appointed in order to study all systems of lighting and 
technical problems in connection therewith; and, having 
been informed that the Illuminating Engineering Societ v of 
London has the intention of forming such a Commissien, 
and of putting itself in touch with the other existing 
national and international committees, approves their 
taking the initiative in this respect." 

The London County Council Educational Department 
were approached some time ago on the subject of arranging 
courses of lectures on illumination, and such courses have 
already been organised at the Regent-street and Battersea 
Polytechnics and the Northampton Institute, and the 
courses at the two first-named institutions have already 
commenced. These lectures are intended as a preliminary 
to more complete courses in the future, but a new precedent 
has been set in the orgamsation of a course in which the 
various sections of the subjects, gas and electric lighting, 
photometry, ete., are dealt with by lecturers who have 
made a special study of their respective departments, 

In conclusion, Mr. Gaster said the Society may congratu- 
late itself on having substantially increased its membership 
and influence durmg the vacation. 
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QUESTIONS AND ANSWERS BY PRACTICAL 
| MEN. 
RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electris power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generallv. f 

QvoEsTions.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than: thos2 of a theoretical nature. Questions may 
be sent in at any time. 

Answers.—A fee of 103. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replics adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appcarance of the questions. 


QUESTIONS. 


Problem No. 1264.—In a telephone exchange worked by 
“line and earth" circuits, it is necessary to make 
provision for à number of new subscribers for whom 
* metallic circuits" are provided. It is known that 
an earth connection made to the latter destroys 
quietude and impairs efficiency, so that it is not 
advisable to connect the single lines direct to the 

- double ones. Suggest a way out of the difficulty.-— 
J. H. E. 

Problem No. 1265.—Describe and illustrate a method for 
electrozincing iron objects. There seems to be great 
difficulty in securing an even, adhesive coating of 
good quality. What sort of zinc should be used as 
anode ?—'' Kirry.” 

Problem No. 1266. —When running a high speed alternator, 
(direct coupled to to c.c. motor by means of two half 
couplings) it was noticed that intermittent sparking 
took place round the coupling between the heads of 
the bolte. The alternator is wound for single phase 
currents and is fitted with revolving armature. During 
the time sparking was noticed the alternator was 
running on light load at about 500 volts 400 ~. Insula- 
tion on both machines was perfectly sound. Give an 
explanation of the above phenomenon.-—“ G.K.” 

Problem No. 1267.—1t is desired to devise a method of testing 
direct current armatures for incorrect short circuits 
between coils, before the connections are finally 
soldered The armatures will vary in size from 3” to 
about 25" diameter. Running the armatures “ light ” 
in their magnets will not be considered. Give particu- 
lars of suitable apparatus with details of its working 
and design. How many different sizes would be 
required to deal with the above range of armatures ? 


Technical Problems and their Solution. 


that in the first and last of these the shunt and interpole 
currents are in their proper directions, whereas in the 


Second, the current in th interpole winding is in the opposite 


direction to that in Figs. 1 and 3, while the shunt current 


.38 in the same direction, hence in this case we have the 


interpoles, instead of assisting to give sparkless commu- 
tation, as thev do in Figs. 1 and 3, doing exactly the reverse 
with the consequent excessive sparking stated in the 


question. Therefore, the conclusion is that the behaviour 


Alternating current is available if required.—' Kor." | 


ANSWERS. 

Further Answer to 1263 (awarded 5s.). — There may be two 
reasons for a shunt dynamo running at full speed failing to 
excite: first, a break in the circuit, and secondlv, a short 
circuit. In the machine in question, the first reason is 
impossible since the dvnamo excited on changing over the 
shunt leads. Considering the second reason, we have three 


ways in which this short-circuit may occur: (a) By having | 


accidentally crossed the positive and negative main cables 
between the dynamo and the switchboard, as in Fig. 1 ; (b) 
by having sweated the negative lead of the shunt to the 
positive main instead of to the negative main, as in Fig. 2 ; 
or (c) by having placed the brushes 90° (electrical) from 
their proper position, as shown in Fig. 3. Of course, by con- 
necting a battery across the points marked B, it is evident 
that the shunt circuit will excite, (the current 1s assumed to 


be in the direction of the arrow), and on removing the | 


batterv, the excitation will cease. Now by changing over 
the shunt lead as shown bv the dotted line in the figures, we 
have the shunt circuit connected across the positive and 
negative terminals, and consequently the machine will 
excite, but as will be seen from the figures, the voltage 
produced will be in the reverse direction. When the bus-bar 
connections are changed over, and the dvnamo paralleled, 
It is evident from an examination of the Figs. 1, 2 and 3, 


of the dynamo is due to the negative shunt lead having been 


Fig. 2. 


wrongly connected. Such behaviour can be remedied either 
(a) by disconnecting the interpolar winding, and re-con- 
necting so that the current flows in the opposite dierction, 
or (b) by changing the negative shunt lead to the opposite 
main of the machine, making all the other connections 
exactly the same as they were originally. 

Also, it would be advisable for “ A.P." to follow out all 
the different circuits and their directions, and see that thev 
conform to diagram 4, which has been drawn for a counter- 
elockwise rotation with a 4-pole wave-wound dvnamo..— 
“R.H.” 


UNITED KINGDOM. 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. 


Bo'NEss.— The National Electric Construction Company, 
Ltd., the contractors under Town Council for the lighting 
of the burgh bv electricity, announce their intention to 
promote a Bill in Parliament during the ensuing Session to 
confirm the agreements entered into with consumers under 
the hire system. Most of the premises in the burgh using 
the electric light have the fittings supplied by the Company, 
for which they pay a rental, but decisions in the English 
Courts having raised the question of the legality of these 
agreements, the object of the Bill is to legalise charges for 
rental for the use of the electric lines and fittings, and for 
current. Over 20 lighting authorities inthe United Kingdom 
are parties to the promotion. 

BnisToL.—Alderman George Pearson has heen re-elected 
Chairman of the Electricity Committee of the Corporation, 
and Alderman Lloyd has been re-elected Vice-Chairman, 
both propositions being carried by acclamation after 
warm tributes had been paid to their past services. 

CarnponaGH.—At a meeting of the Council, ona report 
of the recent poll, it was decided by 7 votes to 2 that the 
committee authorise or recommend the District Council to 
enter into an agreement for the supply of electric light in 
the streets of the Carndonagh area, the number of lamps to 
be supplied being 15, at a cost not exceeding £25 yearly,— 
the Council to give the contractor a three vears’ guarantee, 
and to instruct their solicitor to draw up a proper agree- 
ment, the draft to be submitted to the committee, who are 
to decide the position of the lamps, the hours of lighting, etc. 

Dersy.—At a meeting of the Council the Electric Light- 
ing Committee recommended that application be made to 
the Board of Trade under the Electric Lighting Act, 1909, 
for sanction to the supply of electricity to Kedleston Hall 
and premises at Quarndon, and that the committee be 
authorised to take such formal steps as necessary. It 
appeared that in addition to supplying Kedleston Hall, 20 
large houses in Quarndon had agreed to use the current. 
The estimated cost 1s £1,300, of which half has been 
guaranteed to be repaid by Lord Scarsdale. Overhead 
cables are to be used. 

GREENOCK.—The new Orient liner, Orama, now on her 
maiden voyage to Australia, has been fitted with alter- 
nation or auxiliary steering gear of the electro-hydraulic 
type devised by Dr. H. X. Hale-Shaw and Mr. F. Leigh 
Martineau, a first installation of which has been in use 
on board the steam yacht Albion for about 18 months. 
The makers of both gears on the Orama are Messrs. John 
. Hastie & Company, Greenock. Tests of the gears were 
made while the Orama was running trials on the Clyde 
and while on her voyage to the Thames. Either type is 
capable of steering the vessel at full speed, and the two 
are worked from the bridge through the same steering 
wheel and telemotor, either being used as desired. In the 
trials it was found that the gear could be easily shipped 
without slowing down the main engines or interfering with 
the vessel in any wav. The power required to steer the 
vessel on a course was only a little over 2 h.p., which repre- 
sents a great saving in a vessel of the size of the Orama. 


Hastincs.—Mr. H. R. Hooper held a Local Government 


Board Inquiry into the application of the Council for a 
loan to enable them to extend the Corporation electric 
mains to West Hill. Mr. Hooper, looking over the town's 
debt, remarked : ©“ You are still borrowing and borrowing. 
What you want 18 more consumers." The Deputy Mavor 
(Councillor Clement Hill) agreed that the best wav to 
decrease their debts was to obtain more consumers. The 
only effective means of bringing this about was to extend 
their mains. In his opinion, were the scheme to go through, 
the increased income would be in advance of the increased 
expenses, There would be no added expenditure except 
coal. 
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Electrical Progress at Home and Abroad. 


HuLL.—In response to the invitation of Mr. Bell, City 
Electrical Engineer, about 40 members of the Chamber of 
Trade attended at the works in Sculcoates-lane, including 
the officials of the Chamber of Trade: Messrs. T. Evans, 
president ; J. Philips, chairman ; 8. T. Nicholson, honorary 
secretary ; Councillors Harrison, J. Nelson, Messrs. Sellers 
Wilson, Bristow, Walton, Selle, and others, nearlv all 
trades 1n the city being represented. Alderman Hanger, 
J.P., chairman of the committee, welcomed the visitors, 
who, divided into three groups and escorted by Mr. Bell and 
his assistants, Messrs. Magoris and Beardshaw, embarked 
on a tour of inspection. i 

JOHNSTONE.—It is announced that since the public 


meeting held recently to discuss the question of electric : 


power for Johnstone the Town Council have received a 
deputation from the Clyde Vallev Company. The deputation 
explained the difficulties experienced by the company at 
Johnstone in the past, but stated that it was at present in 
the serious consideration of the company to come to 
Johnstone. They also explained that through their sub- 
sidiary company, the Strathclyde Company, thev had the 
power of lighting Johnstone and they had power to supply 
any individual in Johnstone under their own Act of Parlia- 
ment. Intimation was further made to the Town Council 
that they would be prepared shortly to submit a tender 
indicating the rate at which they could supply electricity 
to Johnstone in the event of a definite quantity being 
arranged. 

Mans¥FIELD.—The Council proposes to make application 
to the Local Government Board for their sanction to a 
loan of £3,500 for works of electricity supply, repayable 
within a period of 30 years, in connection with the supply 
to Mansfield Woodhouse, and also for sanction to a loan 
of £500 for meters, repavabte within a period of five years. 
For the Mansfield Woodhouse supply a flat rate of 44d. 
is to be adopted. 

Menal Brinck.—The scheme of Mr. W. E. Parrv for 
the electric lighting of the district came again before the 
Urban District Council on receipt of a letter from Mr. J. W. 
Williams, of Pwllfanog, asking if, in case he and others 
sought a Provisional Order, the Council would oppose or 
approve of such application, and adding.that they were 
prepared to recompense Mr. Parry, provided he was 
reasonable. If the new promoters did not receive a replv 
within 10 davs, thev proposed to proceed. The Clerk read a 
letter from Mr. Parry, saving he was now in a pcsition to 
begin the work of putting down plant. He explained that 
the preliminary negotiations had taken longer than he had 
anticipated, and for that reason the parties co-operating 
with him feared the installation would not be finished quite 
at the time arranged. He himself, however, felt sure it 
could. Still, in view of his friends’ uncertaintv, he now 
applied for an extension of time to the extent of three 
months. Mr. Parrv's application was agreed to, and the 
Council decided thev could not deal with Mr. Williams. 

SKEGNEsa.— The Urban District. Council is calling a 
special meeting to decide upon the advisability of applying 
to the Board of Trade for a Provisional Order giving the 
necessary power to supply the district with electric light. 


TRACTION NOTES. 


BucuroN.—At a meeting of the Council a resolution 
was passed bv 41 votes to 1 legalising expenditure for the 
promotion of a Bill in Parliament authorising the Council 
to run trackless trolley omnibuses in. Brighton, Hove. 
Portslade, Southwick, and Shoreham. Councillor Parrv 
sald that in his ward strenuous opposition had been offered 
to the Corporation acquiring these means of transit. At a 
recent meeting, however, it was pointed out that the 
smell created by petrol omnibuses would be obviated bv 
running trolley vehicles, and vibration would be lessened. 
The motion was then passed approving the scheme. 
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MANCHESTER.—The Tramways Committee hes under 
consideration an important scheme for the construction 
of underground tube railwavs or tramwavs with a view to 
relieving the congestion of the streets. 

MippLEsBROUGH.—It is announced that a scheme is 
being promoted to hnk up Middlesbrough. with North 
Ormesby, Cargo Fleet, South Bank, Grangetown, Nor- 
manbv, and Eston by means of a trackless system of 
electric cars. The promoters are a private body, and a 
Bill to obtain Parliamentary. powers 18 to be lodged at the 
end of the present month. In their recent Bill. before 
Parliament the local Electiic Tramway. Company failed 
to secure an extension of (ime for the completion of their 
long-projected scheme to cxtend the existing Tees-side 
electric tramwav service to South Bank and Grangetown. 
The svndicate for trackless system is understood to be 
backed by owners of large works along the route. 

Srockrort.—The Corporation have given notice of 
their intention to apply to Parlament in the ensviyg 
session for leave to bring in a Bill to empower them to 
“equip, maintain, work, and run omnibuses, or other 
vehicles by means of overhead conductors," and to em- 
power them to run through Offerton to Marple. The 
trackless tram will be similar to those used at Bradford. 


LANCASHIRE NOTES. 

The Laboratory and its Equipment in Engineering 
Training—Joint Meeting of the Liverpool 
Engineering Society and the Manchester 

Section of the I.E.E. 


Professor E. W. Marchant, David Jardine Professor of 
Electrical Engineering at the University of Liverpool, 
delivered an address on “ The Function of the Laboratory 
in the Training of an Engineer," accompanied by a short 
account of some new laboratory equipment. at the joint 
meeting of the Liverpool Engineering Society and the 
Manchester Section of the Institution of Electrical Engi- 
neers, presided over by Mr. W. J. Willett Bruce, President 
of the Liverpool Engineering Society. In the course of 
his paper, after a reference to the Conference on Education 
and Training recently convened by the Institution of Civil 
Engineers, said that it was recognised that the three essential 
conditions of training for an engineer were (1) a good 
general education with a good grounding in mathematics, 
(2) a good college training including a good grounding in 
the general principles underlving all branches of engineering, 
and (3) a good workshop training or pupilage. As to the 
order of the last two stages, he expressed the view that it 
was best to have college training first and works after- 
wards. Dealmy in detail with this second stage of the 
engineers education, Professor Marchant said: 

Engineering in a profession which deals with three things, 
materials, machines and men. Of the last of these things 
no amount of teaching will ever succeed in giving anv 
real knowledge, the only way to learn being by experience. 
To know anything about materials and machines it is 
essential that one should have experience m the use of 
them. Knowledge gained by experience is real knowledge, 
and is not soon forgotten and Jost, and it is with the object 
of instilling some of the real knowledge about materials 
and machines, that the laboratory has been created. 

The chief functions of any scientific laboratory are: (1) 
To teach the art of deduction from experiment. (2) To 
give a practical knowledge of the operation of the machines 
wich which the laboratory is intended to deal. It is not 
necessary that the mac hinery used should be of great size. 
For most purposes a machine of 10 to 15 h.p. is sufficient, 
and there is a further advantage in the use of small 
machines, in that the student can be given a freer hand 
in making the necessary connections and arranging the 
testing appliances. At the same time the use of small 
machines exclusiv elv for laboratory practice is undesirable, 
since the student does not obtain that sense of scale, as 
Professor Unwin recently put it, which it should be one 
of the objects of a laboratory training to give. It is ques- 
tionable. however, whether the expenditure involved in 
the provision of large plant is altogether justified, since it 
is usually possible to arrange for tests to be made on outside 
plant of large power or ‘for students to participate, as 
assistants, in tests that are being made elsewhere. 

The advantage of carrying out one or two tests outside 
the laboratory under ordinary practical conditions is very 
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great, and it would be of assistance if engineers would give 
even greater facilities than thev have done in the past, 
for students to gain this very valuable experience. One is 
aware of the natural objection that mav be felt to students 
being present at official trials, but there are many obser- 
vations that have to be made in a trial, which the student 
can make as well as, if not better than, the ordinary assis- 
tant, and the pr AChieal advantage he gains is very great. 
Laboratory work appeals especially to the English 
tempe rament, which is experimental rather than theoretical, 
and it may be used with advantage to a greater extent In 
English institutions, than in those of some other countries. 
In spite of this fact, the laboratory has reached its greatest 
development in Germany and America, largely because 
the funds that have been available for educational purposes 
have been much greater as a rule than they have been 
here. In Germaiiv, especially, the laboratories in. Berlin, 
Dresden, Carlsruhe and some other places. can hardly fail. 
at first sight, to cause a pang of envv in the minds of those 
who have to work with far fewer facilities. In some cases 
which it is not necessary to specify, the equipment does 
not appear to have been devised in the best way. Too. 
little is left for the student to do. He is appalled by the 
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complexity of the appliances with which he has to deal 
and the average student fails to understand exactly what 
he is doing when he is carrying out a test. In the later 
stages of his training, it is most desirable that a good deal 
should be left to the student's initiative. He should be 
required to carry out a complete series of tests on a given 
plant, he should make these tests, as far as possible, on 
his own responsibility, he should connect up his own 
instruments, and write a report on the test, similar to that 
which would be required if the test were being made 
officially. 

There has been, and still is a great tendency in the 
equipment of laboratories, to standardise the arrangements 
adopted. To a certain extent this is almost a necessity, 
since the apparatus and machinery required for simple 
tests is bound to be very similar, and the nature of the 
tests can hardly vary to any great extent if they are to 
illustrate the same laws. In the higher branches of training 
there would seem to be much less reason for any great 
similarity between laboratories. The field of knowledge 
which can be covered by the student when his studies are 
more specialised, is necessarily smaller, the total amount 
of time available for instruction is comparatively short, 
and even if it were possible for him to spend a longer time 
at his training it seems very doubtful whether any advan- 
tage would be really gained by him. This being so, it would 
appear that the most desirable course to adopt would be 
to restrict tle provision of machinery and apparatus in 
any given laboratory, to the branches of electrical 
engineering in which the professor and his staff are most 
intimately concerned. 

The modern tendency both in general and engineering 
education appears to be against specialisation. This may 
be sound theoretically, and the position is one for which 
it is very easy to give ample justification, but it seems 
very doubtful whether a greater degree of specialisation 
would not give better results in general education, and 
there is no doubt whatever that a more specialised training 
is much better for engineers than one which covers a greater 
range of subjects. The chief argument that has been used 
against specialisation ix, that the engineer does not know 
what he will have to do subsequently. Although the 
laboratory is fundamental as far as the training of an 
engineer is concerned, it may be well to define some of its 
limitations. The work of an engineer, as distinguished from 
that of a test room assistent is primarily the design of a 
machine, or a transmission line, or a power station, or of 
some other engineering structure. That is, his work is 
constructive and not analytical. There is no question that 
the training now given in laboratories 15 adequate as far 
as practical requirements are concerned, for it is the 
practice of some works to employ college trained men in 
their test rooms almost exclusively, and to teke them 
direct from college to do this work. The main ob,ect of a 
college course is not, however, to turn out men of this 
tvpe, but rather engineers who shall be responsible for new 
works of construction. It is, of course, impossible for a 
college (and no college has, with possibly one exception, 
attempted) to produce a fully trained and qualified engi- 
neer. The practical training under commercial conditions, 
the knowledge of men, and ‘of the economic possibilities of 
a works can only be gained by practical experience in 
works, and it is one of the drawbacks of design work under- 
taken at colleges, that the student has not, as a rule, got 
the kind of knowledge it is essential for him to have if he 
is to make a successful design. The student works: under 
direction, he has comparatively small opportunity of using 
his own powers of initiative, and his work tends to become 
very largely the copying of drawings which have been made in 
former years by other students. 

One of the most valuable uses to which a Jaboratory 
can be put is for research. This work should be regarded 
as one of the most important parts of the training of an 
engineer, because it teaches him better than anvthing else 
the art of deduction from experiment and the art of obser- 
vation. In most cases it is the carrying out of the work 
that is of the greatest value, and not the result. Research 
work gives a student confidence in his methods, it 
emphasises the necessity of thinking out each step in an 
investigation, it gives him useful training in designing 
and constructing anv apparatus or machine lie may require 


for his tests, and it gives to the teacher a better indication 
than anything else as to the real qualities of the student 
and the likelihood of his becoming a successful engineer. 
The research of the laboratory is, of course, mainly in 
engineering science, that is, it deals with principles rather 
than practice, but the work of the engineer who is design- 
ing a new station, ot working out the details of a new 
machine, is doing engineering research on a larger scale, 
what one may call : engineering " as distinguished from 
engineering science. This is the true work of the engineer, 
and if colleges will turn out men who will ultimately take 
their place in large undertakings and become responsible 
for these large scale developments, they cannot do more 
to justify their existence. The author believes there is no 
form of training which tends to develop capacity for this 
kind of work better than research in engineering science. 
One of the criticisms sometimes made of research as it 
I8 carried out in the laboratory is that it tends to make the 
student, when he enters a power station or a works regard 
it more as a place for making experiments than as a business 
concern. There may have been some justification for this 
in the attitude of some students, but the career of a man 
who takes this view is, as a rule, short, and he must have 
been very badly trained if he does not realise that one of 
the first things that has to be decided to justify any under- 
taking is as to whether it is likely to prove a commercial 
success, There are students who come to college for an 
engineering training who will never become engineers, 
however long they may take over their training, and 
however much practical experience they may have, and 
there are many more who have not the capacity or in- 
clination fer research work. The former class should be 
advised at the earliest possible moment to take up some 
other avocation, but of the latter class there are many 
who may become most successful engineers and to whom 
the college should be very unwilling not to give a know- 
ledge of engineering science. Research work should not, 
in the author’s opinion, be required or expected from more 
than a small proportion of engineers in training, but it is 
one of the most useful functions of the laboratory to pro- 
vide for it, in the case of students of greater capacity, 
possibly for a much larger proportion of students than, at 
present, make any attempt to do it. int 


NEW PLANT IN THE ELECTRICAL ENGINEERING 
LABORATORIES AT LivERPOOL. 

Professor Marchant then proceeded to give an account 
of some new sets of rather special construction that have 
recently been installed in Liverpool, with a view to facil- 

tating tests on certain types of electrical machinery. One 
of the most useful of these is a set designed speciallv for 
testing induction motors. It consists of two 6 kw., 120 volt 
direct current dvnamos, running normally at 1,500 r.p.m., 

but designed so as to be capable of operation at 3. 000 r.p.m. 
These form the two centre machines of the set. The two 

induction motors are each 4 pole. and designed for three- 
phase current at 50 cycles per second. One of the machines 
1$ built with a squirrel cage rotor and the other with a 
wound rotor, and is provided with slip rings. This rotor is 
wound so that when the get is running at 750 r.p.m., the 
P.D. between the phases if 100 volts, i.e., half the potential 
difference for which the stators are designed when supplied 
with current at 50 cycles per second. This pressure can be 
applied to the stator of the other motor and thus cascade 
running can be demonstrated, and the improved starting 
torque and low-power factor of motors working under 
this condition, illustrated. "The two inner machines can be 
run as a balancer in the 230 voltmains to give a supply to 
the laboratory at 115 volts, or they may be used separately 
as generators so as to form a load for the induction motors 
when they are to run on load for an efficiency test or heat 
run. 

Another set of special interest is a three-phase rotary 
converter constructed by the British Westinghouse Com- 
pany, and presented to the laboratory by Mr. Edward 
Whitley. This machine is designed to run on a 460 volt 
direct Current circuit, and to avoid risk of racing a weakly 
saturated direct current dynamo 1s direct coupled to the 
shaft to serve as an exciter. . 

In addition to these special sets, a motor generator of 
30 kw. capacity has been installed for the supplv of power 
to the three-phase motors, and a single-phase motor 
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generator of rather special construction has been designed 
for the laboratory by Mr. Catterson-Smith, the lecturer 
in Electrical Machinery at the University, and built to 
his designs. 


This set, which was manufactured by Messrs. Campbell 
& Isherwood, Ltd., of Bootle, has a single-phase alternator 
having a full load power of 20 k.v.a. at 200 volts, 25 cycles, 
and a power factor of 0-80. The frequency can be adjusted 
to any value between 15 and 50 cycles by shunt and series 
regulation of the variable speed driving motor, which is 
connected to the 460 volt direct-current mains. The 
4-pole motor is fitted with commutation poles, and also 
with a compensating winding in slots in the main pole 
stampings, and is probably tlie first of this tvpe to be 
installed in a testing laboratory. A noticeable feature of 
this machine is the small amount of copper on the com- 
mutation poles owing to the presence of the compensating 
windings. On account of the high speed of the set, viz., 
1,500 r.p.m., the construction is on the lines of turbine 
machinery. The alternator is fitted with a cylindrical 
4-pole rotor with distributed field windings giving a field 
approximating closely to sinusoidal form, and this, com- 
bined with the fact that the stator winding is itself dis- 
tributed in six slots per pole per phase, results in an almost 
perfectly sinusoidal E.M.F. wave form. This tvpe of field 
has the particular advantage that it does not suffer ap- 


mt distortion from armature reaction on inductive 


oads. 


Owing to the distribution of both stator and rotor 
windings and the consequent close approximation of both 
fields to sinusoidal form, the effect of the cross field due 
to reaction on load is to add an E.M.F. of sinusoidal form 
to the main E.M.F., and thus an alteration takes place in 
the phase but not in the form of the E.M.F. wave. The air- 
gap is only s inch which, as the rotor diameter is 18 in., 
is very much less than would be used in the case of a 
salient pole machine, good regulation, however, is obtained 
by high saturation of the rotor teeth; this itself has 
advantage that it increases the available space for field 
copper which in cylindrical slot wound rotors can carry 
twice as many ampere turns per square inch of section 
as in wound coils 23 in. in thickness. In addition to its 
ordinary duty the alternator is intended for general alter- 
nating current testing where a constant P.D. wave-form 
between no load and heavy inductive loads is required ; 
the departure from sine form being specified not to exceed 
599 at any part at no load. The stator slots are open type 
with wooden wedges, and there are three empty slots for 
every six filled. The rotor slots are open type numbering 
six per pole, closed with gunmetal wedges J-in. thick 
which holds the winding in place, and as they are all short 
circuited together by the laminations, thev form an effective 
squirrel cage amortisseur, the object of which is to prevent 
the heavy double frequency main flux pulsation which is 
often so troublesome in single-phase machines. The wedges 
are arranged so that thev may be driven out and replaced 
by deep iron wedges, etc., in order that data regarding 
these pulsations may be obtained. The field coils are 
supported outside the slots bv heavy gunmetal hubs and 
end covers. A direct coupled 4-pole exciter supplies the 
alternator normally at 110 volts, it is designed with a 
highly saturated magnetic circuit in order that it may 
operate satisfactorily as a self-exciting machine over the 
whole speed range of the set, i.e., 450 to 1,500 r.p.m. Each 
machine in the set has two bearings, and mav, therefore, be 
run separately for experimental purposes bv removing the 
coupling bolts and distance pieces. The switch gear con- 
sists of a combined starter and regulator, designed for full 
current continous rating, in which the starting lever mav 
be left on any notch; the motor field regulator is fitted 
with an automatic switch which cuts out all the shunt 
resistance at starting, and so avoids accidental starting 
on a weak field. Both the alternator and exciter are fitted 
with field regulators having an extensive range. This gear, 
together with a circuit breaker, switches and instruments, 
gives a complete and simple control. 


In connection with all these sets the switchboards con- 
trolling the machines have been made as simple as possible. 
In order to carry out any test the student has to wire up 
all his instruments, with the exception of voltmeters, and, 
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therefore, no test can be made unless the connections are 
properly understood. On the other hand, connections to 
the mains are all made through circuit breakers, so that 
there is very little risk of damaging the machinery bv 
overloading. 


In addition, the laboratory has recently been equipped, 
through the generosity of Sir William Hartley, with a 
complete installation for wireless telegraphy. 


AUSTRALIAN NOTES. 


The Proposed Australian Institution of Electrical 
Engineers—A Hitch in the Negotiations—Two 
Amended Schemes. 


The projected amalgamation of the Victorian Institute 
of Electrical Engineers and the Electrical Association of 
New South Wales with a.view to the formation of an 
Australian. Institution of Electrical Engineers is meeting 
with so much opposition on matters alike of detail and of 
principle, that it is feared here (writes the Sydney Cor- 
respondent of the ELECTRICAL ENGINEER) that there is 
some danger of the proposal falling to the ground. The 
chief opposition to the schemes already put forward comes 
from Mr. W. H. Mvers, Member of the Council of the 
Electrical Association of New South Wales. Mr. Myers, it 
should be mentioned, is a warm supporter of the project 
in principle, but he does not believe that the achemes so 
far brought forward are sufficiently practical and workable 
to lead to the success desired. 


At the September meeting of the New South Wales 
Association, the proposal for the formation of the larger 
institution wes referred back to the Council with the view 
of having certain clauses in the proposed agreement re- 
drafted. The Council considered the matter, and after 
consulting the Victorian Institute submitted an amended 
agreement to the annual meeting of the Association in 
Sydney. The amended agreement practically proposed 
the same scheme as that already transmitted to the 
E.ectrican ENGINEER (see page 578), but with certain 
alterations in the form of presentation. On the scheme 
being brought forward and read, Mr. H. R. Forbes Mackav. 
the retiring president, moved that it be approved and 
confirmed, but Mr. Mvers brought forward an amendment 
that the scheme be again referred back to the Couneil for 
further amendment, and in support of his proposal, sub- 
mitted an alternative scheme. 


In the course of the discussion which followed the 
reading of Mr. Myers’ scheme, the newly-elected president. 
Mr. O. W. Brain, observed that he was not too pleased 
with the proposed * matrimonial event," and stated that 
if the New South Wales Association agreed to the scheme 
it would, like the married man, lose a lot of its freedom. 
He stronglv advised great caution in the contemplated 
step, which struck at the root of the constitution of the 
New South Wales Association. He was in favour of an 
Australian Institution, but not on the lines laid down: if 
a scheme were possible without affecting, in a material 
wav, the New South Wales bodv, and had for its object 
the advancement of the profession, it would have his 
hearty support. The president infused some vigour into 
his speech, and his remarks were received. with applause, 


Mr. Mvers’ amendment to return the amended scheme 
back to the Council was in the end carried hv a large 
majority. 

It was then formally moved that the first two clauses of 
the original agreement—that ^ The name of each institu- 
tion to be the Australian Institution of Electrical Engineers, 
suffixing the name of the State in which 1t is located.” and 
that " Each institution be incorporated, and adopt the 
same memorandum of association, and that qualifications 
for membership and methods of election of members be 
the same in both institutions "—be approved, but the 
motion was lost by a large majority. The effect of this vote 
is that the whole matter must be reconsidered from the 
start. 


* 
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AMERICAN NOTES. 

The Electrotechnical Commission — Electric Car 
Records—A Wonderful Machine—Tungsten for 
Furnaces. 

Dealing editorially with the work of the Internationa] 
Electrotechnical Commission as expressed during the recent 
sitting of the Commission at the Turin Exhibition, the 
Chicago ‘ Electrical Review and Western Electrician ” 
expresses satisfaction at the acceptance by the Commission 


of the responsibility for calling of all future International 


Congresses dealing with the subject of electricity, inasmuch 
as putting this function in the hands of a permanent body, 
international in character, will guarantee that there is 
continuity in effort and regularity in the time of holding 
successive congresses. It has already been decided to hold 
the next International Electrical Congress in San Francisco 
in 1915, in connection with the International Exposition 
celebrating the completion of the Panama Canal. More 
than a year ago the American Institute of Electrical 
Engineers passed a resolution requesting the Commission 
to take some action which would help to secure uniformity 
in the representation of electrical quantities in vector 
diagrams. ‘The Commission had this matter under con- 
sideration after the meeting at Brussels in 1910, and at 
Turin adopted a definite practice. The lack of uniformity 
which has heretofore existed arose from two methods of 
arriving at the representation of the electrical quantity 
by the means of vectors. In the one method, due principally 
to Fleming, the vector was such a quantity that, when 
regarded as rotating at a uniform velocity, its projection 
upon a fixed line would represent at any time the instan- 
tuneous value of the quantity, while the other method was 
based upon the use of polar co-ordinates, the vector used 
to represent an electrical magnitude being the line forming 
the diameter of a polar diagram. so drawn that its intercept 
on & radius vector represented the instantaneous value. 
In this case the radius vector was assumed to have uniform 
rotation. In both methods the same direction of rotation 
is made use of, vet the two result in different represen- 
tations of the phase angle. In the former method a positive 
angle represents lead, in the latter it represents lag. Uni- 
formity of practice in drawing diagrams is greatly to be 
desired and. the. Commission has consequently adopted a 
deiinite method for the representation of electrical mag- 
nitudes by vectors. The method adopted requires that a 
leading current shall be drawn in advance of the corre- 
sponaing electromotive force in the direction of positive 
angles; that is, counter-clockwise. A lagging current on 
the other hand will be displaced from the corresponding 
electromotive force in the negative direction of rotation. 
Another important decision of the Commission was in 
regard to symbols. Those symbols which were provisionally 
adopted at Brussels last year were permanently adopted 
and in addition the letters I for current and R for resistance 
were also agreed upon. It isa matter of congratulation that 
there has been a willingness upon all sides to sacrifice 
some present usage for the sake of international uniformity 
and hereafter we may confidently expect that all electrical 
equations written in any language will be comprehensible to 
evervone reading them. Another recommendation of the 
Commission is that the rating of electric motors be expressed 
in kilowatts instead of horse-power, but this is hardly 
likely to prove popular, unless the expression for power 


is in all cases similarly put in terms of the kilowatt. 


Twenty m.p.h. Electric Roadster. 

A new record in electric automobiles has been made bv 
Messrs. 8. R. Bailey & Company, of Amesburv, Massa- 
chusetts, the sixtv-vear-old carriage building firm, who 
during the past five vears, have devoted great skill and 
enterprise to pioneer work in connection with electric 
vehicles. The Edison Electric Hluminating Company, of 
Boston, announced some little time back that it 
would replace with electric vehicles all gasoline passenger 
cars used by heads of departments, ete., as soon as electric 
vehicles were manufactured which could do the work as 
the gas cars do it. The requirements in one class of work 
were that a car should cover in a day 80 miles in 4 hours 
running time under all ordinary conditions. The Bailey’s 
set to work on this challenge and turned out an entirely 
new car. All records for electric cars were broken by 
the Boston-New York run made by this car—244 miles in 
12 hours and 12 min. running time, or at an average speed 


m. 
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of 20 miles per hour—and the Edison Company's observer 
having reported the results of this record-breaking trip to 
his Company, an order has been received for six dupli- 
cates of the Bailey roadster for immediate delivery to 
replace gas cars now in use. The car is entirely distinct in 
design from any gas car or electric. Every effort has been 
made to make the car the lightest running one possible 
and in this regard wind resistance has been reduced to a 
minimum. The car is set very low to the ground, the 
weight being carried extremely low, but at the same time 
being suspended from the upper side of the springs. The 
frame is of novel wood construction, strongly braced with 
steel and capable of withstanding everv strain. The chassis 
is on a three-point suspension. There are the conventional 
full elliptical springs m the rear, and in front is a cross 
spring from which the upper part of the hody is suspended. 
The action of the front spring and axle produced by this 
arrangement results in the car's being capable of travelling 
over the worst of roads at high speed, with no discomfort 
to passengers. The standard battery equipment of this 
car is 60 cells of the A-4 Edison type, giving a mileage of 
between 80 and 100 at 20 miles per hour. At a somewhat. 
lower speed this mileage can be increased to well over 200 
miles. With special motor equipment the car can attain a 
speed of 40 miles per hour where such speed is required. 
The motor is of General Electric manufacture, rated at 
48 volts. The motor is suspended under the rear hood 
on a three-point suspension. The drive is by means of 
silent chain to jack-shaft, power being transmitted from 
Jaek-shaft to rear wheels bv the conventional and most 
generally approved double-chain drive. A wheel steer is 
used, with speed controller mounted on top, similar to the 
throttle on a gasoline car, giving 8 speeds forward and 
4 reverse. 


Tungsten for Furnaces. 


From a note in the “ Electrical World " it appears that 
the great advances made recently in knowledge of the 
physical properties of pure tungsten in connection with 
the development of the tungsten-filament lamp have 
suggested the substitution of tungsten for platinum as a 
resister for electric furnaces. Tungsten has for this purpose 
the two great advantages of verv high melting point and 
relatively low cost, but, on the other hand, must be pro- 
tected from oxidation, which is unnecessary with platinum. 
Electric furnaces with tungsten resisters are now in com- 
mercial use in the manufacture of tungsten lamps and 
two furnaces of this kind. one a crucible furnace, the other 
a tube furnace, were described in a recent American Electro- 
chemical Society paper bv Messrs. R. Winne and C. 
Dantsizen. In their tube furnace they use an aluminium 
tube wound with ductile tungsten foil. Quite a different 
construction (though possiblv of older date) of tungsten- 
tube furnace 1s described in a patent issued to Dr. William 
D. Coolidge, of the General Electric Company, and an 
active contributor in the development of the new tungsten 
lamp. He emplovs a solid tungsten tube, surrounded hy 
some non-carbonaceous heat insulator, like calcium oxide, 
alumina, thoria, ete. This insnlating mass is in turn sur- 
rounded by a laver of coke, and the whole is enclosed in 
a metal box. To prevent oxidation of the tungsten tube 
an atmosphere of hvdrogen or some other inert gas is 
maintained in it. The tungsten tube is made of a mixture 
of metallic tungsten and an alloy of bismuth, cadmium and 
mercury. This gives a plastic mixture which can easily be 
brought into the form of a tube, and the bismuth, cad- 
mium and mercury are later driven out hv a special heat 
treatment. Instead of pure tungsten the tube may be 
made of a mixture of tungsten with thoria, which has 
several advantages. It has a greater electric resistivity 
than pure tungsten, thus permitting the use of higher 
voltaves for operation of the furnace: the thoria serves 
to stiffen the tungsten tube, and finallv it is easy in this 
wav so to charge the refractory tube that no tungsten is 
exposed to the direct oxidising action of the air. To obtain 
this result it is only necessary to heat the tube in air and 
thereby oxidise the tungsten on the surface, which oxide 
is Vaporising as produced. There remains a porous shell of 
thoria completely enveloping the homogeneous inner 
portion of mixed tungsten and thoria. Such a tube is 
relatively inert, and at the high temperatures at which it is 
used it does not tend to sticker become welded to any 
articles which arc placed int for treatment. 
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THE DESIGN OF ELECTRICAL POWER 
STATIONS.* 


— € —À —9 


By A. H. Perrett. 

It is probably the aim of every engineer to obtain a high 
degree of economy in the plant under his supervision, but 
even the highest vet obtained is comparativelv small. At 
present we utilise as useful work much less than 10 % of the 
total energy in the coal, while we make no attempt to 
recover any of the valuable by-products which in the form 
of fixed nitrogen would produce a fertiliser at such a price 
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possible into a form in which it is most generallv applicable 
to all purposes without exception, and in which it is most 
easily applied to all our wants, and is, at the same time, in 
a form in which it is most difficult to waste or use iin- 
properly. Weare, therefore, forced to the conclusion that the 


-only complete and final solution of the question is to be 


obtained bv the conversion of the whole of the coal which 
we use for heat and power into electricitv, and the recoverv 


' of its by-products at a comparatively small number of great 


electricity producing stations. The effects of such a scheme 
as this one which has been proposed by Mr. de Ferranti 
would be far reaching. The economy of stations would go 
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PLAN OF IMAGINARY GENERATING STATION SUGGESTING CERTAIN ECONOMIES IN SPACE. 


as would completely revolutionise the agricultural industry. 

If coal is to be burned economically and these by-products 
recovered it would appear to be fundamental that the 
energy in the coal should be converted at as din centres as 


* Abstract of a paper read 
gineering Society, on Friday. Nov. 
Denton in the chair. 


17, 1911. at 9.45 pm, “Mr. 


before the Northampton Institute En. | 


up to a degree hardly dreamt of, and the price of electricity 
would fall to such a value as would prohibit the use of other 
forms of power even if this were desired. The advantages 
of such a system might be enjoyed in part if electricity 
could be'produced at a cheaper rate than at present obtains. 
A very large proportion of the charges for electricity are 
due to interest on capital charges, and, if these could. he 
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reduced by economising space lirany way it would materially 
reduce the cost of electricitv. One cannot help being struck 
upon entering some power-houses by the apparent great 
waste of space, floor space and head room. It is the object 
of this paper to enquire into this apparent waste of space 
and to suggest. certain re-arrangements of plant which will 
economise space. The problem of present-dav power 
station design is far more complicated than was the case a 
few vears ago, and this is contrasted in the paper. Recent 
additions to the plant of an electric power station and ones 
which greatlv assist in the economical running are next 
dealt with, including the Tirrill regulator, the Lea water 
recorder, and the Davis-Perrett patent oil eliminator, which 
are briefly described. From numerous examples of power 
station design certain principles are next deduced and sug- 
gestions are made for economising space. From these sug- 
gestions the plans of an imaginary station are drawn up, in 
which are embodied the principles and suggestions deduced. 
In conclusion, attention is drawn to the use of ice-making 
machinery for improving the load factor of the plant. This 
idea is extensivelv carried out in America, beside improving 
the load factor with all the attendant advantages the ice is 
sold at a profit. The suggestion is made that this idea might 
be extended and applied in this country to electro-chemical 
and electro-metallurgical processcs. In all there are three 
definite points raised for discussion in the paper : 

I. The amount of space which should be left for dis- 
mantling the machinery. The author suggests leaving room 
for dismantling one-third of the plant at one time without 
overcrowding the working space. 

2. The plan of the imaginary generating station and the 
suggestions embodied therein. 

3. The use of electro-chemical or electro-metallurgical 
plant for increasing the load factor óf the station. 

The suggested plan of a generating station is shown 
below. Exch unit is absolutely complete in itself with boilers, 
economisers, condensers, circulating and air pumps, and 
high voltage switchgear, although sufficient and suitable 
valves are provided for interchange parts during breakdown. 
The turbines are vertical Curtis type placed above the con- 
denser with the generators on top. An observation gallery 
runs the whole length of the station with the high voltage 
switchgear arranged immediately below it. The trans- 
formers and their high voltage switchgear are placed below 
the floor line and are accessible to the crane through trap 
doors in the floor. The whole of the switchgear is controlled 
from a desk tvpe board, situated in a bay, on the observa- 
tion gallery. The chief alterations in design of the boiler- 
house are the placing of the economisers on the top of the 
boilers, a method which is adopted in one large generating 
station in London. The Schulz economiser, which is just 
being introduced in this country, appears to be specially 
suitable for this purpose. Turbine feed and lift pumps are 
emploved, as these have special advantage in small repair 
bill and quickness with which they may be started. The 
whole of the auxilary throughout are driven bv electric 
motors, the current for this purpose being supplied from the 
motor generator situated under the desk control board, this 
machine also supplying current for the clectrical operation 
of the high voltage switchgear. 


THE FARADAY SOCIETY. 


Dr. Acheson’s Researches on Electric Furnace 
Produets. 

At the sixtieth ordinary meeting of the Faraday Society, 
at the Institution of Electrical Engineers, Victoria Embank- 
ment, Mr. James Swinburne, F.R.S., Past-President, in 
the chair. an address was given to the Society by Dr. 
Edward E. Acheson, of Niagara Falls. 

Dr. Acheson' s address, which was of an informal character 
dealt with his own researches on electric furnace products. 
These researches date back to 1891, when he first made 
carborundum experimentally by passing a high current 
bv means of carbon electrodes through a mixture of clay 
and coke in an iron bowl. In spite of the remarkable hard- 
ness of the product, it took some time before it found a 
commercial outlet. Thenext step was to raise the temper- 
ature of the furnace so high that all the silicon was driven 
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off and pure graphite left behind. Eventually a cheap waste 
Californian ash was used as raw material, and this viei i^i 
a non-coalescent, easily pulverised graphite. Last vear 
13,000,000 Ibs. of graphite were sold. The rccuction of 
silicon from a close mixture of fine silica and fine graphite 
—thelatter envelops the particles of silica, rendering them 
conductive—was next attempted and successfully accom- 

plished ; it is now made in thousands of tons. Aluminium 
has also been reduced from a mixture of bauxite and 
graphite. From the soft graphite are made the mixtures 
known as " aquadag " and “ oildag." These consist of the 
graphite in a defloculated or colloidal form, keld in «i: pen- 

sion in water and oil respectively. To deflc ulate the 
graphite it 1s ground with some organic compound, usuallv 

gallo-tannic acid containing a httle ammonia. The subject 

of defloculation was discussed generally. Any non-metallic 

substance that is amorphous, insoluble, and not fusible can 

be defloculated, and the agents may be tannin, extract of 

straw, or grass, or dung, or any similar body. CO, will 

defloculate, and the author suggests that perhaps carbon 

is sometimes fixed in this way in nature. The agent alwavs 

becomes intimately attached to the graphite during the 

process and possibly penetrates its particles, throwing, off 

groups of molecules, or even molecules of each of w ich is sur- 

rounded by a minute film of colloidal jelly. Tu principal 

application of defloculated graphite—suspended in water 
or kerosine—is as a lubricator. As such there must soon be 

a great demand for it, for only a 50 years’ limit has beein 

assigned to present supplies of natural pertoleum. On 

account of its low viscosity it 1s greatly superior to heavv 

oil lubricants, in which heavy frictional losses of power take 

place. In the fine colloidal state the graphite cannot be 

squeezed out from between the bearing surfaces, but it 

enters the pores and “ evens up” the metals, and eventuall v 
a surface like glass is produced. The best proportion of 

graphite to use is about 1 cubic inch m 5 gallons of water. 

It is noteworthy that steel will not rust in" aquadag." but 

remains quite bright. The material is in use in all the 

transport power houses in New York. 

The lecture was accompanied by a great many experi- 
ments illustrating the production and properties of colloidal 
graphite. 

Dr. J. A. Harker gave voice to the appreciation of the 
meeting at hearing Dr. Acheson, to whom all electro- 
metallurgists were so indebted, and listening to his inspiring 
and suggestive address. He remarked that carborundum 
belonged to a special class of conductors wliose conductivity 
increased at high temperatures. 

Mr. L. Gaster hoped that the use of substances such as 
siloxicon for lining crucibles would develop. 

Mr. Robert Bond remarked on the immense services 
rendered to those who were engaged in the development 
of electrolytic processes bv the large graphite electrodes 
which were the outcome of Dr. Acheson's researches. 


Mr. A. Hiorth described the use of colloidal graphite in 
guns and rifles. When it was not used the barrels eventually 
burnt out, sothat its use enormously enhanced the life of 
the guns, besides increasing the range by 15 per cent. 
Graphite, however, was expensive in Europe. and he hoped 
that it would be made in Norwav. 

Mr. Ritchie described his experiences with carborundum 
wheels. He hoped engineers would become aquainted with 
the new graplute products. 

Dr. H. Borns, referring to Mr. Hiorth's remarks, said 
that the use of graphite probably prevented a discharge of 
powder in front of the bullet, which was known to take 
place in the ordinarv wav. 

Dr. Acheson replied in detail to the points raised. Graphite 
was very popular in the States for gun lubrication. About 
4 grains were required for each bullet, and there was practi- 
cally no wear of the rifle at all. The cost of graphite would 
probably be reduced in tlie near future, but the consump- 
tion as vet did not justify its being made at more than one 
centre, 


The wireless telegraph installation by Llovd's at Port 
Said has been completed, and on and after Saturday next 
wireless telegrams can be dispatched to any ships within 
the radius of the apparatus from any telegraph office in 


Egvpt. 
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Wireless Telegraphy. 


Contributions to this section of the ELECTRICAL ENGINEER are cordially 
invited from all parts of the world, payment for matter used being made on 
our usual scale rate. 


Writing in the “ Zeitschrift fur Schwachstromtechnik," 
Herr Bredow says: “ I consider that the position taken u 
by the See-Berufs Genossenschaft (Sea Trade Union) with 
regard to the compulsory introduction of wireless telegraphy 
1s not only fully justified, but was demanded by the rapid 
development of that method of communication. lt is true 
that wireless telephony is not yet ripe, but it would be 
undesirable to impose precautionary rules against accidents 
solely on telegraphy. The interests of navigation will have 
to be served by prescribing neither telegraphic nor tele- 
phonic apparatus, but apparatuses for wireless communica- 
tion in general. This means, of course, that everyone must 
be left at liberty to choose the method which seems to him 
most suitable. There is no other connection between the 
question of system and the obligatory introduction of 
wireless on ships, and it will be a, vain labour of love on the 
part of certain interested parties to set up a connection 
artificially. The Telefunken Gesellschaft is called upon to 
express its opinion. I will, therefore, say a few words, 
although I believe that the system question can be solved 
only by practical experience, and not by polemics. The 
Telefunken Gesellschaft has been at work at telephony 
since 1906, and has perfected it so far that ship apparatus 
can be supplied with a range of 25 to 35 miles. At the 
present time several] systems are about on a par; the 
Fessenden Lorenz-Poulsen, and de Forest, in spite of the 
frequent newspaper announcements of ranges attained. I 
cannot deny that these alleged records and hints have had 
favourable effect on share quotations, but such has not been 
their effect on telephonic technique. It seems strange, in 
view of these records, that during the six years which have 
elapsed since wireless telephony was seriously started, not 
a single Lorenz-Poulsen installation has been put on any 
trade steamship, and that the big English Poulsen Company 
and the American De Forest Raido Telephone Company, 
both of which announced great things, have gone bankrupt, 
and that Fessenden has withdrawn himself from his com- 
pany. The reason of this is that no one is so far in a position 
to provide a telephonic station which in respect of sureness 
and economy in running expenses can compete with the 
usual wireless stations having a range of 400 to 800 miles. 
The most perfected telephone station can barely extend to 
one-tenth of this distance, and the apparatus and the 
management of it are complicated and difficult. It has been 
shown that the kilowatt consumption is from 5 to 15 times 
as great for wireless telephony as for wireless telegraphy. 
A modern ship Telefunken installation having a day range 
of 400 miles requires but a small direct to alternating 
current transformer, giving about 24 kw. at the normal 
tension. The similar transformer for telephony must supply 
from 124 to 374 kw., even at a voltage which is not desirable 
on board ship. This example is naturally theory only, for 
corresponding amounts of energy cannot in the present 
state of our technique be taken up by any microphone. It 
shows, however, that we are not yet able to construct 
telephone stations which will render the same service as 
the already existing wireless, and also that could they be 
constructed they would be very expensive. Wireless 
telephony may possibly be of service in war time, when 
expense is but a secondary consideration. It is obvious, too, 
that the conditions governing the transmission are then 
quite different from what they are in ordinary commercial 
intercommunication. Another point which shows clearly 
the imperfect state of wireless telephony may be illustrated 
by the following example. I had recently a telephonic 
conversation with an English linguist. So long as we 
conversed in English all went well. When it was a question 
of French the results were fairlv satisfactorv, Spanish, 
however, was bad, and Dutch, Danish, Swedish, Portuguese, 
Russian, Italian and Turkish could not be followed at all. 
This shows that & telephonic station on board a ship cannot 
as vet be had so that it will give proper messages in all 
languages. With wireless telegraphy the case is totally 


different, as the operator has the international Morse 
alphabet at his elbow. Even if a telephone station were 
attached to every wireless telegraph and working with 
Esperanto, there would still remain the difference in range, 
and the necessity of having operators acquainted with that 
cosmopolitan language.”’ 
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The Japanese Government has assumed a monopoly for 
all commercial stations, and so far possesses five land and 
11 public-ship stations. The transmitter used is the old 
Braun, with loose coupling.: The receiver consists either of 
a Fritter with steel poles and oxidised steel powder and 
regulable in sensitiveness by magnetisation of the powder, 
or a Schlomilch cell with tantalum point or a contact 
detector of the Koseki type, which consists of crystals of 
molybena and pyrites, or of red zinc ore and buntkupfer. 
Attempts to establish wireless communication between 
Japan and Honolulu (3,000 miles) have so far failed, but 
the distance has very nearly been covered. 


— 


The first attempts to employ wireless telegraphy for mili- 
tary purposes in German protectorates were made in 1904, 
when portabie stations were introduced during the Herero 
manceuvres into S.W. Africa. The experience thereby gained 
showed that this svstem was very good for the transmission 
and reception of orders and of information obtained by 
reconnaissance. It was also found that the best place for 
the portable station when in use was on a slope and not on a 
higher and more exposed situation. The types of apparatus 
at first used, working by discharges operated comparatively 
slowly by open spark gaps, were found unsuitable for 
tropical countries, where the constant and powerful elec- 
trification of the atmosphere made the reading of the 
signals difficult and in some cases imnossibie. 


The famous wireless station at Norddeich has been found 
to be of much use in preventing the spread of cholera and 
other diseases. Steamers which come within its radius from 
choleric countries, if they are fitted with wireless, as most of 
them are, communicate with Norddeich long before they 
arrive at their port and can exchange instructions with the 
doctors at the land stations. In this way much quarantine 
can be avoided, as many cases in which a steamer is put in 
quarantine are only matters of suspicion. If the ship's 
surgeon can satisfy the doctor by wireless at the port of 
disembarkation that such is the case, much delay will be 
saved. 


Since tlie end of September, 1910, the following wireless 
installations have been set up as substitutes for cables and 


telegraphs :— 

From ' To Distance. 
Madrid Centa 330 miles 
Madrid Barcelona 310 ,, 
Para Santarem 435 
"antarem Manaos 375 ,, 
Pekin Nankin 3930 ,, 
Nikolajewsk Petropawlow ski 790 ,, 
Muanja Bukoba 115 ,, 
Buenos Ayres Mendoza 020 ,, 


A 5W. station has been erected at Charleston (S. Carolina) 
by the Gesellschaft fur Drahtlose Telegraphie m.b.H. The 
mast is 180 ft. high and the range is 3,000 miles. The same 
firm have recently started the publication of a new journal, 
the * Telefunken Zeitung." This will be issued six times 
per annum. 


The observatory on the Zugspitze (Mt. Rosa) i5 about to 
have wireless communication with Grafeling. 


Wireless stations for communicating with ships at sea 
are to be erected near Riga and at Reval. 


The wireless station at Green Harbour, Spitzbergen, now 
approaching completion, will be able to communicate with 
Bergen via the north pole, a distance of at least 4,000 miles. 


The Russian Government is planning the establishment 
of a large number of stations on Saghalien, the sea of 
Okhotsk, and the Bering Islanda. 
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London Railway Electrification Schemes. 


Important Projects Officially Announced. 


As far. back as March 17 of the current year the North Western want to go to other destinations than 
ELECTRICAL ENGINEER (Vol. XLVII., page 289), announced | Euston Station itself, the original idea has been temporarilv 
that the London and North Western Railway Company ' abandoned in favour of a much more comprehensive pro- 
had under consideration an important scheme of electrifica- posal, including, among other details, the electrification 
tion in connection with the North London Railway. The of the North London Railway, which already forms so 
announcement in our columns was promptly contradicted, important a means of access into the heart of the City. 
but (as we subsequently had occasion to point out), not “ In the first place, provision is being made for a complete 
on the authority of the Company. system of electric railways by the London and North 
+ On Saturday last the London and North Western Railway | Western and North London routes from Watford, via Chalk 
Company issued the following official statement on the | Farm, to Broad-street Station. Between Watford and Chalk 
subject, fully confirming the announcement in our columns Farm two extra lines are being laid to accommodate the 
eight months ago : electric trains so as to free the existing four main lines for the 

" Hitherto the London and North Western Railway | ordinary fast and express traffic ; and on the North London 
Company have not been active competitors for London Railway two of the four lines continuing those of the 
suburban traffic, and have not even taken any special, London and North Western Railway from Watford to 
steps to encourage its development on their lines. Their | Broad-street will be electrified. 
reasons have been that the demands made on the available *" At Watford the new lines will also serve High-street 


facilities at Euston Station bv long-distance traffic are | Station, while the Croxley Green Branch will be worked 
so great that there has appeared to be little opportunity | electrically. Between London and Watford several new 
of accommodating there any considerable degree of suburban | intermediate stations will be opened. 

traffic as well, while the experience of other companies has “ From Chalk Farm into Euston Station the traffic will 
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been that suburban traffic, once definitely encouraged, has ; be worked on the present lines, and Euston will be entered 
a tendency to assume unwieldy, proportions in the case of | on the level, the construction of a tube station 60 ft. below 
even the most commodious of terminal stations. But the | the surface with lifts, etc., being thus avoided. 
great expansion of the London suburbs in all directions of '* Of still greater interest is the fact that from Queen s 
late years has made it necessary that the London and | Park Station a new tube railway, to be constructed by the 
North Western should make further provision for those who | London Electric Railway Company, will form an extension 
without any special inducement so to do, have already from the Baker-strect and Waterloo line, and also a con- 
settled in such numbers in neighbourhoods served by this necting link between the whole system of tube railways in 
system, and the Company have decided to carry out one London, and the trunk lines of the London and North 
of the most comprehensive schemes vet projected for Western Railway Company. 
dealing with the suburban traffic problem. " A special type of carriage, which can be used equally 
“ As first drawn up in 1907, the scheme proposed the ; well on both systems, will be provided, and residents of 
widening of the London and North Western main line | Watford and district will be enabled to travel through to 
between Watford and Kilburn, and the construction, from | Paddington, Marylebone, Baker-street, Oxford-circus, 
the latter point, of a tube railway, which would dip down to | Piccadilly, Charing Cross. Waterloo, and other stations on 
a low level station underneath Euston itself, a loop being | the Baker-strect and Waterloo line "without change of 
provided there in order that a continuous series of trains | carriage, while it will be possible to make connections at 
could be maintained. In view, however, of the fact that nine- | various points with all the other tube railways, serving every 
tenths of the suburban passengers on the London and | part of London, 
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“Tt will be seen that, under these arrangements, three 
streams of traffic from Watford are provided for m place 
of the one originally contemplated, viz., to Broad-street, 
to Euston and to the West End. 

" Even if the Company should decide to run only a 
15-minute service from Watford to each of the three 
destinations in question, this would mean that a train would 
leave Watford every five minutes and the service of trains 
could, if necessary, be increased to one every 24 minutes. 

'" Other important features of the scheme include the 
electrification of the lines from Earl's Court and Kew Bridge 
to Willesden, and also of the Hampstead Junction line 
from Willesden to Camden Town, thus affording, in con- 
junction with the electrification of the North London line 
already referred to, complete electrical services from 
Broad-street to various western and northern subvrbs, 
including, in addition to places already mentioncd, Rich- 
mond, Acton, Brondesbury, Hampstead, ete. Broacl-street 
should thus become the centre of a vast passenger traffic, 
and this will be still more the case when the extension there 
of the Central London Railway has been completed. 

“The new arrangements here detailed should allow of a 
still better distribution of London workers than exists to-dav, 
with all the advantages of frequent trains and quick travel. 
They may further help to check the overcrowding that 
characterizes certain of the more denselv populated of the 
London suburban districts bv opening up various other 
desirable residential suburbs in localities where an abundance 
of accommodation is still to be found. 

‘Although this advent of the London and North 
Western into the competition for London suburban trathe 
may be somewhat belated, it is characterized by various 
features of exceptional interest, including (1) the resort 
to so widespread a scheme of electrification, showing that 
the trunk railway companies are disposed more and more 
to fight with its own weapon the active competition in 
various districts of the electric tramway ; (2) the establish- 
ment of through connection and through train services 
between trunk lines and tubes; and (3) the distribution 
of suburban traffic under such conditions that the London 
and North Western, while taking measures to secure a much 
larger share therein, will avoid the enormous expenditure 
on additional terminal accommodation to which some of the 
other companies, swamped at their termini by the great 
proportions to which that traffic has grown, have béen 
put in the past. 


History of the Line. 


The North London Railway was incorporated in 1846 
as the East and West India Docks and Birmingham Junction 
Railway for constructing a line from the London and North 
Western Camden goods station to the West India Docks 
at Poplar. In 1850 power was obtained to effect junctions 
with the Blackwall and Eastern Counties Railways at Bow. 
The extension to Broad-street from Kingsland was opened 
in 1865 under powers obtained in 1861. One half of the 
Broad-street terminus belongs to the London and North 
Western, which is largely interested in the Company, and 
since 1909 has worked it under a leasing arrangement. 
The North London has running powers over parts 
of the suburban lines of the (Great Northern and 
the Tilbury, and as joint lessee with the North 
Western and the Midland, of the North and South 
Western Junction Railway, has connections with practically 
all the trunk lines and also with the Metropolitan and 
District Railways. The Company’s own line is about four- 
teen miles in length. The total authorised capital of the 
North London is £4,335,800, of which £3,972,000 has been 
raised. The last accounts to June 30 show a debit balance 
at capital account of £83,200. We shall have to wait for the 
statement by the directors to learn how the cost of con- 
version will be met, though it is not unlikely that it will be 
covered pactly by raising new capital and partly by 
making use of the reserves,which amount to about £160,000. 


[n + 


Plans have been submitted to the Stockholm Gas and 
Electric Light Department for the erection of a large electric 
generating station in Dalelfven. The cost of the under- 
taking, including conducting material for bringing the power 
into Stockholm, is estimated at £746,000, of which £111,000 
are ear-marked for expenditure next year. 


LONDON'S ELECTRIC MOTOR OMNIBUSES. 


With the successful demonstration in London on Mondav 
last of the Tilling-Stevens petrol-electric motor omnibus 
a vital step has been achieved towards the solution of one 
of the most pressing problems in connection with the 
ever-growing traffic in the Metropolitan area. Almost 
noiseless, odourless, wholly free from objectionable vibra- 
tion and the “ jerky” and unnerving movements of the 
ordinary motor-omnibus, the new type of vehicle has 
alreadv earned the golden opinions at the hands of both 
experts and of the travelling public during the short 
period of its experimental installation in the south of 
London, and at Monday's demonstration these opinions were 
warmly endorsed by all who took part in the proceedings. 
Mr. Richard Tilling, the chairman of Messrs. Thomas 
Tiling, Ltd., announced that after vears of work the 
company was so satisfied with the vehicle which had been 
shown that ‘they had decided to order 150. Other proprietors 
had been so favourably impressed bv its powers that over 
a hundred had been ordered from the provinces and abroad. 
In consequence of this combination of circumstances a 
new company had been decided upon, and Messrs. Stevens, 
Ltd., the Maidstone engineers who had worked with 
Messrs. Tiling to produce this omnibus, would shortly 
be established in a factory in the Midlands, for which 
34 acres of ground had been acquired. Mr. W. A. Stevens, 
managing director of Messrs. Stevens, Ltd., said that the 
new omnibus was a purely electric vehicle, which carried 
its own generating plant. It had all the advantages of a 
steam car without any of its drawbacks. Its changes of 
gear were smooth and automatic, and ‘they were made 
without the driver being conscious of them. Mr. 
Frost-Smith said that the cost of running the geared petrol 
omnibus of to-day was about 10°52d. per mile, where: s the 
petrol-electric vehicle should not cost more than 73d. per 
mile. Among its other advantages, he pointed out that 
instead of being overhauled every night, as all but the n.ost 
recent tvpes of petrol omnibuses had to be, it only needed 
overhauling one dav in ten. Those present were: Pro- 
fessor W. C. Unwin, LL.D., F.R.S., president of the Insti- 
tute of Civil Engineers ; Colonel Holden, M.I.C.E.. F.R.5. ; 
Mr. Louis Brennan, C.B., Colonel Crompton, C.B., R.E., 
and Mr. Daniel Duff, joint manager of the London General 
Omnibus Company. 


The officers of the Electrical Association of New South 
Wales for the ensuing year have been elected as follows : 
President, Mr. O. W. Brain, past presidents (ex-officio 
members of the Council), Messrs. H. R. Forbes Mackav 
and J. E. Donoghue: vice-presidents, Messrs. A. C. F. 
Webb and A. E. C. Burgess: hon. secretary, Mr. F. W. 
McAlister; hon. treasurer, Mr. G. R. Hodson; members 
of Council, Messrs. J. P. V. Madsen, W. H. Myers, W. N. 
Corner. F. B. Shenstone, and F. P. Kneeshaw ; hon. 
auditors, Messrs. E. Martyn and A. E. Waddell. 


The Council, in their report, announced that the Rooke 
premium had been unanimously voted to Mr. R. D. Dixon, 
of the Tramway Company, N.S.W., for his paper on 
“ Notes on some practical and theoretical considerations 
in determining the correct position of trolley-wires and 
fittings.” They also reported that the question of estab- 
lishing a standardisation and testing laboratory in Sydney 
has been under consideration, and it is now proposed to 
place the matter before the Government, with the object 
of having sufficient money placed on the estimates for a 
laboratory to be installed at the Sydney University. 


The International Engineering & Machinery Exhibition, 
October, 1912, has been recognised bv the Board of Trade 
as an Industrial Exhibition under the provisions of the 
Patents and Designs Act for the protection of exhibitors 
showing Inventions or Designs which have not vet been 
pateuted. The menibers of the committee are taking steps 
not only to protect their exhibitors but also to ensure 
a certain attendance of buvers in this country and abroad. 
With this end in view thev are sending out many thousands 
of invitations to our Colonies and in addition to foreign 
countries. It is necessary to send invitations many months 
in advance so that visitors from the far ends of the Earth 
can arrange their holidays and time for a visit to the old 
country, to synchronise with the Olympia Exhibition. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


Contracts Open. 


HOME. 


BLaAcKPoor.—The Electricity and Tramways Committee of 
the County Borough of Blackpool invite tenders for the supply 
and fixing of (1) One 1500 k.w. steam turbo alternator; (2) 
One Barometric jet condenser; and (3) one 800 k.w. steam 


| 
| 
| 


Are there too many Electrical 
Engineers ? 
Positions at 15s. to 25s. per week. 


To the Editor of the ELECTRICAL ENGINEER. 
Sir,—I am a constant reader of the ELECTRICAL 


turbo-generator (mixed pressure). See Official Notice. Particulars | ENGINEER and have been very interested in the correspond - 
from Mr. Charles Furness, M.LE.E., M.I.Mech.E., General | ence resultant upon Mr. Elder's letter in the Daily Mail. 


Manager and Engineer, West Caroline Street. November 29. 


I am in the position of many hundred other young men 


Daruincton.—The Corporation invite tenders for the supply | who have received both shop and college training in the 


and erection of one 500 kw. d.c. dynamo coupled to a recipro- 

cating steam engine. Particulars (£1 1s.) from the Borough 

EM Engineer, Electricity Works, Haughton-road. Decem- 
er 4. 


r 
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Dewssury.— The Board of Guardians invite tenders for the | 
supply and erection of a 3 h.p. electric motor for operating a | 


Partieulars from the Workhouse-master. 


kneading machine. 
November 30. 


SALFORD.— The Corporation invite tenders for the supply and 
erection of two 1,000 k.w. d.c. turbo-generators. Particulars 
£2 2s. from the Borough Electrical Engineer, November 27. 


WanRINGTON.—The Electricity and Tramways Committee | 


of the Corporation invite tenders for the supply of low tension 
cable. Particulars (£1 1s.) from Mr. H. V. L. Mathias, Borough 
Electrical and Tramways Engineer, Howley. November 28. 


West Ham.—The Corporation invite tenders for installation 
T electric light at the Gainsborough-road Schools, Canning 

own. 
architect to the Education Committee, 2, Fen-court, Fenchurch- 
street, E.C. December 1. 


WrexHam.—The Corporation invite tenders for the supply 
and erection of main switchboard. Particulars (£1 1s.) from 
Mr. W. G. Pichvance, Electricity Works, Willow-road. December 
5. 


OVERSEAS. 


Particulars, £1. from Mr. William Jacques, A.R.I.B.A., | 


{ 
| 


profession but who find it extremely difficult to get a 
position which would enable them to be self-supporting. 

I started my career as an apprentice with an important 
shipbuilding and repairing concern in Belgium; after 
some 16 months in their shops, I entered an apprenticeship 
course with a large electrical manufacturing company in 
the north. I have had experience in the manufacture and 
testing of all classes of electrical machinery. I have also 
attended and passed examinations in the electrical engineer- 
ing courses at one of the most up-to-date technical colleges 
in the kingdom, having taken these studies in the evenings. 

I am still with the company to whom I served my ap- 
prenticeship, acting as assistant engineer in one of the 
departments, and am well satisfied with the work upon 
which I àm engaged and the experience I am gaining. I 
however, find it impossible to keep myself on the salary I 
am obtaining. 

I have no doubt that Professor Mather's views, concerning 


the demand for technically trained men, are quite correct. 


l 
| 
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The question that presents itself is, however, “ What 
positions are these men asked to fill?’ Surely with over 
six years training and experience it is not too much for 


| young engineers to expect to be self-supporting ? 


One has only to look at the advertisements in technical 


BosNr4.— The British Consul at Sarajevo (Mr. F. G. Freeman, | Papers to see what is offered to young engineers. Positions 
reports that tenders will be received, up to December 15, at the | as shift engineers are constantly being advertised at from 
Stadtmagistrat, Banjaluka, Bosnia, for the erection of hydro- | 15s. to 25s. per week, and this for 56 hours of work. I know 


electric plant for the supply of power and light to the town of 


Banjaluka ; alternative tenders are asked for a plant with a | 


capacity of 1,500 h.p., capable of being increased to 2,500 h.p. 
and a plant with a capacity of 2,000 h.p., capable of being 
increased to 5,000 h.p. Copies of the specifications, etc., may be 
obtained from the Stadtmagistrat, Banjaluka. 


NAPIER, N.Z.—Tenders are invited by the Corporation 
of Napier, New Zealand, for electric tramway, lighting and 
power works as follows :—Contract No. 2.—Permarent way, 
road and sewer alterations, overhead work and supply mains. 
Contract No. 3.— Power station, car shed, and repair shop equip- 
ments. Contract No. 4.— Rolling stock. Tenders will be received 
by the Town Clerk, Napier, up to February 7. A deposit of 219; 


of the value of the offer must accompany each tender. Copies of | 


the plans and specifications may be seen by British contractors 


| 


at the Commercial Intelligence Branch of the Board of Trade, - 


73, Basinghall-street, London, E.C, 


Tenders Accepted. 


Lonpon.—Electrical plant for London County Council's 


sub-station at Vauxhall :—Static transformers: The British 


Westinghouse Electrical and Manufactunng Company, Ltd., — 


£2,772 10s. ; h. and |.t. switchgear: The Switchgear Company, 
Ltd., Manchester, £5,029 183. 6d. 

OLDHAM.—One 1,200 kw. turbo-generator for Corporation’s 
Electricity Department: he British Electrical Engineering 
Company, Ltd., £5,000. 

STEPNEY.—Are lamp columns and rubber cable for Borough 
Council’s Electricity Department :—Columns: Messrs. R. A. 
Bradshaw & Sons; cable: Messrs. W. T. Henley's Telegraph 
Works, Ltd. 


. Science, South Kensington. 


' Barratt ; 


several men with similar training and qualifications to my 
own, who are acting as main's engineers for a high-tension 
power distribution company in this country and whose 
salaries are not as large as those of the jointers who act 
under their instructions. I know technically trained men 
who are acting as commercial engineers and correspondents, 
whose salaries are not much larger than those of a male 
stenographer and typist. 

Surely there is something that calls for improvement ? 

I very gladly avail myself of this opportunity to add my 
name to your list of men seeking employment. I enclose 
copies of the testimonials from the firms I have worked for, 
and would like to add that I speak French fluently and have 
a knowledge of German. I should be glad of an appointment 
at home or abroad in any capacity that would enable me 
to keep myself. 

Apologising for trespassing on your valuable space. 

Yours, Srup. I.E.E. 


Diary. 

Fripay, NovEMBER 24. 
PuysicaL Society or Lonpon.—Imperial College of 
1, “ The Maximum Value of 
the Electric Stress between Two Unequal Spherical Elec- 
trodes,” by Dr. A. Russell; 2, * The Cubical Expansion 
of Fused Silica,” by Mr. F. J. Harlow; 3, “ On the Tem- 
perature Co-efficient of Diffusion," by Mr. B. W. Clack ; 
4, “The a Particles emitted by the Active Deposits of 
Thorium and Actinium," by Messrs. E. Marsden and T. 
5, " The Magnetic Transition Point of Cemen- 
tite," bv Messrs. S. W. J. Smith, W. White and S. G. 

Barker. 5 p.m. 

TuESDAY, DECEMBER 12. 
INSTITUTION OF ELECTRICAL ENGINEERS (Scottish 
Local Section).—Tenth annual dinner, The Grosvenor, 

Gordon-street, Glasgow. 6.30 for 7 p.in. 
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INSULATING VARNISH. 


You may be satisfied with the Varnish jou are using, 
because you have never used a better. It is natural, there- 
fore, that you should hesitate about changing your insulation. 
There is a Varnish on the market, however, which meets all 
the requirements of the Electrical Trade—a Varnish which 
will not go brittle under the hottest working conditions— a 
Varnish which retains its excellent insulating properties for 
years—ia fact, a Varnish which docs not ‘‘age.’’ Why not 
test this one? The more rigorous the tests, the more 
likely you are to change your opinion. This Varnish is 


MAJOR’S. 


MAJOR & CO. Ltd. Sculcoates, Hull. 


TWO BOOKS & TEN MODELS 5i- m 


There is no better way to gain a thorough knowledge of engineering than that afforded 
by the study of good books and flat cardboard models. Books gíve the REASONS for every 
piece of mechanism and MODELS show how and where each part works. 


The publishers of the first book ever issued combining these two great educational forces 
(Modern Power Generators) now announce for immediate publication 
COMMONLY EMPLOYED IN 


MACHINE TOOLS Zeno wonxenore 


By James Weir French, B.Sc. 


A NECESSITY FOR ALL ENGINEERS. 


The book is one that all engineers, electrical 


Write for samples and further particulars to: - - 


By arrangement with the publishers we are able to offer this 
entirely new work to our readers on terms which are speci- 
ally advantageous to the purchaser. 


The text of this unique book describes in a perfectly plain way 
the working and construction of every description of lathe, bori- 
zontal and vertical drill, automatic screw and turning machine, 
planing, slotting, milling, gearing, and winding machines. 


The full descriptions given are supplemented by several hun- 
dred clear and well produced illustrations. 


THE 10 COMPOSITE SECTIONAL MODELS 


specially made for the work from the maker's working drawings 
form, as it were, anatomical models of the machines. It is possible to 


show, in this way, every separate part in its correct piace, and thus, 


to supply information which coulJ otherwise only be obt.ined by 
those able to witness such machines in process of manufacture. 
The ten models are :— 
Engine Lathe. Two-Speed Sorew-driven pian, 
Automatio Turret Lathe. ing Maohine. 
Universal Facing, Boring, Dril:- Shaping Machine. 

ing and Milling Machine. Universal Horizontal Milling 
High-Speed Radial Drilling Machine. 

Machine. Vertical Milling Machine. 
Horizontal Boring Machine Universal Crinding Machine. 


or mechanical, should make their own. Directors 
of works, general managers, works managers, fore- 
men and mechanics, will all find that it is worth 
many times ite small price to them. 


AN ILLUSTRATED PAMPHLET FREE. 


To THE MANAGER, 


THE ELECTRICAL ENGINEER, 149, FLEET STREET, E.C. 


Please send me the Illustrated Pamphlet describing 
“ Machine Tools," together with particulars of the special terms 
v arranged for readers of your Journal. 


*9.*95060909900000000900000€0000009590060000020082000290990906009008200000090900€9 


(Use this form or send a P.C. to same effect.) 


VULCANITF 


SPECIALISTS "^ 
TURNED & MOULDED GOODS. 


F.CARSON t» EVANS. 
3^Fenchurch Buildings 
LONDON, E.C. 


BLAKE & INSULATING STAPLES 


Write for Samples and Prices. 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, £.0. 


The British Acting Consul at San José, Costa Rica, 
reports the publication of a legislative decree authorising 
the executive authorities to make a contract for the con- 
struction of an electric tramway from Alajuela to Grecia, a 
distance of 14 miles. Interest is guaranteed by the State 
on the capita; invested up to £95,700. 
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Electrical Manufacturers 
Association. 


NEW VICE-PRESIDENTS AND MEMBERS. 


- At a meeting of the Council of the British Electrical and 
Allied Manufacturers! Association (Incorporated) at the 
Association's Offices, 36, Kingswav, W.C., the following 
firms were elected members: The British Thomson- 
Houston Company, Ltd., the British Electric Transformer 
Company, Ltd., Messrs. Browett, Lindlev & Company, 
Ltd., and Messrs. Dick, Kerr & Company, Ltd. Messrs. 
Feld Bros. & Company, Ltd., were elected associates. 

Since the date of the Council meeting, the Secretary is in 
receipt of applications for membership by other important 

rms. 

The Secretary reported that the following gentlemen had 
assented to their election as Vice-Presidents of the Asso- 
ciation: Mr. S. Z. de Ferranti, Mr. J. McDonald Henderson, 
M.P., Mr. Hugo Hirst, Managing Director, General Electric 
Company, Ltd. ; Mr. John Kerr, Chairman of Directors, 
Dick, Kerr & Company, Ltd. ; Mr. N. Kilvert, Chairman, 
Lancashire Dynamo & Motor Company, Ltd. ; Mr. C. A. 
Park, Managing Director, British Westinghouse Companv, 
Ltd. ; Mr. O. H. Smith, Director, British Thomson-Houston 
Company, Ltd.; Mr. W. T. Stubbs, Director, Electro- 
motors, Ltd., President Manchester Chamber of Commerce ; 
Mr. G. A. Touce, M.P., Lord Vaux of Harrowden, Mr. 
Douglas Vickers, Director, Vickers, Ltd. 

The following gentlemen were elected Vice-Presidents of 
the Association: Sir Wm. Mather, Sir Andrew Noble, Sir 
C. A. Parsons, Mr. Alex. Siemens, Colonel Crompton, Lord 
Furness. 

Reports from various sub-committees were considered 
and adopted, including that of the Sub-Committee on the 
Coal Mines Bill, under the recommendation of which a letter 
(of which a copy is given below) was despatched to every 
Member of Parliament ; and that of the Sub-Committee on 
the Model General Conditions proposed by the Institution 
of Electrical Engineers recommending the transmission to 
the Institution of amendments provisionally agreed by the 
Association. 

In order to provide for the more prompt despatch of 
ordinary and pressing business than customary under the 
monthly meetings of Council, an Executive and Finance 
Committee of five members was elected. One of the imme- 
diate duties of this committee will be to prepare for the 
annual general meeting (January), at which a new Council 
will be elected. 

Applications for support from certain bodies desirous of 
projecting electrical exhibitions were considered and the 
Secretary was instructed to inform the applicants that the 
Council were unable to depart from the standing rule. 

It will be of interest to those not yet working in the 
sectional groups to know that most of the important 
business of the Ássociation (excepting matters of policy and 
questions affecting it as a whole) is conducted by these 
groups, which are at present as follows : 


Incandescent lamps. 

Switchgear and controllers. 

Transformers. 

Telephone, telegraphic and signalling apparatus and 
primary batteries. 

Wires and cables. 

Engines (reciprocating, turbines, gas and oil engines). 

Arrangements are in progress for the early meeting of 
each of the groups. 

The new offices of the Association at 36, Kingsway, W.C., 
afford good facilities, particularly for country members and 
their friends, for meeting and conducting correspondence. 
By the courtesy of the managers of the whole electrical 
and technical press (with one exception) all the weekly 
papers are to be found on the table of the reading room. 


A. Arc lamps and carbons. 
B. Accessories (light, power, and other electrical). 
C. Accumulators. 
- D. Conduits and conduit fittings. 
, E. Dynamos and motors. 
F. Fittings (including heating and cooking apparatus). 
G. Instruments. 
H. Meters. 
J. 
K. 
L. 
M. 


oz 
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Each member of the Association is requested to send to 
the Secretary at an early date a bound set of his complete 
catalogues for reference by visitors from abroad. 

In view of the fact that Mr. Hawes resigned the position 
of Secretary as from the 9th inst., and that Mr. Dunlop 
assumed full responsibility as of that date, members should 
bear in mind that all correspondence should be addressed 
to him at 36, Kingsway, W.C. 

[Subjoined is the letter referred to above, which has 
been sent by the Association to every ‘member of 
Parliament. ] 


The Association and the Coal Mines Bill. 


CLAUSE 59, SECTION (2). (As amended by Standing Committee p.] 

Sir,—-I em directed by my Council to submit to you their 
views, with regard to section (2) of Clause 59 of the above Bill, 
for which they respectfully claim your most serious consideration, 
having regard to the fact that this Association includes on its roll 
of members practically every important electrical-manufacturing 
firm in the country, thus representing about £15,000,000 (fifteen 
million pounds) of invested capital, which gives employment to 
about 100,000 workmen. 

My Council beg, first, to draw your attention to the report of 
the recent Departmental Committee (Electricity in Mines [Cd. 
5498]) composed of the experts—R. A. S. Redmayne, Esq., Chief 
Inspector of Mines; C. H. Merz, Esq. ; and R. Nelson, Esq., 
Electrical Inspector of Mines. These gentlemen found, inter alia, 
that— 

“ Electricity is to-day applied in one part of the country 
or another to every operation requiring mechanical power 
in and about a colliery ;’ 

that— 

“ The fecling against the use of electricity in mines was 

largely based d ar 2 vague fear due to lack of know- 


ledge 
that—. 
“ Experience has showa that the proper use of electricity 
cannot be regarded as inherently unsafe . . . . ; 
ard that.— 


“The number of fatal accidents due to the use of ons 
tricity in mines in any one year has never reached a fi 
greater than 1:549, of the total number of fatal Apr der 
in mines." 

In view of these findings, and to the submissions hereunder.. 
my Council find it d fficult to understand how this Bill comes to 
contain a section calculated to have the most detrimental effect 
not only upon the whole electrical but also upon the mining 
industry, by providing (Clause 59, sec. (2): that should inflam- 
mable gas in air currents of mines exceed one-half per cent., the 
use of electricity shall be at once discontinued. 

My Council respectfully submit, as follows :— 

1. That the safety of workers is already amply covered by 
section (1) of Clause 59, which prohibits the use of 
electricity where, in the Inspector’s opinion, such use 
would be dangerous to life. 

2. That it is well-known that one-half 95 of inflammable gas 
cannot be detected by the ordinary safety lamp in use in 
mines. 

3. That this percentage of gas is not dangerous, as the Bill 
itsclf admits in Clause 66, sections (1) and (2), waich 
provide that a place shall be decm»d to be dangerous 
if the percentage of gas is found to be 24°, or upwards. 

4. That, further, ur.der the same Clause, section (2) à mine 
miy be worked with naked lights provided the per- 
centage of gas does not exceed ]]—waich apparently 
goes to show that His Majesty's advisers regard a naked 
light as less dangerous than heavily-insulated electrical 
apparatus. 

9. And, lastly, that the passing into law of section (2) would 
manifestly be tantamount to a public condemnation, on' 
the authority of the Legislature, of the general use of 
electricity as an exceptionally dangerous source of 
energy, heat, and light. 

My Council, therefore, respectfully claim your most serious 
consideration of the foregoing statement in the full confidence 
that, when the Bill comes up for its third reading, you will find 
yourself in a position strenuously to oppose, on all grounds of 
reason and justice, the placing of section (2) of Clause 59, on the 
Statute Book. 

D. N. Duntop, Secretary. 


The wireless station established by Wm. Dubilier, at 
Paget Sound, has a mast 300 ft. high, to which the antennz 
spread, in umbrella form, to the ground. To enable the mast 
to withstand the gales of winter it is fixed to steel rods 
embedded in a solid foundation of concrete and angle irons. 
The antennz are in 8 divisions, each of 8 wires, and consist 
of about 12 kilos. of phosphor bronze wire. The 8 divisions 
can be used Sorel, or combined at will. 
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Induction Type Regulating Transformer. 


The type of transformer shown in Fig. 1 is often referred 
to as an induction transformer. It resembles an induction 
motor, having both a stator and a rotor. In every other 
respect it resembles a transformer, having separate primary 
and secondary windings. 

There occur many cases in A.C. practice where a variable 
alternating feeder is required, whilst the supply available 
is at a fixed pressure. It is usual in such cases to put in an 
ordinary transformer with a specially wound secondary, 
the latter having a number of tappings brought up to a 
regulating or selector switch, and by varying the position of 


the switch arm certain predetermined voltage steps may be | 


obtained. This arrangement is subject to the obvious 
disadvantage of the fixed steps; for example, if a trans- 
former for 200 volts is provided with a switch having 20 


FIG. 1. 


steps the pressure can be varied only by 10 volt steps. 


Moreover, the tappings, and the number of contacts on the | 


selector switch, are complications liable to give trouble. 
In the induction transformer illustrated in Fig. 1, and in 
the diagrams, the voltage can be varied well from zero to 
the full voltage for which the transformer has been designed. 
Indeed, bv a special arrangement of the winding it can be 


PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Many engineers have expressed the opinion that the 
system is the best method of regulating the distribution 
pressure at any A.C. supply. It has been somewhat widely 
adopted, but deserves to be taken up more generally. It 
consists in connecting the feeders in series with the 
secondary of the regulating transformer above described. 
| In cases where there are several transmission lines or feeders 
| of different length or load, independent regulation of each 


POSITION OF MAXIMUM 
SECONDARY PRESSURE 


FIG. 9. 


can be most conveniently provided by such regulating 
transformers. There is practically no loss in efficiency in 
augmenting the pressure on a line in this way, the losses in 
| the regulating transformer being sometimes less than the 
saving made by supplying the bus-bar at a lower pressure, 
owing to the core losses in the generators varying approxi- 
mately as the square of the induction. The mass of iron in 
the generators will, of course, greatly exceed that in the 
regulating transformers. 


| SS 


f POSITION OF ZERO 
SECONDARY PRESSURE 


- 


FIG. 9. 


made to give negative pressure as well. The distinguishing | 


feature, however, is one by which it differentiates itself 


from all other regulating transformers. It is that the change 
of pressure is accomplished with infinitely small graduations 
from zero to full voltage. There are no steps or jumps of 
pressure. The curve goes steadily up as the regulatum 
handle is operated from zero voltage to the full voltage. 
This appliance designed by Messrs. Cowan & Still, is a 
speciality of Switchgear & Cowans (1911), Ltd., and a 
standard range of sizes is turned out by this company, 


Diagram No. 2 shows the winding and arrangement of 
| stator and rotor in this type of transformer, the secondary 
| winding being in that position which corresponds to zero 
| pressure. 

Diagram No. 3 shows the transformer with the shuttle in 
| the position corresponding to the maximum pressure. 
| Referring to the diagrams, the secondary winding shown 
in thick black lines is wound half upon the fixed ring, and 
half upon the shuttle-shaped core, which latter is capable 
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of rotation through 180?. The primary winding is of the 
rotatable shuttle. By this arrangement the magnetic lines 
induced by the primiry winding cut half the secondary 
winding in a positive sense and half the secondary winding 
in a negative sense, the resulting E.M.F. being the sum of 
the two, and therefore maximum. There is practically no 
magnetic leakage between the primary winding and that 
half of the secondary winding on the movable core, and 
since the number of secondary turns on the iron ring 1s half 
the total, the tendency for magnetic leakage to occur at the 
air gap is reduced by half. The result is that there is a small 
drop in pressure on the secondary between no load and full 
load. The slots in the iron ring into which the secondary 
coils are wound are so placed that the area of gap between 
movable core and ring is as much and as equal as possible 
in all positions, thereby keeping down the magnetising 
current, and insuring its constancy. 

The apparatus has passed through several forms, and as 
the result of this process of evolution it has now reached 4 
point which leaves little, if any room, for further improve- 
ment. The whole transformer is immersed in oil contained 
in the cast iron tank shown in Fig. 1. The tank with its 
cover forms a convenient pedestal, and the arrangement of 
worm and wheel for rotating the movable core is an ideal 
one, enabling the smallest changes of voltage to be made, 
and securing the inovable core in a fixed position at all 
pressures. It is a simple piece of apparatus, having but 2 
primary and 2 secondary terminals. 

In addition to its use for eyualising the pressure at the 
ends of feeders and the like, this type of transformer is 
extremely useful for charging cables. The secondary in this 
case is wound to give full E.M.F. of the circuit. when 
movable core is in the position of maximum effect. The 
primary is excited from the main bus-bars. When it is 
desired to change a cable the transformer is plugged on to 
the charging bars and the regulating transformer is then 
operated until its secondary volts equal the main bus-bar 
volts. The main switch is then closed and the plug with- 
drawn. The whole operation can be effected in a few 
seconda. 

The arrangement is also reversible, namely, that the 
circuit can be very well switched off as well as graduzily 
switched on. 

A standard 15 kw. transformer has been used for 150 kw. 
charging current, the temperature rise being unappreciable 
for the short time in circuit. 

They have also been made in connection with step up 
transformers to give 40,000 volts secondary pressure. For 
pressure testing its use is obvious, and the apparatus has 
also found a very useful field in its emplovment for lamp 
testing. 

The transformer illustrated is wound for an output of 
4 kw. at 320 volts, the efficiency tested at 96 % with a power 
factor of 1 on the primary sidc. Eat oa.. 

There are many other applications of this useful form of 
transformer which will readily suggest themselves «to 
engineers. 


Window Show for Osram Week. 


We illustrate herewith one of the very striking window 
arrangements devised for the General Electric Company in 
connection with their “ Osram Week " advertising canı- 
paign. As will be seen in analysis, it comprises among other 
effective devices the striking “ Osram Week” window 
streamer; Dilux reflectors card ; miniature reproductions 
in colour of the Osram poster arranged right round the edge 
of window ; copies of coloured showcards arranged at back 
of window ; copies of attractive showcard of Osram battery 
lamps; transparent adhesive advertisement reproducing 
latest poster design attached to front of window; high 
candle-power Osram lamps; a row of Dilux reflectors and 
Osram lamps properly fitted up, at top of window; Dilux 
pendant ; fancy fittings ; candle lamps and loose lamps. 


Siemens New Works. 


Messrs. Siemens Bros. & Company, Ltd., ask us to state 
that as the greater part of their office staff at Caxton House 
is being removed to new offices at their Woolwich Works, 
all future communications relating to the following branches 
of business should be addressed to the Company at Wool- 


wich, viz.: Insulated wires and cables, telegraph and 
telephone apparatus, line materials, measuring and testing 
apparatus, batteries, railway signalling, publications, 
accounts. The postal address is Siemens Brothers & Com- 
pany, Ltd, Woolwich, Kent; telegrams, ‘‘ Siemens, 
Woolwich ” ; telephone, City 6400 (7 lines). 
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THE MOTOR MANUAL. 


A new edition of “ The Motor Manual" has reached 
us from Messrs. Temple Press, Ltd. This handbook now 
appears in its 14th edition, consisting of 35,000 copies, 
the largest produced so far, and enters its 200th thousand, 
which justifies the claim that it is the most popular motoring 
volume before the public. “ The Motor Manual” has 


been throughly revised, and all the recent developments . 


in the motor world are dealt with. A portion of the book has 
been entirely rewritten, and a great many of the old illustra- 
tions have been re-drawn to render them more explicit, 
and new ones have been added. Among the subjects to 
which greater space has been devoted in this edition, mav 
be mentioned transmission, change speed gearing, ignition, 
tyres, detachable wheels, coachwork, springing, and electric 
lighting. Written in simple language, with an entire absence 
ofjtechnicalities, “ The Motor Manual " forms an admirable 
handbook of instruction for the novice, and at the same 
time an extremely interesting review of the present develop- 
ments of cars, engines, and accessories for the regular 
motorist. The price of “‘The Motor Manual" is Is. 6d. net, 
post free 1s. 9d. 


—— M 


The French occupation of Morocco has resulted in the 
establishment of several stations in that country. Taurirt, 
Tangiers and Casablanca are connected with Oran and 
Marseilles, and Oran with Fez. The French have also 
portable stations with masts 65 ft. high and a range of 
about 90 miles. 
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NOTES. 

LECTRICALLY-PROPELLED pleasure vehicles of the 
latest American type are to be placed on the English 
market early next spring, but unfortunately it will not be 
the enterprise of English manufacturers which we shall 
have to thank for this important development. For nearly 
three years we have been urging upon deaf ears that 
British firms should make an effort to cover this immensely 
profitable ground, but no arguments have suffered to break 
down English conservatism in this matter. Very few weeks 
have passed that have not brought from our New York 
correspondent striking details of the progress of the electric 
automobile in the United States, and many important new 
developments have been faithfully recorded in our 
columns. During the electrical exhibitiontat Olympia the 
writer discussed the matter with representatives of several 
important firms of motor car builders in connection with 
the exhibit of the Edison metal-iron batteries, but those 
who were not openly hostile to the idea were frankly 
sceptical. At the motor car exhibition which followed two 
enterprising American engineers and one of the business 
heads of the firm they represented, looked into the whole 
question, with the result that the Anderson Electric Car 
Company of Detroit has acquired extensive premises in 
London, Paris and Berlin, and cars equipped with Edison 
batteries guaranteed for four years are in due course to 

be placed on the English, and Continental, markets. 


R. W. WALKER replying at the first annual dinner 
in Edinburgh of the Scottish branch of the National 
Association of Colliery Managers, to the toast of His 
Majesty's Inspectors of Mines, referred to the accidents in 
mines which had occurred during the present year. Twelve 
miners, he said, had been killed by ignition of gas, and 
eleven of these fatalities were caused by naked lights. 
Ninety-four men were burned, and all these accidents were 
caused by naked lights. Most of these accidents were pre- 
ventable. There was a better light than either the naked 
light or the safety lamp, and that was the electric light. 
There was a great future for portable electric lights in mines, 
and he would like to see the colliery managers devoting 
their energy to devising a lamp to meet all conditions. 
There was a prize to be given for such a lamp, and if the prize 
came to Scotland nobody would be more delighted than he, 
for he wanted the coal mines of the district to be worked 
as safely as possible. 


IR OLIVER LODGE in a letter to “ Nature" sounds 

a note of warning with regard to attaching too much 
importance to- negative results obtained by supposed 
electrification of a wire network over a field, “ unless there 
is reasonable guarantee that such network was really kept 
positively electrified during considerable periods. It has 
been attempted in the past," he points out, “‘ and it is 
still tempting, to supply electricity to a network by means 
of elevated spikes, arranged so as to utilise the gradient of 
potential naturally existing in the atmosphere. But think," he 
adds, ** what singularly perfect insulation would be required 
to enable electricity slowly supplied in this way to accumulate 
until a fizzing point was reached. The attainment of such 
potential over a large area would in this climate be quite 
impracticable except when a thunder cloud was passing 
overhead. The same difficulty of adequate insulation must," 
Sir Oliver thinks, “ have militated against many attempts 
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made in the past to supply electricity from aitificial but 
old-fashioned high-potential sources, especially when the 
area to be supplied extended over many acres. It must 
be further remembered," he says, “that any metallic 
network not really charged, but kept practically at zero 
potential by leakage to earth, would be presumably detri- 
mental to the growth of plants beneath it; inasmuch as 
it would tend to screen them from the natural inductive 
electrification to which they are entitled." 


HORNSEY is preparing to strike a deadly blow at the 

gas industry. The Borough Counci) has decided to 
engage the services of a lady in order to extend the area 
of its electrical activities and secure more consumers of 
electric light. Modern electric cooking and other domestic 
devices have already found profitable employment for a 
good many ladies with a scientific knowledge of culinary 
matters, but so far only one electrical undertaking has 
enlisted the aid of a lady canvasser for electric lighting. 
That experiment—which was tried in the north of England 
—proved eminently successful, and would doubtless have 
still been showing excellent results had not the lady, in 
persuading one of the biggest of the local manufacturers 
to adopt electricity for his house, warehouse, offices and 
factory, made such an impression upon him that he took 
her into matrimonial partnership. Hornsey proposes to 
pay its lady canvasser a pound a week and a commission 
of ten shillings on each new consumer she manages to 
secure, so there is an excellent prospect of both of them 
making avery good thing out of it. The Electricity Com- 
mittees of two other Borough Councils in the Metropolitan 
area are contemplating a similar experiment, and it is 
suggested that special courses of instruction shall be 
arranged, free of charge, for aspirants to the position. The 
Hornsey Electricity Committee did not carry their point, 
we note, without incurring criticism, which even went to 
the length of ridicule. But they stuck nobly to their 
contention that canvassing could be better done by a 
woman than bv a man, and that feminine arts were “ more 
insidious " than those of the other sex. The Committee's 
motto, we understand, is in future to be “ Sweetness and 
Light." i 


HE Editor of the “ Gas World " notes, not without a 
sort of undercurrent of dismay, “ the remarkable 
disparity of numbers between the organization which 
stands for the gas engineering profession of this country 
and the electricians’ society.” The total corporate member- 
ship of the Institution of Gas Engineers is a little over 
700, whilst that of the Institution of Electrical Engineers 
is published as totalling 6,330. “ Comparison of these 
figures with what is known of the respective bulk and 
importance of the industries represented by these societies," 
he observes, ** only enhances the impression of inequality." 
At the present rate of progress, however, the bulk and 
importance of the two industries will soon adjust themselves 
to the figures. 
IR ARTHUR MARKHAM infused some vitality into 
the debate on the Coal Mines Bill in the House of 
Commons by a vehement denunciation of the Government 
of which he is nominally a supporter, for their “ cowardly 
attitude " with regard to the clause requiring the use of 
locked safety lamps in gassy) seams; bý The(Government,” 
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he declarcd hotly, “seems tchsve were regard for votes 
than for the interests of the people they profess to serve. Iam 
convinced that the Under-Secretary was a strong advocate of 
the clause as it stood, and yet at the last moment, for 
electioneering purposes only. the Government are going to 
destroy one of the most useful and valuable clauses in the 
Bill in order that Scottish Members might not be alienated.” 
* The Government," he continued, “ is going to throw over 
their technical staff and the Report of the Royal Com- 
mission in pursuance of a log-rolling policy for votes and 
in order to conciliate powerful interests which are opposed 
to the measure and the ignorance and prejudices of workmen 
in Scotland. Statistics show that there is a much larger 
number of fatal accidents in Scotch mines due to naked 


lights in proportion to the quantity of coal extracted than ` 


in England and Wales. The action of the Government in 
this matter is more than contemptible. I am amazed," he 
added, “that after the great fight which has been waged 
in Committee over this clause the Government has given 
way at this stage." It must be confessed that Sir A. Mark- 
ham's strictures were not wholly undeserved, for the 
attitude of the Government was distinctly '* wobbley ” 
regard to this clause. But when Clause 59 was reached on 
the following day and Mr. Newman moved the omission 
of the sub-section forbidding the use of electricity where 
the amount of inflammable gas is one-half. per cent. or 
upwards, Sir Arthur Markham was on his feet again with 
another protest. It would be simply madness, he declared, 
to allow motors in mines in which gas was present; and 
he repeated once more the old fiction that one of the 
greatest mining calamities of recent times was due to the 
use of electricity. Here was a case in which with justice 
he might have denounced the Government for throwing 
over their own experts and ignoring the report of the Royal 
Commission. But to the member for the Mansfield Division 
electricity is like the red rag to the bull. The amendment 
was in the end withdrawn, but another, brought forward 
by Mr. Lyell, making the percentage one-ahnd-a-quarter, 
was adopted. 

To assess the hollowness of this cry of “ madness ” it is 
only necessary to turn to the new annual report of Mr. R. 
Nelson, the Electrical Inspector of Mines, which was issued 
last week. We learn from this that Electricity has been 
newly introduced during the year into forty mines, that 
there were ninety-six more coal cutters in use than in the 
previous year and ninety-seven more coal face conveyors. 
The “Iron and Coal Trades Review" estimates that 
these extensions in the use of electrical equipment means 
that at least one thousand miles of wire and cable have 
been added during the year to the quantity already in use. 
Now if there were the shghtest vestige of truth in 
the hysterical allegations of the anti-electricity party, 
we should naturally and necessarily expect to find a 
marked increase in the number of casualties arising through 
this “ terrible danger " this “ weird and mysterious menace" 
as its opponents have called it in the House of Commons 
and elsewhere. What do we find? * There were no fatal 
ignitions of firedamp caused by electricity during the year.’ 
There were twenty deaths from electric shock, or three 
less than in the previous year, notwithstanding the greatly 
increased use of electricity ; but of these twenty fatalities, 
all, with one exception, are declared by Mr. Nelson to be 
attributable to “ neglect of ordinary precautions.” Referring 
in detail to fifteen of these accidents, the Inspector shows 
that there was not one which can be regarded as having 
been unavoidable. They could have been averted on the 
one hand by the exercise of even the most elementary care 
and caution, and on the other by proper maintenance of the 
plant. On this latter point Mr. Nelson observes that 
“ the admission that much of the electrical plant in use below 
ground is not by any means all it might be is quite commonly 
made by those well qualified to offer an opinion, and I agree 
with that view; but that those accidents which occur are 
thereby explained does not, asis frequently assumed to be the 
case immediately follow. Though 1t is probable that some- 
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thing remains to be done in replacing plant which is actively 
or potentially dangerous from the point of view of the risk 
of electric shock, it is certein that there is much more to 
be done in improving the standard of upkeep of electrical 
plant below ground." If colliery owners were compelled 
to employ properly trained and certificated engineers, 
the low ratio of electrical to other fatal accidents—now 
one and a half per cent.—might be still further reduced. 


Bye during the past week has witnessed the 

inauguration of an electric bakery on an unusually 
large scale. The plant has been installed for the local 
Co-operative Society, and by its means hand work will be 
entirely dispensed with from the moment the flour leaves 
the sack until the loaves are placed on the oven plates. 
The plant comprises a dough dividing machine, a pre- 
liminary moulding machine and hander-up, an automatic 
prover, and a final moulding machine. The bakery is 
lighted throughout by electricity, the steaming apparatus 
for the automatic prover is electrically heated, and the 
power for the whole of the machines is transmitted from 
the Corporation supply by four motors developing 30 h.p. 
The flour is emptied into a hopper, from which it is picked 
up and rapidly conveyed by an endless band of small 
buckets into the sifter, in which it is blended and sifted, 
and then forced through a sieve of very small mesh by 
means of a revolving spiral brush, which extracts every 
particle of foreign matter and conveys it away to a re- 
ceptacle provided for that purpose. From the sifter the 
flour passes into the kneader where water, yeast, and salt 
in proper quantities are added. In this machine, owing 
to the peculiar action of the kneading arm, a silky dough 
of better texture than has hitherto been possible is pro- 
duced, and a loaf of improved colour secured without 
any sort of foreign admixture. The time occupied in 
kneading half à ton of dough when the machine is filled 
is fifteen minutes. The dough when ready is taken to the 
driver, which has an output of 1,400 pieces per hour and 
weighs the pieces óf dough with absolute precision. From 
it they pass to the handing-up machine, in which they 
receive their first moulding. The pieces then pass along 
& convever, and are placed in the automatic prover, 
which contains a number of trays attached to an endless 
chain. This carries them forward at regular intervals of 
time, and allows them to prove to just the degree required. 
The prover is fitted with a steam generating apparatus, so 
that the dough is in a moist warm atmosphere during this 
period. When the trays in the prover arrive at the end 
of their journey the pieces are automatically turned out 
on to a conveyer band, when, if “cottage” loaves are 
required, a knife is fixed, which cuts each piece of dough 
into two, top and bottom. 


After electric bread, electric tobacco. Five years ago 
Mr. Edward J. Lusby patented a process for the electrical 
treatment of tobacco with a view to the destruction of 
the mould spores which are so constant a menace to 
flavour as well as to keeping qualities. The principle of 
the treatment is the sterilisation of the weed by electrically 
generated ozone which not only kills the bacteria natural 
to the moist tobacco, but also transforms the oil of nicotine 
into the, comparatively speaking, innocuous substance 
called by chemists nicotyrine. Mr. Lusby says that moist 
tobacco electrically treated five vears ago and placed 
alongside ordinary tobacco of the same variety has remained 
unchanged. The electrification 1s carried out in an alumi- 
nium chamber, and experience has shown that different 
tobaccos require different treatment owing, presumably, 
to their varying conductivity. Turkish tobacco, for instance, 
requires a much higher voltage to produce the desired 
effect. From a personal test we can say that the absence 
of any irritant from the clectrified tobacco is very marked, 
alike in the case of pipe tobacco, cigarettes and cigars. These 
new products, which mark another step in the wide-spread 
uses of electricity, are being placed on the market by the 
Voltuma Company, of 22, Minories; London, E.C. 
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Being Some Contributions towards a Technical 


* Who's Who." 


Biographies by 


Dewar, Sir James, 


physicist, born September 20, 1842. Since 1875, 
Jacksonian Professor of Natural Experimental 
Philosophy in University, Cambridge, and, since 
1877, Fullerian Professor of Chemistry in the Royal 
Institution. He is, besides, a Director of the Davy- 
Faraday Research Laboratory, and has been Lecturer 
on Chemistry at the Dick Veterinary College, 
Chemist to different Societies, Examiner at Edin- 
burgh and London Universities, etc. In 1888-1891, 
was Member of the Committee on Explosives, and, 
1893-1894, a Member of the Royal Commission on 
London Water Supply ; 1894, received the Rumford 
Medal; 1897, President of the Chemical Society ; 


1899, first recipient of the Hodgkins Gold Medal; 


1900, Vice-President of the Royal Society ; 1902, 
President of the British Association meeting at 
Belfast ; 1904, knighted and received first English 
award of the Lavoisier Gold Medal by the Académie 
des Sciences ; 1906, first award of the Matteucci 
Medal of the Italian Society of Sciences; 1908, 
Albert Medal of the Society of Arts; 1909, Davy 
Medal of Royal Society. 


Rutherford, Ernest, 


physicist, born August 30, 187r. From 1895 to 
1898, at Trinity College, Cambridge, and in the 
Cavendish Laboratory as research student under 
Professor J. Thomson; 1897, awarded the 
Coutts-Trotter studentship ; 1898-1907, held the 
Macdonald Chair of Physics at McGill University, in 
succession to Prof. H. L. Callendar ; 1903, F.R.S. ; 
1904, delivered Bakerian Lecture, “ Succession of 
changes in radio-acitve bodies,” and received the 
Rumford Medal, after delivering lectures at Yale 
University and at the Universities of Illinois and 
Since 1907, he has been Langworthy 
Professor and Director of the Physical Laboratories 
at the University of Manchester, in succession to 
Prof. Arthur Schuster; and, during 1908, received 
the Nobel Prize for Chemistry, as well as the Bressa 
Prize from the Turin Academy of Sciences. 


Lady Huggine, Margaret Lindsay, 


wife of the very eminent astronomer, Sir William 
Huggins (1824-1910) who was President of the Royal 
Society 1900-1905. She made many notable astro- 
nomical and chemical researches, by herself as well as 
in conjunction with Sir William. They obtained in 
1890 the admirable photograph of the great nebula in 
Orion which is fully described in the volume of 
"Scientific Papers," which she edited with her 
husband, and which contains the results of their joint 
and individual labours in establishing the science 
of astrophysics. Lady Huggins is an Honorary 
Member of the Royal Astronomical Society since 
1903 and has given besides much attention tostudies 
in archeology, music and the arts generally. 


e 


P. F. Mottelay. 


Larmor, Sir Joseph, Kt., 


mathematician, born July 1r, 1857. From 1880 to 
1885, Professor of Natural Philosophy in Queen's 
College, Galway and in Queen's University, Ireland ; 
1885-1903, Lecturer on Mathematics at St. John's 
College and on Mathematical Physics at the 
University of Cambridge; rgoo, President of the 
Mathematical and Physical Section of the British 
Association. Since rgor, Secretary of the Royal 
Society, and, since 1903, Lucasian Professor of 
Mathematics at Cambridge University. He is a past 
President of the Cambridge Philosophical Society, 
Treasurer of the London Mathematical Society and 
has been Examiner in Mathematics and Natural 
Philosophy at the London University. 


Lord Lister, Right Hon. Joseph, 


"the father of modern antiseptic surgery," was 
born April 5, 1827. In 1860, he was appointed to 
the Glasgow Chair of Surgery ; in 1869, to a similar 
post in Edinburgh, and in 1877 to thesame Chair in 
King's College, London. During 1863, he had delivered 
the Cromian Lecture before the Roval Society, from 
which he received the Royal Medal, and in 1880 
obtained the degree of LL.D., from both Cambridge 
and Oxford. In 1883 created a baronet, and in 1897 
raised to the peerage as Baron Lister of Lyme Regis. 
From 1895 to 1900, he was President of the Royal 
Society ; in 1902, received the Copley Medal, 
the Prussian Order Pour le Mérite and became one 
of the twelve original holders of the English Order 
of Merit. 
Lodge, Sir Oliver Joseph, 
physicist, born June 12; 1851. In 1875, Demonstrator 
of Physics at University College and Reader in 
Natural Philosophy at Bedford College ; 1878-1884, 
Secretary of Section A of British Association, and, 
in I89r, its President at Cardiff ; 1879, Assistant 
Professor of Applied Mathematics, and, in 1887, 
Assistant Professor of Physics. at the. University 
College; London; 1881-1900, Professor of Physics 
and Mechanics at University College, Liverpool ; 
1891, President of the Mathematical and Physical 
Section of the British Association ; 1898, received 
the Rumford Medal; 1899-1900, President of the 
Physical Society ; 1900, appointed by the Crown 
the first Principal of the new Birmingham 
University ; 1901—1904, President of the Society for 
Psychical Research ; 1902, knighted. 
(End of the First Section.) 


During the last three years the number of gas engines at 
work in Leyden has fallen from 105 with a collective h.p. 
of 629, to 66 with a collective h.p. of 365, and the number 
of electric motors has increased to 385 with a collective 
power of 1,243. The use of gas for power purposes has 
fallen by 45°, and its employment for lighting by 49,. 


t 1909, Delivered the Bakerian Lecture, Royal Society. 
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The Institution of Electrical Engineers. 


AUTOMATIC REVERSIBLE BATTERY 
BOOSTERS. 


Bv R. RANKIN, Associate MEMBER. 


At a meeting of the Institution of Electrical Engineers, 
London, on Thursday, November 23, Mr. R. Rankin, 
Associate Member, read a paper on '* Automatic Reversible 
Battery Boosters." 


SUMMARY. 

Boosters are classified in three leading divisions. Under 
Class A are described the plain differential Pirani, Crompton 
and Lancashire systems, with a discussion of their prominent 
features; under Class B are the Highfield and E.C.C. 
systems. A discussion follows of the effect of main generator 
compounding, the action of line diverters, and of some causes 
of inaccurate working of diverter boosters in general. The 
advantages of boosters controlled by external regulators 
over those of the diverter type. and the leading principle 
of their operation, are briefly mentioned. Such boosters 
belong to Class C, and those described are Entz, B.T.H., 
Taylor-Scotson, Tilney, Thury, and Brown-Boveri, while 
the systems of Lincoln and Bijur are also referred to. 
Some methods of using battery-booster plant are then 
considered, and several methods of adapting such plant to 
the control of winding gear are described. The question 
of the employment of batteries on alternating-current 
systems is next treated, and some of the necessary plant 
described, including regulator solenoids, the split-pole con- 
verter, and a special form of automatic exciter responsive 
to variations in alternating-current generator load. Figures 
are given relating to the plant at the Gary Steel Works, 
Indiana, U.S.A., and a short description is given of the 
Hucknall Colliery plant. 

In & summary of conclusions the author observes that 
in the installation of a battery and booster on a highly 
fluctuating load both the generator and battery are operated 
under satisfactory conditions, for it 18 a fact that batteries 
working under such circumstances usually remain in very 
good order indeed. There can be little difference between 
the actual practical results obtained from the use of those 
of Class B and the Lancashire booster in Class A. The other 
members of Class A cannot be so satisfactory as those 
referred to. There are the difficulties introduced by the 
running of compound generators and the effect of a high 
state of battery charge, but those can to some extent be 
avoided. If the booster gives fairly satisfactory results the 
compounding of the generator can be reduced, but boosters 
of Classes A and B must be more sluggish in action than 
those of Class C, certainly more so than those of this class 
in which an overshooting effect, suitably checked, can be 
arranged for, even although an additional link is introduced 
into the svstem in the form of an exciter. Where considera- 
tions of field copper are the cause of an exciter being used 
with a Class A booster the sluggishness becomes still more 
pronounced. The main factor causing the lag in diverter 
boosters is the use of the diverter itself. When a variation, 
say an increase, in line current occurs, the first increment 
must perforce come from the generator, and the diverter 
being non-inductive this increment may be, and usually 
is, very considerable, since, as has been shown, there is 
a great difference between the initial rate of rise of current 
in the diverter and that in the diverter coil in parallel 
with it. There can be but little doubt that externally 
regulated boosters are quicker in action than those of the 
other classes, even without the refinement of laminated 
fields, and with the addition of an exciter. The Entz 
booster possesses the great advantage of extreme simplicity, 
and the other equally important advantage that it employs 
absolutely no moving electrical contacts, and those are 
points which provide a strong argument in its favour. 


Types of Boosters. 


Of automatic reversible battery boosters there are a 
ereat. many types, each having its own special features, 


and the object of the paper is to describe the principles 
underlying their operation, and so to compare them as to 
give engineers a means of settling which type is the most 
suitable under given conditions. When it is considered 
that a saving in coal consumption of between 20 per cent. 
and 30 per cent. can be obtained through the installation 
of a battery and booster plant, in cases where the load is 
of a very highly fluctuating nature, and, say, 10 to 15 
per cent. by the provision of a reliable automatic booster 
in cases where a battery is already installed without a 
booster, it will be seen that an exceedingly good case can 
be made out for this type of plant. The percentage savings 
given above are not at all exaggerated, but are results 
obtained in actual practice. In order to obtain the maximum 
economy the battery-booster plant should equalise on the 
total load of the system on which it is installed. This, of 
course, it cannot usually do in the ordinary corporation elec- 
tricity station where the three-wire general supply system 
with earthed neutral has to be kept separate from the traction 
system with its rail return, but, even when equalisation 
is only carried out on the traction load, which is supplied 
by separate main generators, striking results can be ob- 
tained. They become more marked when the traction and 
general supply systems can be supplied from one set of 
generators, being connected by a link in the form of a 
motor-generator. Broadly speaking, the boosters in use 
in this country belong to one of three classes :— 


(A) Those in which the booster can be self-contained 
and operated by its own field windings independently 
of any outside controller. 


Those in which a so-called exciter is an absolute 
necessity, not merelv for exciting purposes, but 
being an essential in the theory of the system. 


Those in which an external automatic regulator is 
used on the booster field, either indirectly or through 
an exciter, the latter not being an essential in the 
theory of the scheme. 


Class (A). 


Differential Booster.—'The simplest type in this class is 
the simple differentially wound machine shown in Fig. 1. 
In this case a coil A, carrying a portion of the total load 
current, and giving a booster voltage in the discharge 
direction. acts in opposition to a coil B, excited from the 
busbar voltage, and giving a field tending to produce a 
charge boost. The busbar voltage being assumed constant, 
the effect of coil B will be constant and definite for a 
definite adjustment of its regulator.. The effect of coil A 
will just balance that of coil B when the line current has 
some definite value. The battery being assumed in a 
floating condition—that is, its voltage, with no current 
flowing into or out of it, being just equal to the 
busbar voltage—it is evident that the battery will be 
idle and the generator will supply the load when the effects 
of coils A and B just balance each other. An increase of 
load past the definite value required to make A balance 
B will cause A to overpower B, and a resultant booster 
voltage in the discharge direction will be produced. The 
battery will accordingly come to the assistance of the 
generating plant, and will give a discharge current of such 
a value that the total drop of voltage due to it, in the 
battery-booster portion of the plant, will just equal the 
voltage produced by the excess of the effect of A over that 
of B. With ideal working and the diverter C properly pro- 
portioned, the discharge current would be practically equal 
to the excess of line current over that at which À and B 
were just balanced. A decrease in line current would have 
an exactly opposite effect, B overcoming A, and the battery 
charging by an amount practically equal to the drop in 


(B) 


(C) 


|Jine current. The battery being continually on the charge 


or discharge, its E.M.F. will not remain at the floating 
value, but will vary considerably, as also will its resistance. 


| For this, in the scheme under consideration, there is no 


compensation, and although the line current has such a 
value that A just balances B, the batterv may be dis- 


‘charging or chargingdepending on whether its voltage is 


- 
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above or below the floating, value. Owing to the battery 
resistance being variable, with a low state of the battery 
the same charge and discharge will not be obtained with 
a given variation in line current, as was obtained when 
the battery was in a floating condition. A similar remark 
applies when the battery is in a higher state of charge than 
that represented by the floating condition. | 

Pirani Booster.—The shunt coil is, in the Pirani system, 
connected across the battery. It was explained in the case 
of the simple differential booster that connection across 
the line voltage, which should be approximately constant, 


C 


FIG. 1. 


does not permit of the battery being charged and dis- 
charged in such a way as to keep the generator load con- 
stant, the varying state of the battery tending to check 
both charge and discharge. The differential booster is, 
however, quite stable in its action. The connecting of the 
shunt coil across the battery in the case of the Pirani 
booster certainly gets over the above-mentioned difficulty, 
but it introduces another trouble, which is quite as bad 
as the one eliminated, viz., that the action is unstable, and 
the battery tends to over-charge and over-discharge. 
Crompton  Booster.—The Crompton booster is the ele- 
mentary Pirani with the addition of a shunt coil connected 


: 


NMA 


| 
i 


FIG. 9. 


across the booster terminals, the object of this coil being 
ostensibly to compensate for the varying state of the 
battery : but it is difficult to see what gain is expected by 
the provision of this coil, as the undesirable features of the 
Pirani system are alwavs present in the system, and the 
action of this additional coil simply augments the trouble 
referred to in the description of the latter. The action.of 
the third coil will be understood from the following dis- 
cussion of the Lancashire booster. 

Lancashire Booster.—The Lancashire booster shown in 
Fig. 2 is of the differential type, the booster being provided 
with a third coil D, similar to that used in the Crompton 
system. Its presence here, however, is a distinct advantage. 
The coil, being connected across the booster terminals, 
is evidently excited by the difference between busbar and 
battery voltages, and it is designed in such a way that the 
field produced by it, on the booster is always of such a value as 
to produce, in the booster armature, & voiture exactly equal 
to the voltage across its own terminals. Thus there is 
always, in the battery and booster portion of the circuit, 
a voltage equal to the busbar voltage, independent of the 
state of the battery. This leaves the coils A-and B free to 
serve their proper purpose of regulating the booster charge 
and discharge, the two being balanced at normal generator 


load, and the total voltage in the battery-booster limb of 
the circuit being then equal to the floating value—i.e., 
equal to the line voltage. The diverter coil of the Lancashire 
booster carries a portion of the generator and not of the 
line current. At normal desired generator load the diverter 
coil and the separately excited shunt coil are set to balance 
each other. The self-excited shunt coil supplies the differ- 
ence between the battery and line voltages enabling the 
battery to float without charging or discharging. An 
increase in line demand causes an increase in generator 
current, and therefore in diverter coil current, which starta 
the battery on discharge. The battery voltage accordingly 
drops, but the self-excited shunt coil compensates for this 
drop, the initial voltage due to the increase in generator 
current being available to draw current from the battery 
until the battery current attains the value at which the 
generator current returns to the normal. In diverter 
boosters generally the generator current should be adjusted 
to the desired value by an adjugtment of the shunt 
coil B alone. The diverter should normally not be touched 
once it has been set to the proper value, although, in a 
Lancashire booster, both diverter and shunt regulator 
require to be adjusted if the best results are to be obtained. 


c 
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ES 
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Crass (B). 


Highfield Booster.—The connections of the Highfield 
booster are shown in Fig. 3. In this case the varying state 
of the battery is compensated for by the employment of 
a small exciter. This is connected in opposition to the 
battery through the booster shunt coil, so that the latter 
is excited by the difference between exciter and battery 
voltages. The coil is designed in the same way as the third 
coil used across the terminals of the booster in the Cromp- 
ton and Lancashire schemes, and the field it produces is 
of such a value as would produce a booster voltage exactly 
equal to the voltage across the terminals of the coil—that 
is, the difference between exciter and battery voltages. 
The diverter coil circuit being assumed open there is, 
therefore, always a voltage in the battery-booster portion 
of the circuit equal to battery voltage plus or minus the 
difference between battery and exciter voltages—that is 
to say, a voltage equal to the exciter voltage. The state 
of the battery when in a normal stable working condition 
is therefore compensated for. The facts that the exciter 
is a constant voltage machine, and that the booster shunt 
coil gives a booster voltage equal to the difference between 
battery and exciter voltages, make it possible, with a 
Highfield booster, to run the battery and booster alone 
on the load, and yet have a constant line voltage auto- 
matically provided. With a given value of exciter voltage 
the battery and booster will just float on the busbars when 
the line current has such a value that exciter voltage plus 
diverter boost is exactly equal to busbar voltage. A rise 
of line current past this will cause an increase in diverter 
boost, which increase, with proper adjustment of diverter 
resistance, will de make up the drop of voltage in the 
battery-booster limb of the circuit when a discharge current 
is flowing approximately equal in value to the increase in 
line current. Similarly a decrease of line current will cause 
the diverter boost to decrease by an amount sufficient to 
allow à charging current to pass into the battery approxi- 
mately equal to the fall in line current. 

E.C.C. Booster.—ln this, and in the Highfield system, 
the main point gained is thata voltage is always available 
and present in the battery-booster limb of the circuit, 
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equal in value to busbar voltage minus diverter boost at 
the current which it is desired that the main generator 
should take. In the Highfield scheme the exciter voltage 
is adjusted to this value, and the generator current adjusts 
itself automatically to the proper value by means of the 
rise and fall of diverter boost above and below the difference 
between busbar and exciter voltages. In Strang's scheme 
the exciter voltage is made equal to the diverter boost at 
a line current equal to that which it is desired that the 
generator should take, and the booster shunt coil is again 
80 designed that, if acting alone, it would produce a booster 
voltage equal to the voltage across the coil terminals. There 
i8 therefore always available in the battery-booster portion 
of the circuit, a voltage equal to battery voltage plus 
(busbar voltage minus exciter voltage minus battery 
voltage), that is, busbar voltage minus exciter voltage, or 
busbar voltage minus diverter boost at a line current equal 
to that desired on the generator. There is one disadvantage 
common to all diverter boosters, viz., they will not work 
so satisfactorily with over-compounded generator sunless 
arrangements can be made to over-compound simultane- 
ously both booster and generator to the same extent— 
not an easy matter—and this militates against their suc- 
cessful employment in stations where sach generators are 
employed. 

Action of Line Diverters—For proper automatic regula- 
tion of generator current, when the diverter is in the line 
circuit, there is only one correct value of diverter resistance, 
and the diverter should be adjusted to this unless the 
variations of load are more than the battery and booster 
can handle, and it is desirable to make use of the overload 
capacity of the main generating plant. Adjustment. of 
generator load should all be made on the shunt coils. When 
the line current has its normal value, the battery and 
booster should be idle, and, according as the line load falls 
below or rises above this value, the booster should cause 
the battery to charge or discharge. The working boost is 
the direct result of the amount of increase or decrease of 
the line current. With perfect load regulation and equalisa- 
tion this increase or decrease would be exactly equal to 
the battery current. With this ideal regulation the generator 
current, and therefore its voltage, would remain absolutely 
steady. The battery and booster limb of the circuit has 
therefore to act as a level compounded unit, the compound- 
ing effect being obtained via the diverter. The resistances 
of the battery and its connections being assumed constant 
and the booster without armature reaction, the drop of 
voltage in the battery and booster part of the circuit will 
be strictly in proportion to the current taken from the 
battery. The compensating increment of voltage from the 
booster diverter coil should therefore be directly propor- 
tional to the battery current, and since the increment of 
diverter drop, and therefore of diverter coil current, is 
directly proportional to the increment of line current, this 
result is evidently obtained, provided that the automatic 
working booster voltage is obtained on the straight part of 
its open circuit curve, where machine voltage varies 
directly as field current. The use of interpoles on boosters 
decreases armature reaction, but, in practice, a compound- 
ing coil in series with the booster armature is always found 
desirable with diverter boosters. 

Crass (C). 

In this class of booster control is usually made to depend 
on small variations in the generator current which it is 
desired to regulate, these small variations being turned to 
account to prevent the occurrence of larger variations. The 
idea is somewhat akin to that employed in the hit-and-miss 
system of governing a gas engine. The regulation does not 
depend on exact design, but on the rapidity with which the 
regulator can act, and, as will be seen from the following 
discussion, arrangements can be made to ensure very rapid 
action indeed. 

Entz Booster.—The simplest system is that invented by 
Entz, the prominent feature of which is a piece of apparatus 
called the Entz carbon regulator. The connections are as 
shown in Fig. 4, where an exciter is shown connected across 
the booster field, the field of the exciter being controlled by 
the carbon regulator. The latter consists of two sets of piles 
of carbon discs A and B, connected in series across a section 
of the battery ; in the figure it 1s, for simplicity, shown 
across the whole battery. The junction of the two sets is 
connected, through the exciter field C, to the middle point 


of the section of the battery in use. The generator current 
which it is desired to regulate is carried round a solenoid D, 
provided with an iron core suspended from the end of a 
lever arranged with a pressure transmitter for each set of 
carbon piles. The pull on the solenoid core is opposed by a 
spring as indicated in the sketch. The two sets of carbon 
piles being in series across a section of the battery, the 
potential differences across them will be directly propor- 
tional to their resistances, which are varied by the move- 
ment of the regulator lever. The potential of the middle 
point of the regulator will therefore vary with the relative 
resistances of the two sets of piles, and a current will flow 
through the exciter field when the resistances of the two 
sets are unequal, the direction of the current depending on 
which of the sets of piles has the greater resistance. Since 
control is dependent only on the generator current, over- 
compounding of the generator can have comparatively little 
effect on the regulation, the regulator automatically supply- 
ing any extra booster field required to meet the compound- 
ing, and, if it is desired, the line current or a portion of it 
can be carried round a compounding coil on the main 
generator in order to raise the bus-bar voltage at times of 
heavy peaks, without its being necessary to provide any 
special arrangements on the booster. This has been done 
in practice with the Entz booster. It wil be seen that 
adjustment of the generator current to any desired value is 
an exceedingly simple matter, as, of necessity, the generator 
current must automatically assume such a mean value as 
will hold the lever in a position such as will leave the 
resistances of the two sets of piles equal. 


B.T.H. Boosters.—Since the Entz system was invented 
various other systems have been introduced employing the 
same principle, viz., the variation of either of two resistances 
connected in series across the battery or a section of it, and 
having the controlling field connected between the junction 
of the resistances and the middle point of the part of the 
battery in use, this variation of resistance being made 
responsive to small variations in the generator current which 
it is desired to keep steady. The well-known Tirrill regulator 
has been employed in this way. The scheme of connections 
is the same as that of Entz, the two sets of carbon piles 
being replaced by two resistances, and the large solenoid 
by a diverter and a small solenoid. Variation of the potential 
of the junction of the resistances, relative to that of the 
middle point of the battery, is obtained, not by variation 
of the resistances, but by their being entirely cut out by 
short-circuiting. Operation of the system is responsive to 
small variations in generator current reflected in the main 
solenoid. 

No type of auxiliary checking mechanism is used with the 
Entz regulator, this being due to the sensitiveness of the 
carbon piles to changes of pressure. In fact, the Entz 
system possesses the advantages of both hit-and-miss and 
rheostatic control. When a pair of contacts on the Tirrill 
regulator are open or closed the corresponding resistance is 
either all in or all out, and “all in” and “ all out” both 
mean over-regulation, whereas, with the Entz regulator, the 
variation of resistance, although very rapid, is also gradual, 
and when the battery current, caused by a slight increase 
or decrease in generator current, begins to reduce that 
increase or decrease, the reduction immediately causes an 
alteration in the pressure on the piles, which pressure was 
due to the slight increase or decrease 1n generator current 
first mentioned, and which actually was the means of pro- 
ducing the battery current. With the carbon regulator, 
therefore, rapid action 1s obtained together with the very 
important advantage of extreme simplicity. 


Taylor-Scotson | Regulator.—Another regulator of the 
Tirrill type is that used in the Taylor-Scotson system. In 
the application of the Tirrill regulator a resistance in series 
with a field winding is open and short-circhited alternately, 
but, in the Taylor-Scotson scheme, the open and short- 
circuiting operation 1s performed directly on a field winding 
itself. The regulator is mostly used for voltage regulation, 
and, so far as the author knows, has not been applied to the 
control of battery-booster plant in the ordinary way, but 
the action is made to depend on the rise and fall of line 
voltage at some point in somewhat the same way as the 
Thury regulator, described later, is employed. Of course, 
the other external regulators could also beemployed in this 
way. 
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Tilney Booster.—The Tilney booster is classed as an 
externally regulated set. A potentiometer type booster 
field-regulating and reversing switch is operated by a small 
motor. The armature of this motor is connected through a 
resistance across the line voltage, and its field 1s wound 
differentially, one coil being excited from the bus-bars and 
the other carrying a portion of the generator current. The 
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FIG. 4. 


shunt coil is set so as to balance the diverter coil at the 
desired generator current. When the coils exactly balance 
each other the motor armature is stationary. An increase 
or decrease in generator current, due to an increase or 
decrease in line demand, disturbs the balance of the coils 
and gives a resultant motor field and a consequent torque, 
and the armature accordingly revolves and regulates the 
booster field, until the battery current assumes the value 
necessary to bring the generator current to the correct value 
again. This method of regulating the booster field follows 
the hit-and-miss principle, but the differential method of 
winding does not make for rapidity of action, and a further 
lag is introduced by reason of the fact that what 1s simply an 
ordinary field-regulating and reversing switch is used, with 
its attendant inertia and brush friction. There is no pro- 
vision made for over-regulation, and it is rather difficult to 
see that the results obtained on a rapidly varying load will 
be satisfactory. As a matter of fact, the vital iniportance 
of this checking action is not properly appreciated, and there 
are many other regulators patented of which little is heard, 
probably due to the fact that such a control has been 
omitted. 

Thury Booster.—The Thury voltage regulator has been 
applied to the control of battery-booster plant. The ques- 
tion of over-regulation, and the provision of a checking 
action arises in connection with this system as in the Tirrill 
and other external regulators. The action of the regulator is 
responsive to variations in bus-bar pressure, and a rise or 
fall of voltage from the desired value causes the regulator 
to act, and a booster voltage in an appropriate direction is 
the result. The booster is fitted with a series field coil and 
a shunt, the latter being excited from the battery through a 
potentiometer resistance and switch, the arm of which is 
rotated bv a toothed wheel. The Thury regulator cannot 
be called quick-acting in the same sense, as, say, the Tirrill 
regulator, and it can readily be conceived that much trouble 
might be experienced with it should an attempt be made to 
make the operation dependent on the variations in generator 
current instead of line voltage. 

Systems of Lincoln and Buyur.—The systems due to 
Lincoln and Bijur act on a principle similar to that of Entz. 
In Lincoln's scheme, which is patented in connection with 
alternating-current systems, the torque of a small alter- 
nating-current motor, which is responsive to variations in 
main generator current, is balanced by a spring at the 
desired value of the current. An increase or decrease of 
generator current causes a rotation of the motor, and hence, 
by means of ordinary switches, a variation in the relative 
values of the two resistances connected across the cells, the 
controlling field being therefore energised in an appropriate 
direction. In Bijur's system a solenoid is used, the pull on 
the core, which is due to generator current, being balanced 


by a spring. Variation of the two regulator resistances is 
accomplished by means of contact points dipping into 
mercury cups. | 

Brown-Boveri Booster.—The Brown-Boveri voltage regu- 
lator is applied as shown in outline in Fig. 5. The resist- 
ances, each provided with a large number of contacts, are 
connected in Wheatstone Bridge fashion, the booster field 
taking the place of the galvanometer. The terminals of the 
field are connected to two contact sectors A and B, which 
are fixed to a moving coil system. The moving coil C moves 
in the gap of a differentially wound magnet D, and carries 
an approximately constant current ; absolute constancy of 
current is not indispensable. There is no spring or other 
control to bring the moving coil into any recognised mean 
position, but it can come to rest in any position which 
results in a balancing of the magnetic effects of the differen- 
tial coils on D. One of the differential windings is connected 
across the line voltage or a part of it, and the other carries a 
portion of the generator current to be regulated. 

The differential coils may be assumed to be balanced 
initially, with the sectors A and B in the mid-position, the 
line load being equal to the desired normal value, which the 
generator should take, and the battery in a floating con- 
dition. The booster field will then have no current flowing 
in it. An increase or decrease of line current will cause a 
corresponding alteration in generator current, which will 
upset the balance between the magnetic effects of the dif- 
ferential windings, and cause the moving coil and the 
contact sectors to rotate in such a direction as to give the 
necessary discharge or charge booster voltage. Adjustment 
of main generator current is effected by adjustment of the 
strength of the shunt winding on the magnet. 

It is claimed that over-regulation is prevented by the 
lightness of construction of the moving parts of the regulator, 
and the provision of a special adjustable damping arrange- 
ment. The latter consists of a toothed sector, which is 
coupled by a flat spiral spring to the spindle of the moving 
system ; this sector drives a pinion on a disc which moves 
in the field of a permanent magnet. The flat spring referred 
to constitutes a flexible coupling link between the moving 
contact sectors and the damping sector, and therefore the 
former can move relatively to the damping system, the ten- 
sion in the spring depending on the relative positions of the 
sectors. À variation of generator current causes the contact 
sectors to move through a distance in excess of that required 
for regulating purposes. This puts a higher voltage across 
the booster field than that actually required, and enables 


it to build up its magnetism quickly in the manner explained 
earlier in the paper. The movement of the contact sectors 
tightens the spring coupling, and the damping sector begins 
to move, the returning of the generator current towards its 
normal value and the tension in the spring coupling bringing 
the contact sectors back before over-regulation of the 
generator current can take place, but, owing to the damping 
sector having moved into a more advanced position, not 
far enough to overshoot the initial position in the opposite 
direction and thus cause hunting. 

The springs E and F maintain the pressure between the 
contact sectors and the resistance contacts, and the pivoting 
of the sectors in coned cups gives a rolling and practically 
frictionless contact between sectors and contacts, the latter 
being arranged on an arc, the radius of which 1s somewhat 
greater than that of the face of the sectors. This regulator 
possesses the defect of all differential systems in that com- 
pounding of the main generator «will affect its working. 
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REGULATION ON ALTERNATING-CURRENT SYSTEMS. 


A booster employed in conjunction with an external 
automatic regulator has an advantage over the diverter 
booster in that much quicker reversal of voltage can be 
effected, due to the fact that the regulator can be so designed 
that a multiple exciting effect is obtained, the automatic 
action of the regulator checking the effect before over- 
regulation takes place. Another advantage is that with a 
good external automatic regulator the benefits of accumu- 
lator storage can be readily obtained on alternating-current 
systems, the main solenoids of Entz and Tirrill regulators, 
for example, being easily adapted so as to be suitable for 
alternating-current working. Very httle has been done in 
this direction in this country, due, perhaps, to a large extent 
to our proverbial conservativeness, but very large instal- 
lations have been put down in America operating on this 
principle. The use of diverter boosters, as described in the 
earlier part of the paper, is confined to direct-current 
systems, and regulation of alternating loads must be 
effected by plant controlled by an external regulator. 

Perhaps the simplest arrangement is the employment of 
an Entz regulator operated by an alternating-current 
solenoid, responsive to variations in the energy componenb* 
of the alternating current, the regulator controlling the 
alternating-current direct-current transmitting plant. Such 
a solenoid consists of an iron magnetic circuit magnetised 
from the line potential difference on the alternating-current 
circuit, the magnetising coil being shown wound round the 
middle yoke. On the enlarged end of this middle yoke there 
1s placed a movable coil, which is suspended from one end 
of the lever of an Entz carbon regulator; the coil is con- 
nected across the secondary of a current transformer, the 
primary of which is in series with the main which has no 
voltage connection. The flux in the core splits and crosses 
two air-gaps to re-enter the centre core, and, being produced 
by the potential coil, will lag 90° in phase behind the line 
voltage. At unity power factor in the main alternating- 
current circuit the current in the movable coil will lag 90? 
in phase behind the voltage across the potential coil, and 
hence the current in the movable solenoid and the flux in 
the air-gaps will be in phase with each other, and a pull will 
be exerted by the solenoid on the lever of the regulator, the 
pull being proportional to the product of the flux in the air- 
gaps and the current in the solenoid. If the power factor 
is not unity the pull of the solenoid will be proportional to 
the product of the magnetic flux in the air-gaps and the 
energy component of the current, this component being, of 
course, in phase with the flux. The wattless component of 
the main alternating-current current will have no effect on 
the lever of the regulator. The effect of the pull on the lever 
will be to operate the Entz regulator in the usual manner. 
An increase in alternating-current energy above the desired 
mean will cause the booster to discharge the battery into 
the rotary circuit. If the energy in *he main alternating- 
current circuit falls below the desired mean (this mean being 
obtained by adjustment of the regulator spring. as usual) 
the booster voltage will be in the charge direction, and 
energy will be transmitted from the main alternating- 
current circuit via the rotary converter into the battery. 
Other types of external regulator may be used in a manner 
similar to that just described. 


Motor-generators and Converters.—Either the motor- 
generator or the converter tvpe of plant may he used for 
the transference of power, but the latter 18 more suitable 
where quick regulation is required, as the single converter 
machine will respond to the control somewhat more quickly 
than will the combination forming the motor-generator. 

S plit- pole Converter.—In order that the auxiliary booster 
plant might be dispensed with the split-pole rotary converter 
was developed. In the ordinary converter there is, of course, 
a fixed ratio between alternating-current and direct-current 
voltages, and the object of the split-pole machine is to allow 
of a variable ratio by causing the direct-current voltage to 
vary in response to load variations in the generating plant, 
while the alternatinz-current voltage 18 maintained con- 
stant, or approximately so. The split-pole converter has 
also been used as a two-part pole machine with success, and 
it is found that with a 20°, variation of direct-current 
voltage above and below the mean—4.e., 20?5 on each side— 
the variation in alternating-current voltage is about 1°) 
on each side of the mean value. Plant of this type 1s in very 
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successful operation in the Gary works of the Indiana Steel 
Companv. 


Diseussion. 


Mr. J. S. HIGHFIELD, in opening the discussion, re- 
marked that at the beginning of the paper the author 
referred to the advantages of the battery and booster 
plant. Mr. Rankin told them that load storage batteries 
could be provided and maintained at a comparatively low 
cost. He quite agreed that the load storage battery was 
an exceedingly good piece of apparatus, provided it was 
properly looked after. He wished that makers of batteries 
would devise some method of charging for maintenance 
that was not on the principle of the present National 
Insurance Bill, i.e., that the healthy people did not pay for 
the sick ones. (Laughter and applause.) He had a great 
many batteries under his own charge. Very great care 
was taken and very high sums paid for maintenance, and 
he alwavs felt that he was paying for people who used 
their batteries less carefully. He considered that in design- 
ing & booster for ordinary work it was advisable not to 
take account of the extreme end of the charge care. Par- 
ticularly on loads where variations were very violent it 
was essential and certainly economical to work the battery 
at a moderate state of charge and to complete the charge 
only at the end of the day's run or at some time when 
the load diminished and more attention could be given 
to the work of charging it. Dealing with very rapid 
variations, Mr. Rankin contended that the diverter was 
not altogether satisfactory ; he quite agreed that as it 
was usually designed such was the case. What he thought. 
should: be done was to make the diverter inductive. In 
dealing with very rapid and varying loads it was essential 
to put a heavy flywheel on the booster itself; it made 
all the difference between successful working and in- 
different working. In considering the design of boosters 
it was a very important matter if they could be designed 
so that the connecting up and the adjustment were simple. 
If the station were designed for dealing with fluctuating 
loads, tramway loads and power loads of various sorts 
he was not altogether in agreement with the practice, 
which was fairly common, of using compound generators. 

Mr. A. M. Tay Lor, viewing the matter from the central 
station. engineers point of view, said they wanted to 
differentiate quite clearly between instantaneous peaks 
and what he might call, time peaks. In the case of time 
peaks they wanted after the peak of a load curve on a 
central station which occurred at an hour or two at one 
part of the day and drop it into the valley on the load 
curve at another part of the dav. With the automatic 
arrangement thev had to deal with the successive peaks 
and valley, following one another exceedingly 1apidly. 
No doubt the automatic booster was a very valuable 
arrangement in a case like that. He could not see how 
the author made it a saving of 10 to 15% by the adoption 
of the automatic booster where a batterv had alreadv 
been employed with the booster. The variations would 
have to be exceedingly severe for that to take place. The 
important question arose if they were to use the battery 
for central station supply as to whether that battery was 
going to be tied up to the busbars absolutely for good 
or for bad, or whether it would be cut off automatically 
at a critical moment when, perhaps, it was most wanted. 
The biggest installation of that kind was at Manchester. 
Directly the load reached 15,000 amperes the automatic 
circuit break came in and cut the battery off at the bus- 
bars, not so much to save the battery as to save the 
boosters. In Birmingham they were proposing to take 
the opposite course. They were proposing to tie the batterv 
up to the busbars for good or bad. They wanted the 
battery to stand up to the busbars absolutely and they 
were proposing to an exceedingly heavy automatic short 
circult switch which was all but closed, and when it came 
into operation clapped the battery bang on to the bus- 
bars and cut out the booster. They proposed not to accept 
the booster till it stood up to a particular test. It was 
much cheaper to design a booster which had to carry a 
short circuit current for half a second than to design a 
booster to carrv line current, the same current, practicallv 
for three minutes. There was no time in half a second 
for any great damage tó be done... Coming to the question 


of the cost of boosters he suggested that if they were not 
careful for central station work, at anv rate, thev might 
find themselves landed into difficulties. He thought that 
unless they adopted some such method as he described 
before the Institution of Electrical Engineers a vear ago 
they would get into difficulties in competition with the 
regulating cells which had come along very much in Ger- 
many. British manufacturers would have to look to their 
laurels, because if they stuck to the present methods of 
booster control they would find the cost of booster plus 
battery was slightly more than that of regulating cells 
plus battery. It was only by adopting a method which 
reduced the power of the booster by something like 70°, 
that they could really compete with Continental methods. 
* As British engineers," he continued, “ we do not want 
to be turned out; it is best to have something up our 
sleeve which is equally good as compared with Continental 
practice." He did not see any difficulty in applying the 
series parallel method to automatic boosters, provided 
they could get a suitable turnover switch. He thought 
such a switch was quite practical to design. As regards 
automatic boosters for alternating current systems, he 
did not think there was great scope for them on very 
large systems in general supply. He did not consider that 
the economy introduced by the Tirrill regulator would 
have paid for the battery. He was of the opinion that, 
so far as economy was concerned, they had been doing 
quite right in going on without any battery. Only in 
cases such as winding installations no doubt it was abso- 
lutely indispensable to have a battery. If they had in 
the sub-station alternating current apparatus so acting 
that a change in the power factor, first of all, affected 
the excitation of the synchronous machine, and secondly 
apparatus on one of those types of automatic boosters to 
compensate for the change in voltage caused by varving 
the excitation of the machine, they then had a sort of 
ideal method of compensating for the power factor in a 
satisfactory way, and in which they had energy stored 
up in the battery and available for the time of peak load 
if necessary. 


Mr. H, BURGE spoke chiefly in disagreement with the 
author. With reference to the Piram type of booster, where 
the B coil was excited from the battery and was conse- 
quently weakened when the discharge took place, Mr. 
Rankin said there was nothing to limit or prevent the 
discharge increasing, and that the battery tended to take the 
whole load off the generator. That statement was not at 
all correct in practice, for with properly designed boosters 
of this type, especmlly if constructed with inter-poles, there 
was at present at hand a convenient and easy method of 
entirely overcoming the difficulty. If they made certain 
adjustments the two-coil type of boosters gave such good 
results that the extra complications which had been intro- 
duced into other types of boosters were reallv not worth 
having: they only caused unnecessary sluggishness. Con- 
cerning Mr. Highfield’s remarks that a shunt generator 
should be adopted when the battery and booster were 
contemplated, he thought it would hardly do in the case 
of traction work, where over compounding was nearly alwavs 
necessary. Dealing with winding -plant, he said there 
seemed to be a rooted objection by colliery engineers to 
put in batteries at all, and it was to be hoped that that 
paper would induce some of them to give the matter a 
trial. 


Mr. B. M. JENKIN said that one might have gone to a 
considerable amount of unnecessary expense in putting in 
a booster with a very small time lag. He hoped that the 
author would give them some comparison between the 
actual time lag. which occurred between the diverter tvpe 
of boosters and the separatelv regulated hoosters as with 
the Entz type of regulator. If thev could really obtain 
as good results with the Tirrell regulator with booster, it 
was going to be better on account of cost. 

Mr. J. C. ALLINGHAM suggested that it might be better 
to classify automatic. boosters under two heads, re., (1) 
the differential type, and (2) those controlled on the relay 
principle. He contended that the booster described bv 
the author as the Pirani booster was not unstable. He 
thought that the Highfield booster, owing to its principle 
of working, was unstable in exactly the same way as the 
three-coil booster. 
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Mr. E. KiuptgN Scorr: Since the introduction of the 
differentially wound booster, which, by the way, had been 
doing useful service for about a dozen years, the tendency 
had mostly been towards complication, This was in part 
due to the striving to get a straight voltage line that was 
to wipe out the peaks altogether. It reminded him of the 
striving after a per cent. or two of efficiency in dynamo 
electric machinery. They now knew it to be better practice 
to make simple and strong machinery and let the efficiency 
take second place. He thought that although reversible 
boosters were used for lighting loads, their real opening was 
for the very big irregular loads for winding plants, cranes, 
rolling mills, etc. ; cranes had been working in London verv 
satisfactorily for over 10 vears. Mr. Highfield's remark 
about flv wheels being required on reversible boosters was 
somewhat unfortunate, as the present speaker in a discussion 
at the Mechanical Engineers last vear on the Rothesav Dock 
installation had maintained that accumulators would show 
up as well as the flywheel storage adopted on that instal- 
lation. However, it was interesting in this connection to 
note that at the Gary Steelworks plant, Indiana, which was 
put originally down to work only with flywheel storage, 
they found thev had to put in reversible boosters and bat- 
teries to help the flywheels. The Hucknall Torkard instal- 
lation was, he thought, the only colliery plant in this 
country which had a large storage battery working for 
running haulage gears, pumps, and such Hike, and an 
interesting. point was that thestorage battery and the 
reversible booster were some miles away from the power- 
house, and they worked with very little attention. He took 
the opportunity of calling attention to the fact that the 
squeeze carbon resistance, which was a leading feature of 
the Entz booster and made that type so much simpler than 
some others, was a verv old idea, and the carbons had a 
very long life. For example, some squeeze carbon resistances 
made bv a member of the staff at the Finsbury Technical 
College over 29 years ago were still in service and as good 
as ever. Mr. Tavlor had said that under certain conditions 
the booster must be protected, i.e.. must have a switch to 
cut it out of circuit, presumably to prevent it burning out. 
Mr. Scott suggested that such a statement would give point 
to the argument of those interested in hydraulic storage. 
namely, that electrical gear was not robust enough to work 
in connection with cranes, ete. As a matter of fact, the 
homopolar dynamo was robust enough for anything, and 
it was ideal for low voltages and heavy currents, which were 
just the conditions that the reversible boosters worked 
under. Further, the homopolar was a machine that could 
be very easily compounded cumulatively or differentially, 
by merely changing the positions of the teads from brushes 
to terminals. That might be found to be a useful feature. 


Mr. W. M. Morpey said he did not wish to take away 
any credit due, especially to a student, but he thought 
they ought to remember that the carbon regulator was 
very old indeed. One of the earliest forms was in the earlv 
form of telephone invented by Edison, where he merely 
laid a telephone disc to press against a carbon button and 
so to slightly alter its resistance and so alter the current 
inline with theothertelephone. That wasin 1877. In the 
following year Brush invented the well-known old Brush 
regulator, which, perhaps, some of them were not old 
enough to remember. It was used very largely, and it 
was really the father or the grandfather of all the carbon 
pile regulators used to-day. 


Replving to the discussion, Mr. Rankin said he would 
leave the question of maintenance to the batterymakers. 
He agreed with Mr. Highfield with regard to the working 
on the extreme ends of the battery voltage curve. He 
also considered the Thury regulator too slow for quick 
working, although he believed it had been put forward for 
that purpose. He was afraid the inductive diverter would 
not be such a simple matter as Mr. Highfield thought. If 
the booster would equalise properly there was no reason 
why the generator should not run shunt : if compounding 
were necessary, then carry the feeder current round the 
generator magnets and let the armature current remain 
steady, as Mr. Jenkin said. Concerning Mr. Taylor s 
remarks, he said the boosters dealt with in the paper were 
for quickly varying loads, and on lighting peaks there was, 
of course, no necessity for using quickly reversible boosters. 
The figures ten to fifteen: per cent. referred to by one of 
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the speakers were quite accurate. On a big traction system 
he could quite understand that an automatic booster would 
not be necessary. It was quite a good thing to tie the 
battery across the busbar in emergency. It could easily 
be arranged for. He had seen some Pirani boosters, and 
they were all unstable. If adjustment of brush position 
would do the job he failed to see why it should not have 
been done before. With regard to the Crompton equalising 
scheme, his complaint was not that the scheme was not. a 
good one in itself, but that the method employed to make 
the battery work was not as good as it might be. Mr. 
Jenkin spoke about letting the peak get back to the genera- 
ting plant. If they designed their machine to give 200 per 
cent. overload, for example, they did not need a battery 
at all. He thought Entz was the absolute acme of sim- 
plicity. Allthey had to do was toturn the handle. He had 
no figures with regard to relative times between the diverter 
and the other type. He reiterated the opinion that the 
action in the Pirani booster wascumulative. Mr. Kilburn 
Scott had invented the Rothesay Dock installation. He 
thought Mr. Scott was quite right when he said that the 
flywheel was not to be compared with the battery for 
equalising purposes. The homocola machine might come 
in for this sort of work vet. He gave all credit to the man 
who devised the carbon resistance first of all, but the main 
point in the Entz was not the carbon but the way of utilis- 
ing it. 


SCOTTISH LOCAL SECTION. 


The New Constitution— Principle of Broadening the 
Basis Unanimously Approved—Mr. Ferranti's 
Address. 


A special meeting of the Scottish Local Section of the 
Institution of Electrical Engineers was held at Glasgow 
on November 24 to consider the new constitution. In the 
absence of the Chairman, Mr. F. A. Newington, Mr. Sain 
Mavor presided. 

The Chairman said that a great deal of the criticism of 
che new Articles of Association arose from annoyance of 
the evident attempt on the part of the Council to rush the 
new constitution through. This was an unintenticnal 
mistake on the part of the Council which they were now 
trying to rectify by a policy of meeting the members of the 
various Local Sections to hear their objections. In pur- 
suance of that policy, Mr. Ferranti, President of the In- 
stitution, was with them that evening to explain the new 
constitution and to hear their views. 

Mr. Ferranti, in fhe course of an interesting speech, dealt 
mainly with two points, viz., the principle of broadening 
the basis of membership and the increased subscriptions. 
He said electricity had now passed the stage of being an 
interesting novelty, and consequently curiosity with regard 
to it wax beginning to die down. The electrical profession 
was now concerned with business interests and an immense 
mass of detail. They must see that their institution was 
so equipped and organized as to include in its membership 
all who by business and commercial interest or specialised 
knowledge were likely to strengthen the profession and the 
industry in their efforts towards self-protection or further 
progress on the technical side. If they agreed to this 
principle of broadening the basis of the Institution so that 
it would be more practically useful, the difficulty of finding 
a suitable name for the new class of man to be thus admitted 
might be left over. He thought they should have among 
them chairmen of lighting committees, depute town clerks, 
etc., on the one hand and certain prominent public men, 
such as the Postmaster-General, on the other. He had 
found on a recent visit to the States that the most pros- 
perous Association there was the National Association of 
Electric Lighting Engineers, and they admitted to member- 
ship men of the kind he had mentioned. The papers read 
at their meetings were sometimes commercial, sometimes 
technical, and again a combination of the two. 

With regard to the question of subscription, the Man- 
chester Local Section had put forward a scheme for a 
differential subscription which seemed to him very reason- 
able, but this was & matter for the whole membership to 
settle. He would ask them to take a broad view of this 
question. If the Institution was to look after their interests 


and enable them to feel that they were getting value for 
their money, it was necessary that it should have increased 
revenue to enable it to extend the scope of its activities. 

After a lengthy discussion, in which a large number of 
the members took part, the meeting unanimously agreed 
to the principle of broadening the basis of membership. 
and on a show of hands with regard to the question of the 
subscription there voted for a uniform subscription 26 and 
for a differential subscription, according to geographical 
position, 12. 

Mr. Ferranti promised to look into the possibility of 
provincial members voting by proxy as regards the adoption 
of the details of the new constitution, and he favoured the 
idea of the annual subscription being made payable at the 
beginning of the winter session instead of in January, as 
at present. 

À vote of thanks to Mr. Ferranti concluded the proceed- 
ings. 


MANCHESTER STUDENTS' SECTION. 


Suggested Amendments to the Proposals of the 
Council. 


At a special general meeting of the Manchester Students' 
Section on Tuesday, November 21, the proposed alterations 
to the Articles of Association were discussed and various 
amendments suggested. The following is a synopsis of the 
suggestions put forward :— | 

Resolution No. 1. Proposed by Mr. Carney, seconded 
by Mr. Blankley, ** That the committee of the Manchester 
Students’ Section place on record their respectful protest 
at the action of the Council in attempting to bring into 
force at such short notice the proposed alteration to the 
Articles of Association without ascertaining the feeling of 
the students, as in the case of such drastic changes as 
proposed, the students are more closely affected than other 
grades of membership." 

Resolution No. 2. Proposed by Mr. Stelling, seconded by 
Mr., Harrop, “ That the members of the Students’ Com- 
mittee have discussed the proposed new Articles of Asso- 
ciation as regards their bearing on the Students' Section, 
and thev are of opinion that certain features are detrimental 
to the interests of the students and to their future in the 
higher grades, and they consider that the following amend- 
ments are necessary for their well-being and encourage- 
ment." 

List or AMENDMENTS. 


Article 13 (a). The words “in a responsible position " to 
be inserted after the words “ for at least 2 vears as an elec- 
trical engineer." f 

Provided that the Council in their dis- 
cretion grant exemptions therefrom in approved cases. 
Such exemptions to be : (1) The holding of an engineering 
diploma or degree; (2) Being a student who shall have 
obtained a student premium, or having had a paper or 
original communication accepted for printing in the 
“Journal.” 

Articles 14 and 15 taken together. If the Licentiate Class 
is ratified the nomenclature to be altered to “ Honorary 
Associates and Associates," instead of “ Associates and 
Licentiates.” 

Article 16 (b) states that as an alternative qualification 
the candidate must be “ pupil, apprentice, or assistant 
under agreement under a corporate member." To this 
should be added “ or pupil or apprentice to any approved 
firm of electrical engineers, approved supply company, or 
municipal undertaking," and the words "under agree- 
ment "' deleted. 

Article 16 (c), the words ' as such " to be deleted. 

Article 17. The words “ during the pleasure of the 
Council " to be deleted. The following to be added: “‘ The 
Secretary of the Institution shall notify on or about June 
] in each year all those students to whom the age limit 
applies." 

Article 26. After the words “ paid by them ° 
add the following: "except that the candidate, having 
been a student for three vears, shall pay a maximum 
transfer fee, including examination fee, of one guinea." 

Article 27. Reference to Associate Members to read as 
follows: Associate Members resident in the London 
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District, three guineas per annum; Associate Members 
resident in the provinces, 24 guineas per annum. 

Alternative to this : Associate Members admitted to that 
class after December 31, 1911, three guineas. Associate 
Members on the register before December 31, 1911, or 
students on that day, 24 guineas. 

Reference to Associates to read as follows: Associates 
resident in the London District, three guineas per annum. 
Associates resident in the provinces, 24 guineas. 

Reference to Students to read as follows : 
1} guineas per annum dependent on our amendment to 
Articles 26 and 68. No age limit to be included with 
reference to subscriptions. 

With Mr. Hammond and Mr. Rowell it was suggested 
that no student remain in the Institution as a student 
after the age of 26. The original age limit being inserted. 

Article 44. After the words “ of the Committee of the 
Local Section," add the following: “and three delegates 
(non-voting) appointed by the student members to be 
called in conference only when matters pertaining to 
students are to be discussed, and these delegates may 
request the Council to put such matters on the agenda. 
The delegates to be elected from the whole body of 
students.” 

Article 68. Add the following : * No fees to be paid by 
students except as per our amendment to Article No. 26.” 

Article 84. Add the following : Either (a) a representative 
National Students’ Council with delegates from each Local 
Nection (numbers pro rata) to be appointed to arrange 
Joint meetings, matters of general interest and finance and 

olicy, and to be in touch with the Council ; or (b) The 
Students’ Section shall be local and under direct control 
of the Loca] Senior Section, with a rider from the Com- 
mittee “that this covers a complete reorganisation of the 
Students’ Section.” 

Resolution No. 3. Proposed by Mr. Harrop, seconded 
by Mr. Parry: “ That the proposed amendments as put 
forward by this Committee be submitted to a general 
meeting of the students for discussion on Tuesday the 21st 
November, 1911, and that these suggestions with amend- 
ments, if any, be forwarded to the Council in London." 

Resolution No. 4. Proposed by Mr. Harrop, seconded by 
Mr. Parrott: “ That the introduction of the Licentiate 
Class, consisting of unqualified engineers, is dangerous to 
the Institution as a professional body." 

Resolution No. 5. Proposed by Mr. Parrott, seconded 
by Mr. Bentley: ** That science abstracts be sent to every 
member along with the Journal," since this only means 
the additional/expense of paper and ink. 

Resolution No. 6. Proposed by Mr. Parrott, seconded 
by Mr. Carney: '' That this Committee considered the 
following articles have considerable bearing on the well- 
being of the Institution and should be strictly enforced — 
Articles 82 and 75.” 

Resolution. Proposed by Mr. Stelling, seconded by 
Mr. Carney: “ That the members of the Manchester 
Students’ Section of the I.E. E. wish to express their warm 
appreciation of the whole-hearted support which their 
Chairman, Mr. W. Cramp, accorded to the students interests 
and for his guidance at this important juncture.” 


RAILWAY ELECTRIFICATION SCHEME. 


The Great Eastern Railway Company notify that they 
are seeking powers in the next session of Parliament to 
authorise the company, the London, Brighton, and South 
. Coast Railway Company, the Metropolitan Railway Com- 
pany, The Metropolitan District Railway Company, 
the South Eastern Railway Company, and the London 
Chatham and Dover Railway Company, or the joint 
committee for the management and control of the East 
London Railway appointed in pursuance of the East 
London Railway Act, 1882, to work the East London 
Railway and any extension thereof by electrical power, 
and to empower the lessee companies and the joint com- 
mittee on the one hand, and the Metropolitan District 
Railway Company and the London Electric Railway 
Company on the other hand, to enter into contracts for the 
supply of electrical energy. 


All students.. 
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BUSINESS NOTICES. 


We are informed that Mr. John D. MacKenzie, 217, West 
George-street, Glasgow, has been appointed sole Scottish 
agent for Sykes & Sugden, Ltd., Huddersfield, who manu- 
facture service fuses, joint boxes, feeder pillars, etc., for 
electricity supplv. | 


Messrs. The London Commercial Electrical Stores of 65 
& 67, Knightrider-street, E.C., inform us that they continue 
to hold the sole agency in the United Kingdom for" Watt’. 

'jenna metal and carbon filament lamps for batteries and 
accumulators, of which they hold well assorted stocks in 
London. 


The w winner of the first prize in the Olympia competition 
for kitchen equipment was won with a '' Tricity " outfit 
by Mrs. Miller, of Chislehurst. Mr. Grogan was also awarded 


a prize for his : Tricity " essay. 


Messrs. The Globe Electric Company, Ltd., ask us to state 
that all contracts for the supply of carbons with the late 
firm of H. G. Mayer & Company, have been assigned to 
them by the principal, Mr. H. Maver, who now acts as 
manager of the Globe Electric Company's carbon depart- 
ment. 


We are informed by Messrs. Submersible Motors Ltd., 
of 23, St. Swithins-lane, Lombard-street, E.C., that they 
have taken over the works and business of “ The J-L 
Manufacturing Company, Ltd.," of Johnson-street, Southall, 
as from August 11, 1911, and that all liabilities incurred 
since that date will be met by us, and all book debts from 
the same date are payable to us. Mr. T. L. Reed-Cooper, 
managing director of the J-L Manufacturing Company Ltd., 
has been appointed managing director of this company, and 
the whole of the J-L Manufacturing Company Ltd.'s staff 
his been retained. The name of the company will be 
altered at an early date to: “ Submersible & J-L Motors 
Ltd.,” and in addition to the laminated field *' J-L”’ 
motors and dynamos, the manufacture of which will be 
continued, the manufacture of ‘‘ Macdonald " Submersible 
motors will be transferred to the Southall works. The 
highest standard of efficiency and workmanship which has 
characterised the products of the J-L Manufacturing 
Company, Ltd., in the past will be maintained. 


ELECTRICAL ENGINEERS' BALL. 


The Electrical Engineers ball for 1912 will be held at the 
Hotel Cecil on Friday, February 16. A strong committee 
has been formed, which includes Messrs. H. Alabaster, 
Leonard Andrews, Frank Bailev, O. H. Baldwin, R. 
Belfield, W. W. Blunt, J. H. Bowden, T. Browett, C. S. 
Vesey Brown, E. S. Byng, Jas. Callender, A. C. Cramb, 
F. R. Davenport, Harold Dickinson, Sydney Dobson, R. S. 
Erskine, 8. . de Ferranti, E. J. Fox, E. Garcke, T. E. 
Gatehouse, Sir J. Gavey, Jas. Gray, R. Kaye Gray, A. E. 
Hadley, R. Hammond, Charles Hill, J. S. Highfield, H. 
Hirst, Col. H. Capel Holden, J. E. Kingsbury, E. M. Lacey, 
W. E. Lane, H. M. Leaf, F. A. C. Leigh, W. IL. Madgen, 
W. Lee Mathews, W. M. Mordey, P. V. McMahon, Lee 
Murray, F. H. Nalder, E. A. Nash, Major O’Meara, Hugh A. 
Pearson, T. Petersen, M. J. Railing, J. E. Raworth, Martin 
F. Roberts, W. Rutherford, G. F. Rowell, Sydney Sharp, 
J. Shepherd, Alex. Siemens, A. M. Sillar, H. Scholey, J. E. 
Spagnoletti, C. P. Sparks, J. J. Steinitz, G. Sutton, J. Taylor, 
R. J. Wallis-Jones, C. H. Wordingham. Executive Com- 
mittee: Messrs. O. H. Baldwin, E. J. Fox, P. V. McMahon, 
R. J. Wallis-Jones. Hon. Secretaries : Messrs. H. Alabaster, 
A. M. Sillar. Hon. Treasurer: J. E. Kingsbury. 


A scientific laboratory has been attached to the Zeppelin 
balloon “ Schwaben," mainly for investigating the subject 
of wireless communication between dirigibles and the earth. 
The questions of guiding the balloon and of receiving and 
transmitting weather reports are engaging especial attention. 
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Automatic Telephones. 


FIRST DEMONSTRATION IN THIS COUNTRY 
OF THE NEW SYSTEM. 


As briefly recorded in last week’s issue, the British 
Insulated and Helsby Cables, Ltd., demonstrated publicly 
for the first time, at Donington House, London, working 
models of the Automatic Telephone System, about to be 
introduced into this country. 

Mr. James Taylor, vice-chairman of the Company, 
presided, and introduced Mr. D. Sinclair, formerly Engineer- 
in-Chief to the National Telephone Company, and now 
general manager of the British Insulated and Helsby 
Cables, Ltd., who introduced the Strowger Automatic 
System, said that it was well-known that, at the end of the 
present year, the public telephone service in this country 
would have been in use for 30 years. The principal part 
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of the service had been supplied. up to date, by the National 
Telephone Company, but on January 1 of next year the 
entire telephone business of this company would be handed 
over to the Postmaster-General, and from that date it 
could be reasonably expected that great developments 
would take place. 

Three great changes had taken place in the history of tele- 
phony. The first change was that there were in use single 
earth circuit lines instead of double or metallic circuit lines. 
The second point was the introduction of what was known 
as multiple switchboard plant in the exchanges, and also 
the introduction of a common battery, or central energy 
system. The next important step to be taken in the history 
of telephony undoubtedly would be the introduction of 
the automatic working of the exchange. He (the speaker) 
believed that the introduction of automatic working would 
do away with most of the complaints which had hitherto 
been made in regard to telephony which previously 
existed. 

It would be correct to sav that automatic exchanges in 
this country were not new, for, as early as 1884 three or 
four such exchanges were established in the suburbs of 
Glasgow. ‘These automatic exchanges were at work for 
& year or two, but they were born before their time, and 
were long since dead. Many others took up the same prob- 
lem and a great deal of money and skill has been spent 
in connection. with this question, with the result that 
to-day, so far as he knew, there was only one system 
in practical publie use, which was known as the Strowger 
System, which he had the pleasure of showing in actual 
working before them. 

As a matter of information he might say that to the 
engineer of the automatic system it was a matter of in- 
difference whether the exchange should work 100 lines, 
1,000 lines, or 100,000 lines, for anv of these numbers 
could be easily catered for. He personally visited America 
in June of this year, and studied the question very care- 
fully. He was in Chicago for some days, and saw in actual 
operation four exchanges having subscribers to the number 
of about 30,000. "There were other larger installations at 
work in America, namely, at San Francisco and Los 
Angelos. 
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At this point he would remark that it was well known 
that hitherto there always had been many complaints 
and troubles in regard to all telephonic exchange work. 
Hitherto these troubles were considered to be the fault 
of the operator, but such was not the case. More often 
than not the fault originated with the callers and receivers 
rather than the operator. . But, with automatic telephony, 
which it was hoped would soon be introduced, the prin- 
cipal causes for complaint would be eliminated, inasmuch 
as every subscriber would become his own operator. 
With the utilisation of this svstem complaints would dis- 
appear. It devolved upon the Press to educate the public 
to use automatic telephony, and by so doing they would 
be advocating the use of a system that would give satis- 
faction all round. He made this statement, not because 
he claimed to be the first inventor of any automatic 
system of telephony in this country, but because he con- 
sidered that it was of paramount importance to the people 
in this country that this system should be adopted. He 
thoroughly believed in the system, and, in his opinion, 
he believed, when the public understood the system, 
they would be quite willing, nay, indeed only too glad to 
accept it. 

Several questions were asked dealing with the technical 
portion of the invention, and Mr. Sinclair, in reply, stated 
that what was used in construction with present telephony 
could be, and would be, replaced by automatic telephony. 
It was perfectly true that in connection with trunk calls 
it would be necessary to have in various exchanges an 
operator in attendance in order to check payments, but, 
for all other purposes, the work of telephony would be 
done automatically. 

Several other questions were asked, and the questioners 
expressed their satisfaction with the answers. Mr. Sinclair 
stated that it would be as easy to deal with 70 or 70,000 
messages. It all depended upon making the necessary 
arrangements, and was a question of fixing the necessary 
number of wires. A great point in connection with this 
particular service was that every telephone user would 
have, in the true sense of the word, a private line, as 
this automatic service was absolutely secret, there being 
no operators to disturb the connection or listen to one's 
conversation. This feature could not be regarded as other 
than of very great value. The automatic equipment was 
set up in units, similar to sectional bookcases, and all parts 
were interchangeable. Automatic equipment designed 
for a particular exchange might be used in any other 
automatic exchange, which made it possible to concentrate 
the equipment of many small exchanges into one exchange. 


or vice versa, which was a distinctive feature of the auto- 

matic, and which was not possible with any manual 

equipment. This meant that an automatic exchange 

could be built to any desired size. | 
The accompanying illastrations will afford an excellent 

idea of the new system. _We show two of the automatic 

instruments, one the. wall Lv pe and-tlie-other the pedestal 
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type. We also give a striking photograph of an automatic 
telephone exchange showing the entire absence of operators. 

The need for an automatic telephone system has long 
been recognised by telephone engineers. During the past 
fifteen years vast sums of monev have been expended in 
the effort to produce a commercially successful system, 
but the only system that so far has proved successful in 
actual commercial operation is the one now about to be 
introduced into this countrv by the British. Insulated. & 
Helsby Cables, Ltd. 

The automatic telephone system under the basic 
Strowger patents owned by the Automatic Electric Com- 
pany of Chicago, together with many subsequent patents 
pertaining thereto, has reached a state of perfection which 
is nothing short of remarkable, and which accounts for the 
great commercial success achieved by the Strowger system 
in Canada and the United States, where there are over 
300,000 telephones in operation. In this system a series 
of electro-mechanical devices or switches at the central or 
telephone exchange takes the place of the old style switch- 
board operated by manual labour. Through these devices 
every telephone user secures his connection from his own 
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telephone, merely by the manipulation of a dial on the 
front of his telephone, the rotation of which actuates the 
switches at the central office, and causes them to select 
automatically (and instantaneously with the movement of 
the dial) the telephone with which he desires to secure 
connection. : 

By doing awav with the operator at the exclianges, the 
usual complaints arising in the manual svstem, such as 
signalling in vain for the attention of the operator— 
finding one's self connected with the wrong partv—being 
suddenly cut off in the middle of a conversation—or being 
interrupted by the operator inquiring whether vou have 
the desired connection, are al! eliminated. In the automatic 
system, with the exception of long distance or ** Trunk " 
calls, the use of telephone operators at the exchanges 1s 
entirely eliminated, thus dispensing with the largest single 
item of operating expense. 

Under the manual svstem, this item of expense is the 
chief controlling factor in regulating the rental charge 
to subscribers, and has been the principal reason for the 


establishing of what is known as “ measured rate service," 
i.e., making a charge to the subscriber for each call. With 
the automatic system an unlimited service at a low cost 
is made possible. With all manual systems, the cost of 
operation depends largely upon the volume of traffic ; and 
as the traffic increases, the operating company is compelled 
to supply the necessary additional labour to handle each 
message—for which the subscriber must pay. 

Another economy of the automatic is.in the housing of 
the equipment. In large exchanges, the floor space occu- 
pied does not exceed one-half that required by the manual. 
In branch of sub-exchanges, where no attendant is re- 
quired, a small room without light or ventilation suffices. 
In the latest manual svstem, one operator has to cope 
with the demands of about 150 subscribers. The experience 
of the automatic plants in actual operation demonstrates 
that the expense of repairs and replacements on automatic 
equipment is extremely low, and that one experienced 
switchman will, on an average, take care of all necessary 
adjustments and keep in working order 1,000 lines of 
switchboard equipment. 

While the original cost of automatic equipment is some- 


Wd ov- 
—. 
t -a 
de 
-= 
E M 
U- 
qd. 
>a 
A — 
" 


what higher than for manual, the additional length of life 
of the automatic and the saving in repairs and renewals 
more than offsets this difference—apart from the serious 
cost of operators on all manual systems. Unattended sub- 
exchanges, ranging in size from 50 to 400 lines, are in 
practical operation in all the large automatic exchanges. 
The saving in cable, conduit, etc., effected by reason of 
this feature, is a factor of great importance. 

The special adaptability of the automatic to subdivided 
exchange operation makes it possible to carry the sub- 
division of an exchange to a point heretofore unattempted, 
and impractical with manual equipment because of the 
excessive cost of operators. At the instant a call is com- 
pleted the called subscriber's bell is automatically rung 
and continues to ring intermittently until the telephone 
is answered or until the calling subscriber replaces his 
receiver. This intermittent ringing can be heard in the 
receiver of the calling subscriber and indicates that he is 
actually ringing the called subscriber's bell. In case the 
line called is engaged;-the calling subscriber is instantly 
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made aware of the fact by hearing in his receiver the 
engaged signal. The time required to make any connection 
and automatically ring the called subscriber's bell is from 
three to six seconds. 

The automatic system operates in conjunction with any 
type of manual exchange or with any switchboard where 
operators are necessary, as in junction boards, rural line 
service, etc. It meets successfully all the requirementa of 
private branch exchange service, and offers many desirable 
features not possible with the manual system. It operates 
equally efficiently with extension telephones, ** coin in the 
slot " telephones, call registers or service meters, etc. In 
fact, all the auxiliaries of modern telephone exchanges are 
as readily applicable to this system as to the manual 
System. 

In the manual system, operating efficiency and economy 
require the centralisation of all the lines, and the instal- 
lation of costly and unwieldy multiple switchboards. In 
the automatic system, the subdivision of the exchange 
presents no difficulties. - A call is made through two or 
three, or even more exchanges, as quickly and as accurately 
as when the switches are all in the same exchange. The 
percentage of trunks between exchanges is also smaller 
than is required in the manual system, because calls are 
completed much quicker, and disconnections are in- 
stantaneous. 


The Telephone Story. 


By Alexander Graham Bell.* 

The period that marks the incipiency of the telephone was 
the years 1874 to 1877. From 1873 until the beginning of 
1876 I was a resident of Salem, Massachusetts, and came 
into Boston every day for my professional work. Then I 
would spend my summer vacations in Canada, at Brantford, 
at the home of my parents. So these three places—Salem, 
Boston and Brantford—are concerned in the early days of 
the telephone. Boston is par excellence the home of the 
telephone, for it was here that all the apparatus was made 
and where the important experiments went on. Brantford, 
in Canada, was my thinking place, where I would go and 
spend my summer holidays and look over the line of 
experiments that had been made in Boston and plan fof 
the future. And so it happened that in the summer of 1874, 
during my visit to my father's house in Brantford, the 
thought of the membrane telephone was elaborated. It was 
a theoretical conception of a magneto telephone, a very 
daring conception, if I may be allowed to sav so—that the 
vibrations of the voice might create electrical impulses like 
the aerial impulses, and produce an audible result at the 
other end. To tell vou the truth, as a practical man I did 
not quite believe it ; as a theoretical man, I saw a speaking 
telephone, that theoretically we had the means of trans- 
mitting and reproducing speech in distant place. But it 
really seemed too good to be true that you could possibly 
create electrical impulses that would amount to any prac- 
tical purpose by the action of the voice itself. 

And so, on my return to Boston in October, 1874, and all 
throught that winter and through the spring of 1875, 
instead of making the apparatus and trying it I was trying 
to devise methods of increasing the strength of these elec- 
trical undulations. I was working at what is now known as 
the variable resistance method. From the summer of 1874 
up until June 2, 1875, the development of the telephone 
was delayed by this thought, that the magneto-electric 
impulses would not be sufficient by themselves and would 
require a battery current. 

Then came the discovery that a magneto-electric current 
would produce by itself sonorous effects at a receiving 
station, and you may remember the plucking of reeds that 
went on that celebrated June 2, 1875. In a moment all the 
difficulties in the wav of the practical solution of the tele- 
phone disappeared, and orders were given at once to con- 
struct the membrane telephone that was conceived in 
Brantford in 1874. When it was first tried it was somewhere 
about the end of June or July 1, 1875. We had onlv one 
membrane telephone, and the receiver was one of the old 
tuned reed receivers, It was held up to the ear. You 
crammed the armature against the ear to dampen its vibra-- 


* Abstract of an address delivered betore the Association of Telephone 
Pioneers, at Boston, Massachusetta, November 2, 1911. n 
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tions. I was listening at that armature while Thomas A. 
Watson, mv assistant, was down in the basement shouting 
at the end of the telephone, and then we changed places. I 
mav say that I heard nothing. Mr. Watson went downstairs 
to listen, and I went upstairs to speak, and while I was 
speaking Mr. Watson came rushing up the stairs in a state 
of great excitement, saying, ““ Why, Mr. Bell, I heard vour 
voice very distinctly, and could almost understand what vou 
said." In September, 1875, I was at work upon the specifica- 
tions of the new celebrated patent. In October, 1875, the 
patent was completed. But it was not filed in October, 1875. 
À long delay ensued, because I was so imbued with the idea 
of the value of this great invention that I was not satisfied 
to take out patents for America alone—I must take them 
out for every country on earth. But that, vou know, 
required money, and I did not have the money. Mr. Saun- 
ders and Mr. Hubbard, who were associated with me and 
carried on my experiments, paid the cost of my experiments 
and of the American patent. They were too wise to touch 
foreign patents. So I had to go ahead and see what I could 
do to get this great patent taken up abroad, and that caused 
great delay. I went up to Canada, and at last made an 
agreement with the Hon. George Brown, at one time 
Premier in Canada, that he and his brother, Gordon Brown, 
would take out patents in England and perhaps other 
countries, on one condition—that I should not file mv 
application for an American patent until I had word from 
them that it would not interfere with the applications 
abroad. And so it was that the American patent dragged 
on for months, until at last Mr. Hubbard just said a quiet 
word to my solicitors in Boston: “It is no use waiting 
longer for Mr. Brown, just you put in the patent." And the 
patent was filed without my knowledge or consent. The 
patent was filed February 14, 1876 ; it was allowed March 3, 
1876. 

In the case of new inventions we are generallv led to 
believe that the public is ready to swallow anything, but 
that grave scientific men are the most sceptical of all. T 
found just exactly the opposite to be true in the case of 
the telephone. The public generally and the business men 
of the country were very slow to perceive any value in the 
telephone. The scientific world, on the other hand, took it 
up at once. My first paper upon the subject was delivered 
in Boston before the American Society of Arts and Sciences 
on May 10, 1876. Then I was invited to lecture before the 
Societ y of Arts at the Institute of Technology, on May 25, 
1876. Then came a very notable event. It was the Centen- 
nial Exhibition, in 1876. Mr. Hubbard and Mr. Saunders 
wanted this instrument to be exhibited at the Centennial 
Exhibition. So I went down to Philadelphia, growling all 
the time at this interruption to my professional work. I 
was an unknown man and looked around upon the cele- 
brities who were Judges there, and trotted around after the 
judges at the exhibition while they examined this exhibit 
and that exhibit. My exhibit came last. Before they got 
to that it was announced that the judges were too tired to 
make any further examination that day and that the 
exhibit would be examined another day. That meant that 
the telephone would not be seen, for I was not going to 
come back another day. And that was the way the matter 
stood— when suddenlv there was one man among the 
judges who happened to remember me by sight. That was 
no less a person than His Majesty, Dom Pedro, the Emperor 
of Brazil. I had shown him what we had been doing in 
teaching speech to the deaf in Boston, and when he saw me 
there he came over and shook hands and said : “ Mr. Bell, 
how are the deaf mutes of Boston ? " I said they were very 
well and told him that the next exhibit on the programme 
was my exhibit. * Come along," he said, and he took mv 
arm and walked off with me—and, of course, where an 
Emperor led the way the other judges followed. And the 
telephone exhibit was saved ! 

I cannot tell very much about that exhibit, although it 
was the pivotal point on which the whole telephone turned 
in those days. If I had not had that exhibition there, it is 
very doubtful what the condition of the telephone would 
be to-day. But the Emperor of Brazil was the first one to 
bring that situation about, at that time. I went off to mv 
transmitting instrument in another part of the building, 
and a little iron box receiver was placed at the ear of the 
Emperor. I told him to hold it to his ear, and then I heard 
afterwards what happened. I went,to the other end and was 
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reciting “‘ To be or not to be, that is the question," and so 
on. I heard afterwards from my friend, William Hubbard, 
that the Emperor held it up in a verv indifferent wav to his 
ear, and then suddenly started and said: “ My God! it 
speaks!" And he put it down; and then Sir William 
Thomson took it up, and one after another in the crowd 
took it up and listened. Suddenly I heard a noise of people 
stamping along very heavily, approaching, and there was 
Dom Pedro, rushing along at a very un-Emperorlike gait 
tollowed bv Sir William Thomson and a number of others 
to see what I was doing at the other end. It so happened 
there, that although the judges had heard speech emitted 
by the steel disc armature of this receiving instrument, they 
were not quite convinced that it was electrically produced. 
Someone had whispered a suspicion that it was simply the 
case of the thread telegraph, the lovers' telegraph, as it was 
known in those davs, and that the sound had been mechani- 
callv transmitted along the line from one instrument to the 
other. Of course, I did not know about it at that time: but 
when the judges asked permission to remove the apparatus 
from that location I said: ‘Certainly, do anvthing vou 
like with it.” But I could not remain to look after it ; they 
had to look after it themselves. My friend, Mr. Hubbard, 
said he would do his best to help them out, although he was 
not an electrician. So thev had an opportunity finallv of 
satisfying themselves that speech had really been electricallv 
reproduced. Sir William Thomson's announcement was 
made to the world in England, before the British Associa- 
tion, and the world believed, and fron that time dates the 
popular interest in the telephone. 

That was June 25. Of course, the judges and others were 
anxious to know whether this thing would operate on a long 
line. Experiments had been made from one room to another 
in a building; but that was not quite as satisfactory as 
having one telephone in one place and another in another a 
hundred miles off. So I was asked whether I would venture 
to try the instrument. between Boston and Philadelphia. 
We began to make experiments in Boston to fit the instru- 
ment for use on a longer line. I knew that we must have 
many turns of quite fine wire in the instrument ; so I had 
such instruments constructed, and then the Atlantic & 
Pacific Telegraph Company in Boston kindlv lent me the 
use of their wires for experiment. On July 7, July 9 and 
July 12, 1876, attempts were made to use the telephone 
upon various circuits froin Boston to New York, from 
Boston to Rye Beach, and other places, but, unfortunatelv, 
with poor success. We tried the intermittent current. I had 
a parlour organ, and made contact with New York and asked 
the operator to listen. He was asked if he could hear anv- 
thing, and he said, “ Yes." “ What is it?” ** Yankee 
Doodle." He could hear tunes, but that was really the onlv 
result of importance obtained in those trials of July 7, 9 and 
12, 1876. 

Sir William Thomson was present at later trials, and I 
presented to him a telephone that we used on that occasion, 
and it was taken to England and bothered me exceedingly 
in telephone litigation at a subsequent time. The owners 
of my English patent had to disclaim everything that was 
shown in those instruments. But it fortunately happened 
that the receiving instrument was one of those old Centen- 
nial box receivers with a metallic lid, which in this case was 
one of ferro-tvpe iron, and when T gave this instrument to 
Sir William Thomson I was afraid he would lose the arma- 
ture ; and so I had Mr. Watson catch the armature down at 
one point to the magnet, to hold it in place. Sir William just 
threw the whole thing in his trunk without taking it off, and 
when it arrived in England the armature, instead of being 
flat, was cocked up. Well, that saved the English patent. 
Everybody got the idea that the vibration was from this 
cocked-up thing. The English patent showed the cccking 
up of the armature. When it finally came before the 
Supreme Court of England, when thev were deciding the 
case, the thing looked rather slim, according to the English 
law. The shreds of the patent were there— nothing was left 
but the metallic diaphragm. But thev made a verv singular 
construction. They said, according to a verv benevolent 
construction of the law, as they construed it that did not 
interfere with the patent for metallic armature, and the 
patent was saved. 

That brings me up to July 12, 1876. Then came my 
summer vacation of 1876. I prepared a whole lot of appara- 
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tus, telephones with coils of different kinds, high-resistance 
coils and low-resistance coils, long coils and short coils, and 
I carried them up with me to Brantford, and continued 
attempts to get in touch with long-distance lines. The 
Dominion Telegraph Company of Canada kindly lent me 
the use of its wires, and I look upon one experiment there 
as of verv great importance. It was an experiment made in 
August, 1876. The transmitting instrument was in Paris, 
Ontario; the receiving instrument, the Centennial iron-box 
receiver, was in Brantford, at a distance of 8 miles; and 
the battery on the circuit was in Toronto, about 60 miles 
awav. So we had a circuit of somewhere froin 60 to 70 miles. 
The transmission went one way only, but speeches were 
transmitted, and that was the first time speeches were 
transmitted between persons at a distance of several miles. 
But it was onlv one wav ; the person at the other end could 
not replv, but had to telegraph back by another wire. But 
by August, 1876, quite a number of experiments that 
attracted attention were made on the wires of the Dominion 
Telegraph Company. There was one experiment between 
Brantford and Mt. Pleasant, a distance of about 5 miles, 
and then I gave an exhibition from my father's house at a 
country place, 4 or 5 miles from Brantford. It was about a 
quarter of a mile from the house to the nearest telegraph 
line. We got a lot of stovepipe wire, cleaned the town out 
of stovepipe wire, and took the wire off the fence from my 
father's house to the corner of the Mt. Pleasant road, and 
then attached it to the telegraph wire leading into Brant- 
ford. Then I had some friends in Brantford who spoke, sung 
and recited into the membrane telephone, while a large 
number of guests at my father's house at Tutelo Height 
listened to the transmission; and on that occasion also 
three voices were transmitted simultaneously. I had three 
mouthpieces made for the membrane telephone and three 
persons sang to the same telephone. So those experiments 
at Brantford were the first experiments that were really 
successful in transmitting speech from one place to another 
at a distance, but they were all one-sided, not reciprocal. 
The first reciprocal communication occurred after my 
return to Boston in October, 1876. On October 9 occurred 
the first conversation bv telephone between persons 
separated bv miles of space. This was on the Walworth 
Manufacturing Company's line, connecting its factory in 
Cambridgeport with the office in Boston. It was not a very 
long distance, probably 23 miles, but free communication 
was carried on, and I think that was an historical occasion. 
The space, however, was not great, only about 24 miles. 
And so we went on during 1876 with experiments, trying to 
increase the distance at which results could be obtained. 
For that purpose the Cambridge Observatorv offered its 
services. They had a private line from Cambridge to Boston 
for transmitting time signals from the Cambridge Observa- 
tory, and through Professor Rogers I had the use of that 
line at night, when it was not needed for time purposes. I 
had it connected with my laboratory, and by night made 
experiments between the Cambridge Observatory and 
Boston, trying to ascertain the conditions fit for telephone 
service on long lines. 
~ Then came a really noteworthy series of experiments on 
the lines belonging to the Eastern Railroad Company. An 
experiment was made on November 26, 1876, in which 
conversation was carried on between mvself, in Boston, at 
the Eastern Railroad depót and Thomas A. Watson, in 
Salem. We had increased the distance to 18 miles. Then we 
experimented on a line that led to North Conway, 143 miles 
away, so that Salem was a way station to North Conway. 
That was a very notable extension. It was determined that 
we should send a man to North Conwav, and Mr. Watson 
went up to North Conway with a stack of apparatus, with 
all sorts of modifications. Now that we had a chance of 
trving it out on a 143-mile circuit we were determined to 
take advantage of it, if we had to spend all dav and night 
on it. This experiment was on December 3, 1875, when we 
had a free communication between Boston and North 
Conway. Then we tried varving the coils, trying small wire, 
thick wire, long coils, short coils, tried it with and without 
a battery; and as a result of the experiments we gave up 
the batterv and took to the magneto telephone alone, in the 
laboratory. 
W That takes us up to the end of 1876. On January 13, 1877, 
I gave a lecture on the subject.at.the Philosophical Society 
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in Washington. On January 21 there was a public exhibition 
on the line of the Eastern Railroad, in which no battery was 
used. Conversation occurred between Boston and Salem ; 
and by and bv, at about that time, a rather interesting 
circumstance took place. I had among my students at 
Boston University a voung Japanese student named 
Tsawa. He came to me for the purpose of studving the 
pronunciation of English. Of course, when he heard about 
the telephone he became very much interested. He said : 
“ Mr. Bell, will this thing talk Japanese ?" I said : “ Cer- 
tainlv, any language.’ He brought two voung men, and 
they talked through the telephone and listened ; so that 
Japanese was the first foreign language that was spoken 
over the telephone. And these two Japanese, gentlemen, 
were exceptional men. I did not know who they were at 
the time, but vears afterwards it was revealed to me. I was 
in Yokohama, when the American residents in Japan were 
giving a banquet to the new Japanese minister who was 
going to Washington, Mr. Kamura, now at the head of 
affairs in Japan. I was asked to attend the banquet, and 
instead of being introduced to Mr. Kamura, he came up to 
me and said : “‘ I don't require an introduction to Mr. Bell 
I knew him vears ago.” And he turned out tobe one of 
those Japanese students. Then I found out about the other 
one in a rather curious way. The Japanese Government 
sent to this country at the time of the Russian-Japan War 
Baron Kaneko. He came to Washington and gave a lecture 
before the National Geographical Society. T happened to be 
president of that society at the time. And so, when the 
dinner was over and the time for the speaking came, Baron 
Kaneko said: “ I knew Dr. Bell vears ago,” and he told 
his story about the use of the telephone. So those two men, 
the foremost men in Japan to-day—Baron Kaneko and Mr. 
Kamura—were the two men who heard the telephone in the 
winter of 1876-1877. 


On February 12, 1877, I gave a lecture before the Essex 
Institute in Salem, Massachusetts, and the lines were con- 
nected with Boston. The speech was transmitted between 
Boston and Salem, and the audience generally could hear 
the sound of the speaker's voice, while those who came close 
to the telephone were able to converse with Mr. Watson in 
Boston. On that occasion a very interesting incident took 
place. A Boston “ Globe” reporter had the brilliant idea 
that he would send a dispatch to his paper in Boston bv 
telephone, and on that occasion the first newspaper dispatch 
ever sent bv telephone was sent to Boston bv the Boston 
“Globe.” That, E think more than anything else, woke up 
the press of the world to the advantage of the telephone. 
That article in the Boston ** Globe ? was copied all over the 
world and had a great influence in modifying public opinion. 

On April 3, 1877, we talked perfectly freely between 
Boston and New York. On April 5, 1877, there was a lecture 
in Providence, Rhode Island, which was attended bv a 
great many people, and speech was transmitted to Boston 
from Providence, and a bugler in Boston, who was well 


known in Providence, played, the sound being heard all over. 


the large hall in Providence, Rhode Island. On April 4, 
1877, was opened the first telephone line specially built for 
telephonic purposes, It simply connected the office of 
Charles Williams, jun., in Boston, with his house. It was a 
short line, but it was the first of the hundreds of thousands 
of miles of telephone wire that has since been laid. 


The Vienna municipal electric works have offered to 
supply to the bakers of the town heated ovens free of cost, 
and at the same time have guaranteed to supply current 
for them at such a price that the bakery expenses will not 
be increased by substituting electric for ordinary baking. 
The idea is to demonstrate the advantages of electrical 
heating even for very large ovens, in cleanliness, ease of 
management and regulation and in time saved. It is also 
claimed that with electric ovens the loaves can be packed 
closer so that they need not be so large as ordinary ovens. 
Moreover, they require no flues or chimney. The municipal- 
ity is confident that in nearly all cases the various savings 
as here enumerated will simply compensate even where the 
actual heating cost is greater with electricity than with the 
usual heating agents. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


* Electric Lighting of Railway-Trains: the Brake- 
Vehicle Method.’’* 


By Rocer T. Smita, B.Sc., Assoc. M.Iusr.C.E. 


The method of train-lighting considered is that in partial 
use on the Great Western Railway, where axle-driven 
dvnamos and batteries controlled by an automatic regulator 
are installed on brake-vehicles only. The lamps throughout 
the train are supplied from these equipments, which work in 
parallel with each other, the brake-vehicle equipments and 
the lamp wiring in the coaches dependent on them being con- 
nected electrically by through wiringcoupled between coache:. 
There is consequently an appreciable reduction in initial 
cost and upkeep of plant, and, what is of chief importance 
from the railway point of view, increased reliability. Mr. 
William Langdon's Paper, read before the Institution in 
1891, describes his, the first, attempt to light electricallv 
passenger rolling stock in general, in place of lighting set 
or block trains which were never broken up in traffic. 
Mr. Langdon's final method provided one axle-driven 
dvnamo in the block part of a main-line train, and a battery 
on each of the other coaches. All coaches were electricallv 
coupled, and when uncoupled the lighting of each coach was 
continued during its branch journey bv means of the 
charged battery. For any method of electric train-lighting 
applicable to all passenger rolling stock the alternatives 
are either some such method as proposed by Mr. Langdon, or 
that every coach is “  self-lit," that is to say, provided 
with its own axle-driven generator and battery. Other 
methods are either not applicable to passenger-stock as a 
whole, or unsuitable for English railways. 

The first aim of any method of train-lighting should be 
to light passenger rolling stock adequatelv and with 
reliability. Measurement and experience lead to the pro- 
vision of an illumination, measured on a horizontal plane 
at eve-level, of 2 foot-candles in 3rd class, and 21 foot- 
candles in Ist class compartments. Glare or dazzle can be 
minimized if not entirely prevented by keeping lamps out 
of the line of sight, by providing a white back- 
ground behind the glowing filament, or by reducing the 
intrinsic. brilliancy of the filament by enclosing the lamp 
in a diffusing globe or Holophane globe, the latter at the 
same time improving distribution. The tungsten train- 
lighting glow-lamp now replaces the carbon glow-lamp. 
its most economical efficiency. with present train-lighting 
lamps being 1:3 watt per candle. On the average, tungsten 
glow-lamps, with a useful life of 850 hours, now have to be 
changed only once a year in the electricallv-lit coaches on 
the Great Western Railwav, where lamp-voltage is regulated 
within + 219, 

Any axle-driven system must in the first place provide 
a lead cell or other accumulator, so that the lamps are 
ht whether the train is standing or moving throughout its 
range of speed. In order to draw proper attention to the 
importance of the accumulator in train-lighting. it is both 
convenient and useful to look upon the accumulator as the 
essential element and on the dynamo as a device for making 
the output of the accumulator continuous throughout the 
hours of lighting. As typifying the accumulator the lead 
cell alone is considered. The two extremes among methods 
of charging lead cells are charging at constant voltage and 
charging at constant current, but a method of charging 
which combines the advantages of both extremes, while 
avoiding their disadvantages, 18 recommended, the charge 
being completelv under the control of an automatic regu- 
lator set to give the proper compromise. The arrangement 
consists in starting with a heavy charge and gradually 
reducing it until, after proper gasing has taken place so as 
to mix the electrolyte, the charge is stopped when the cells 
are full, or the battery 1s left floating on the load while the 
lights are on. Automatic regulation is necessary to secure 
a long and healthy life for the lead cell, and to reduce main- 
tenance it is essential ; when properly arranged, 10% per 
annum of the initial cost of the whole cell will provide foi 
both maintenance and renewals of the plates and boxes. 

The train-lighting dynamo is of secondary interest as 
compared with the battery, the essential element being 
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_* Abstract of a paper read at a meeting of the Institution on Tuesday, 
November 28, 
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some means of keeping the voltage constant at all speeds 
while permitting of its automatic variation by the regulator 
when required. The suspension and driving of the dynamo 
and the reduction of belt losses and renewals are among the 
chief factors in success. The automatic cut-in cut-out switch 
for connecting or disconnecting the dynamo from the 
battery should be actuated electrically, since the voltage 
of the latter may vary 25% from that of the former 
at any given speed. It is desirable that this switch 
should also act as an instantaneous automatic reverse- 
current circuit-breaker. The problem of automatic regula- 
tion has not attracted the British inventor as com- 
pared with other inventors on both sides of the 
Atlantic. The functions of an ideal regulator, com- 
bining in one or two instruments battery and lamp-voltage 


regulation, may be defined briefly as the following: First, . 


it must control the lamp-voltage within + 219, of the 
rated voltage of the lamps, and, within reasonable limits, 
must do so independently of lamp-load and entirely inde- 
pendently of battery-voltage. Secondly, when lamps 
are off, the regulator must control the generator-field so 
as to provide the full output of the dynamo for charging an 
empty battery ; and when lamps are on, the balance of the 
full output must be available for charging. As charging 
proceeds the regulator must control the inherent regulation 
of the dynamo so that its voltage only rises sufficiently to 
give a diminishing charging current. Thirdly, with a fully 
charged battery and lamps off, the regulator should reduce 
the charging current to zero. Fourthly, with a fully charged 
battery and lamps on, the dynamo output must be adjusted 
to equal the lamp load, leaving the battery in a floating 
condition with current neither entering nor leaving it. The 
foregoing requirements can to-day be obtained combined 
in one piece of apparatus. 

To reduce the initial cost of electric train-lighting it is 
of first importance to reduce the number of battery-cells 
since within train-lighting limits it is the number of cells to 
be maintained, and not their size, which counts. The 
number of dynamos and regulators may be reduced in the 
same proportion. With the exception of through coaches 
transferred from main to branch lines, every train on the 
Great Western Railway has at least one brake-vehicle 
controlling it for traffic purposes, and all coaches which 
leave or join a main-line train en route are either brake- 
vehicles themselves, if detached or attached as single 
vehicles, or, if two or more coaches are detached or attached 
they are controlled by a brake-vehicle. If every brake- 
vehicle is equipped with a generator and battery, the remain- 
ing coaches being wired onlv, e through wiring and 
couplers, designed to connect all vehicles together electric- 
ally, are provided on every coach, a less costly method of 
lighting trains is assured, as compared with the equipment 
of every coach as a self-lit vehicle. In addition, much 
greater reliability is secured by working two or more 
dynamos and batteries in parallel. This arrangement of 
equipment it is proposed to call the *'' brake-vehicle ” 
method, because under ideal circumstances only brake- 
vehicles need be equipped. On the assumption that all Great 
Western Passenger rolling stock might be equipped for 
electric train-lighting, the percentage of brake-vehicles 
would be 27, of dependent coaches 40, and of self-lit coaches 
33 for main-line working, while for local and suburban 
traffic the percentage of brake-vehicles would be 39 and of 
dependent coaches 61. If the ratio of brake-vehicles to 
dependent coaches were as 1 to 3 and there were no self-lit 
coaches, the initial cost of equipping an entire rolling stock 
of some thousands of coaches would be reduced by about 
35% as compared with self-lit equipments, and the working- 
costs would be reduced about 4095. The increased reliability 
due to a higher percentage of generator coaches is however 
of greater importance to the railway than reduction in cost. 
In additiontothe electrical requirements already specified for 
the ideal equipment, others are specially needed for the 
brake-vehicle method. It is of primary importance that the 
dynamo should be capable of running with its brushes short- 
circuited, while in addition its output must be capable of 
being quickly altered by a simple adjustment to suit altered 
traffic conditions. 

An experimental six-coach train lit on this method was 
run nearly continuously for two years in all sorts of traffic, 
varving from fast main-line services to slow, stopping, 
local services. Two brake-vehicles, equipped with 45-ampere 
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dynamos, regulators, and 180-ampere batteries, light 
themselves and three dependents. A self-lit detachable 
coach completes the train. The Leitner system provided 
the only available apparatus able to meet the special 
conditions. All the equipments are in parallel, coupled 
through cables throughout the train providing for this. 
For the lighting circuits the through wiring and method of 
coupling is arranged on the loop-positive system, one 
regulator controlling the lamp-voltage on each side of the 
loop. The same looped-positive brake-vehicle method has 
been applied to two trains running on South Wales services, 
to two new trains specially built for the Cunard boat 
service between Paddington and Fishguard, and to two new 
trains used for Birmingham local services ; and it is being 
further applied. The bus-bar system of through wiring, 
a simplification of the looped-positive system, is now being 
adopted. By the bus-bar system greater simplicity and 
increased reliability are secured as compared with the 
looped system, but at greater cost. | 
The total annual cost of lighting a six-coach train on the 
looped-positive brake-vehicle method is as follows. The 
cost of the initial equipment would be £761, inclusive of all 
carriage work charges ; adding working costs, extra cost of 


locomotive power—determined experimentall y—and capital 
charges, the total annual cost becomes :— 

Working costs id id js : £45 
Power to drive dynamos, 14% on £875 RS br 13 
Haulage of extra weight, 1-795 on £875  .. eu 15 
Interest on £761 at 4%, ag - is us 30 
Reproduction of capital in 20 years at 3°, . i 23 
Total annual cost of lighting a six-coach train £126 


With regard to the safety of electric train-lighting, 
although at 22 volts an arc can be formed between any of 
the metals employed in train-lighting, this arc will not 
persist. Provided the ordinary precautions necessary with 
electric circuits are taken, and suitable fuses are used and 
properly maintained. it is believed that complete immunity 
from fire risks can be ensured. 


Correspondence. 


All communications intended for the Editor should be addressed 
« THe EDITOR, 149, Flect Street, London, E.C." Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by cor respondents. 

Are there too many Electrical Engineers ? 
To the Editor of the ELECTRICAL ENGINEER. 

Sir,—Having read your recent articles on the question 
of whether there are too many electrical engineers, I can 
fully endorse the opinion of those of your correspondents 
who answer the question in the affirmative. 

I, too, have had a good training (both practical with 
good firms, and theoretical for which I possess certificates) 
in the manufacture and testing of measuring instruments 
and meters, but find it impossible to obtain a position 
commanding a salary of more than about £90 per year. 
I have tried by advertising, answering. advertisements, 
writing to likely firms on the chance of their having a 
vacancy, etc., but all to no purpose. I have come to the 
conclusion that the scope of this branch is too limited for 
one to make good progress unless one happens to be lucky. 

My experience extends over a period of 54 years. My 
age is nearly 24. If vou could do anything for me in the 
way of bringing any vacancy before my notice, I should 
be extremely grateful to you. I wish to obtain charge of 
a small test room or any post where energy, perseverance 
and ability will count in getting me a progressive position. 

I am enclosing you copies of testimonials. R. W. 


The Official Gazette of Cuba publishes a decree granting 
to Antonio Ramos Valderas a concession for the establish- 
ment in Ciego de Avila, Province of Camaguey, of a central 
electric generating, station fon electric lighting purposes. 


/ 
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Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


ee SO 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. 


ABERDEEN.—Under the auspices of the Corporation's 
Electricity Department a series of demonstrations of electric 
cooking are to be given in the ballroom of the Music Hall 
on December 5, 6, 7 and 8, at 3.30 p.m. and 7.30 p.m. 


ALDEBURGH.—Mr. A. P. Trotter held a Board of Trade 
inquiry in respect of objections raised by six property 
owners to the scheme of the Electric Supply Company, Ltd. 
At the invitation of Mr. Trotter, Mr. Christie, Electrical 
Engineer, of Messrs. Christie, Bros., Chelmsford, explained 
the project in detail. He said the site of the proposed 
generating station and works had been selected with much 
care and forethought, as the best and most economical 
position available. It was near the Great Eastern Railway 
Station, so that there would be little or no cost for cartage 
There would be an underground supply 
channel for the liquid fuel, which would onlv entail a 
nominal rental. The engines used would be of the newest 
and most improved type, with no smoke or smell and 
practically noiseless in running, with special silencing 
arrangement. Mr. Christie described the engines, and said 
the exhaust would be absolutely silent 20 or 30 yards awav, 
and as the nearest house was 60 or 70 yards distant, no 
noise or vibration could possibly be audible or felt there. 
Satisfactory assurances were given to the objectors, and the 
inquiry was closed. 


BippuLPH.—AÀ special meeting of the Urban District 
Council was held to take into consideration the expediency 
of applving to the Board of Trade for a Provisional Order 
under the Electric Lighting Acts, to authorize the supplv 
of electrical energy by the Council for public and private 
purposes. A scheme was before the Council for obtaining 
electric current in bulk from Messrs. Robert Heath & Sons, 
Ltd., for street lighting in the district, and also for distribu- 
tion for private lighting, not only in the centre and most 
populous portion of the district, but also the outlying 
districts, including Gillow Heath and Brown Lees. A formal 
resolution authorizing an application to be made to the 
Board of Trade for a Provisional Order was carried by ten 
votes to two, three members abstaining from voting. 


BLacKroo..—In order to meet the cost of new cars, and 
also of building extensions to the Blundell-street depot for 
the accommodation of machinery to carry out repairs, the 
Tramways Committee have decided to recommend the 
Finance Committee to make application for the loan of 


£4,200. The Committee has decided to order six more cars ` 


of the '' toast rack " type for the circular tour from the 
United Electric Car Company, of Preston. 


DunvEE.—The Electricity Committee of the Town 
Council has agreed to support the wiring and hiring pro- 
moted by the I.M.E.A. The Chairman, Mr. Nairn, declared 
that the electrical contractors of the city were not playing 
up to the electricity department at all. There were a lot 
of contracts for stairlighting, and they were not nearly 
finished. The result was that the department was getting 
into trouble with factors and landlords. The city con- 
tractors were not pushing electricity as they should. During 
the last four years the work done by them represented 
barely £13,000, and £36,000 worth of work had gone outside 
the city. The local contractors were not doing a third of 
the business that was being done in the city at present. 
The Engineer said that the expense of promoting the 
measure would be proportioned to the towns who were to 
benefit by the Bill according to the revenues of their 
undertakings, and if it cost £3, 000 Dundee's share would 
at the most be £120, and it might be considerably less. 

HonNsEY.—Following the example set some time ago 
in the North of England with eminently successful results, 
the Borough Council has decided to engage the services 


of a ladv canvasser to secure consumers of electricity for 
lighting and domestic purposes. 


HvLr.—Mr. H. Bell, M.I.E.E.,, City Electrical Engin- 
eer, gave an instructive lecture on “ The Corporation's 
Electrical Undertakings," before the members of the Hull 
and District Teachers' Association, at the Oddfellows' Hall. 
The lecture was illustrated by lantern views. 


LEEps.—At a meeting of the Tramways and Electricity 
Committee, the chairman, Alderman H. Brown, presented a 
summary of the revenue account of the city's electric- 
lighting undertaking for the half-year ending September 
30 last. The income from private lighting has been £18,334, 
compared with £17,930 during the corresponding half of the 
the previous year; for street lighting £1,571, as against 
£1,626 ; and for power and heating £19,191 compared with 
£16,814. Altogether 6,573,365 units have been sold, or 
nearly a million more than were sold in the correspond- 
ing half of 1910. The working expenses were £14,576, a 
slightly higher figure, and the gross profit £24,536, as against 
£21,902. During the past three or four years the sales of 
electricit v in the city, for lighting purposes, has been dimin- 
ishing, notwithstanding the increasing use of electric light, 
this extension of use having been more than counter- 
balanced by the saving of current due to the introduction of 
metal filament lamps. For the past half-year, however, the 
sales to private consumers for this purpose show an increase 
of £403 7s. 2d., indicating that the effect of consumers’ 
further economies is now being outweighed by the accession 
of new consumers. The sales of energy for power and heating 
purposes have increased by 847,904 units (21%), and 
although the price was reduced on July 1 (the reduction 
thus affecting one quarter’s revenue), the income from this 
source increased by £2,377 8s. 4d. The increase in the sales 
is, of course, due to the larger number of motors in use, the 
aggregate capacity having grown from 14,034 h.p. to 
16,409 h.p. in twelve months. The sales of current per 
horse- -power installed have been 306 units, against 300 units 
in the corresponding period of the previous year, leading 
to the conclusion that the city’s industries have enjoyed a 
continuance of the increased prosperity indicated by the 
returns of a vear ago. The total revenue for the half-year 
is greater by £2,699 9s. than that of the previous cori espond- 
lug period, and the total units sold show an increase of 
888,772 (152°,). The working expenses incurred in pro- 
ducing this larger quantitv are £65 2s. 2d. greater than 
before. There is a reduction in the amount of the interest 
payable, and after charging £17,5 UE the yearly con- 
tribution for the repayment of debt (£1,100 more than a vear 
ago), the total expenditure shows an increase of £919 13s. 10d. 
Setting the increase of £2.699 9s. in the income against the 
increase of £919 13s. 10d. in the expenditure, the financial 
result of the half-year's work is £1,779 15s. 2d. better than 
that for the previous corresponding period, the deficit being 
£1,199 19s. 8d., against £8,979 14s. 10d. So long, of course, 
as the income of the department depends to such an extent 
as at present upon the demand for light, the accounts for 
the first half of the municipal year, representing the summer 
months must always show a deficit. 


NoRTH Berwick.—At a meeting of the Town Council 
a letter was read from Messrs. Crompton & Company, Ltd., 
asking the Council to agree to an extension of six months 
in connection with the formation of the Electric Lighting 
Company. The letter stated that several difficulties had 
come in the way which rendered it inconvenient to proceed 
as rapidly as was anticipated with the arrangements, but 
there was now every possibility of this being done within 
the next few inonths. The Council agreed to the request. 


Reppitcu.—A Local Government Board inquiry was 
held by Mr. T. C. Ekin into the application of the Urban 
District Council for sanction to a loan of £5,850 for exten- 
sions to the electricity undertaking. It was explained that 
the population of the urban district in 1911. was 15,463, 
and the rateable value £57,705. Outstanding loans 
amounted to £57,146. The general district rate was 4s. 8d. 
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in the £ for the year ending March 31 next. The Clerk, 
Mr. Hobson, referred to the early difficulties of the elec- ee 
tricity undertaking, and gave details as to the loans. He 
explained that last winter was only got through with | EprrormaL Notes: Sid 
difficulty and great anxiety owing to there being so little The Electric. Vohicle= manish: Manatusturenó Tos 
stand-by at the electricity works in the way of power- Amencan- naon r Or 


producing plant. This spring Mr. W. J. Ferguson, works 
manager, presented a report recommending certain exten- 
sions , making the complete plant steam-driven. The new 
plant, ìt was estimated, would produce the current at less 
cost than was at present the case, and would provide a 
reasonable amount of stand-by. Mr. Ferguson’s report 
and recommendation were supported by Mr. Jackson, 
electrical engineer to the West Bromwich Corporation. 
Mr. Ferguson said the proposed extensions would make 
the generating plant equal to 735 kw., instead of 450 as at 
present. The Inspector pointed out that, excluding what the 
Council would realise by the sale of discarded gas plant, the 
total expenditure for which a loan was required came to 
£6,194. This included outstanding loans on the discarded gas 
plant. amounting to £2,384, which the Inspector said the 
Local Government Board would probably require to be de- 
ducted from the total loan applied for. Mr. Hobson submitted 
as an alternative that, as against the £2,384 to he deducted, 
the capital expenditure paid for out of revenue since March, 
1909, should be taken into account, as this would amount 
nearly to the sum outstanding on the gas plant. This was 
probably not the first time that the Inspector had had a 
case of discarded plant. The Inspector: It is not, I am 
sorry to say. Mr. Hobson: It is our first experience. I 
hope it will be our last. He added that altogether no less 
than £13,000 had been paid out of the rates since the 
undertaking hed been started. The Inspector described 
that as a '' fearful figure." 


TRACTION NOTES. 


TEDDINGTON.—In a claim before the under-Sheriff of 
Middlesex and a special jury, the St. Albans Club and 
Institute, Limited, were awarded £2,3CO and costs as com- 
pensation against the London United Tramw ays Company 
for the compulsory acquisition of their premises, Bridgman 
House, Teddington, for tramway extension purposes. 
Bridgman House was formerly the residence of Sir Orlando 
Bridgman, the famous Chief Justice of Cromwell’s time. 
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SOUTHERN NOTES. 


The I.M.E.A. and the Brighton Undertaking—The 
Wiring and Fitting Question—A Set Back. 


There was a lively discussion at the Brighton Council 
when Councillor Campbell, m moving the adoption of the 
minutes of the Lighting Committee, called attention to a 
letter from Mr. H. Faraday Proctor, Hon. Secretary of 
the Incorporated Municipal Electrical Association asking 
if the Council would share the expenses of the promotion 
of a Bill in Parliament for securing further powers for 
electricity undertakings enabling them to provide and fix 
wirings and fittings upon consumers’ premises. Councillor 
Campbell in referring to the necessity for joint action “ to 
secure proper terms “from the contractors.” declared with 
some warmth that the proposal to take the action recoin- 
mended by the I.M.E.A. had been condemned by “a 
clique in the Council "" before it came on. 

Opposition to the Association's proposal was voiced by 
Councillor Booth, who suggested that there was “ a coterie 
on the Council which was never happv unless it. was at- 
tempting to municipalise everything in. the town," and 
he put forward the suggestion that if municipalisation of 
lawyers work was practised it would meet with strong 
opposition from the head of this coterie, Alderman Carden, 
himself a well-known solicitor. Mr. Carden. however, 
turned the tables on Mr. Booth by declaring that he was 
strongly in favour of municipalisation even in that par- 
ticular respect. ' Then,” said Mr. Booth, ‘ there would be 
more waste-paper manufactured in this town than there 
is in the House of Commons.” In conclusion, he declared 
that there were many ratepayers in Brighton whose sole 
nk was that verv work which the Committee proposed 
should be taken away from them. 
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This statement of the case met with cordial support 
from Alderman Titcomb and Councillor German—the 
latter's opposition to the Committee’s proposal being the 
more remarkable in that he is himself a member of the 
Council of the I.M.E.A. He justified the position he took 
up, however, on the perfectly logical ground that the 
arguments put forward inV' favour of the Association's 
proposal were not applicable to Brighton. Most of the 
municipal electrical engineersYwho supported the pro- 
posed Bill did so mainly on the ground that in the towns 
they represented they had no electrical firms capable ot 
carrying cut this work in an efficient and economical 
manner. That did not apply to Brighton, which had a 
large number of electrical contractors of standing, whose 
work could be thoroughly relied upon. If the Corporation 
went in for this work, who, he should like to know, would 
find the fittings and the renewals in the case of weeklv 
property ? They would have cases in which they would 
find tenants using the electrical wires for clothes lines, 
and burning gas. Mr. German was followed by Alderman 
Reeves, who observed that if the Bill was to give power 
to the Corporation to trespass upon the landlord's ground, 
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and wire his house on the invitation of a tenant who 
might, taking the better class house, he leaving in three 
years, the next tenant might object altogether to elec- 
tricity, and when the landlord looked for his gas fittings 
he might find them gone. The Town Clerk, appealed to on 
this point, said the Bill was silent, but he assumed that the 
Corporation would in all cases secure the consent of owners 
before putting in electric wires. Alderman Reeves was 
quick to seize the point. “ You are assuming something 
that vou admit is not in the Bill. Could there be a more 
cogent reason whv the Council should reject the pro- 
posal until more knowledge is forthcoming as to what is 
really in the Bill ? " 

This brought Alderman Carden back to the arena. It 
was absurd, he said, for them to be expected to carry on 
that undertaking without possessing these powers of 
wiring and fitting. Every gas company in the kingdom 
had those powers, and they fitted people's houses and so 
got business. Why should not the electric undertaking do 
the same? They did not wish to take awav from any 
electric wiring contractor a single pound's worth of work. 
Thev knew, however, that five out of six houses were not 
fitted with electric light. and the reason was because tenants 
could not accumulate the money to pay the cost of wieing, 
and the landlord would not run the risk. It was suggested 
that the Council should have power to wire people’s houses 
and charge them rentals. They were losing customers 
through not having that power. He did not suggest. wiring 
everv "house where weekly rent was paid, but there were 
houses with rentals of £30, £40, and £50, and some even 
up to £100 a vear, where gas was still used although the 
inhabitants. would like electric light, because thev could 
not afford to have the wiring done. The Council would never 
do any good in that department until, like the gas com- 
panies, they obtained those powers. 

The Alderman found a strong ally in Councillor Heun, 
who after suggesting. that Mr. German was “ grossly 
libelling the e lass he represented by assuming that they would 
use the wires for clothes lines," declared that gas com- 
panies found the svstem the most paying part of their 
business. He asserted that no logical arguments had been 
put forward against the proposal and the opposition con- 
sisted merely of persons who chose to call it municipal 
trading. It was their duty as a Council so to work the 
electricity undertaking as to make it pay and the only 
way to do that was to support the proposal that they 
should have these powers for wiring and fitting. Councillor 
Heitzman said it had alwavs been said that they should 
support what Mr. Wright or their Engineer recommended, 
and their Engineer was opposed to this scheme. loc k, 
stock, and barrel. He asked the members not to bother 
their heads about the matters thev had been qubbling 
about. He wished they would rise above the question of 

' mv mother drinking more ain than vonr mother.’ Let 
them look at the houses they had built. They were doing 
the landlords out of the rents. He thought municipal 
trading was a nefarious thing, and it was time the Council 
freed itself from the quagmire of rumation which it was 
in. Councillor Yates took up the position that if private 
contractors could not make the wiring pay it was certain 
the Council could not. He spoke strongly m favour of a 
reduction of the flat rate to Id. per unit to give the con- 
sumer a fair opportunity of sharing the benefit of any 
profits. | 

Councillor Black, after asking the Council to remember 
that the electricity undertaking, at the present time had a 
surplus above its liabilities of £912.000, declared thev 
could manaze the business of wiring and make it successful, 
and he appealed to the Council to undertake it. The rate- 
pavers were entitled to all the modern advantages of 
civilisation it was possible for the Council to put within 
their reach. and he advocated providing for them every 
opportunity of making their homes healthy and com- 
fortable. People desired. electric light in modern. houses, 
and it was fitted to those which were well built, vet the 
Council. hesitated to put electric light. in other. houses 
where it was equally desired because they thought it was 
going to extend municipal trading. There were some 
houses, he said, where it was necessary to strike a match 
to see if the gas was alight. 

In the end the Committee’s recommendation was re- 
jectedgby a large majority. 
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YORKSHIRE NOTES. 


Mr. E. C. Ibbotson on Electro-magnets for Lifting 
Purposes. 


At a meeting of the Sheffield Society of Engineers and 
Metallurgists, presided over by Mr. G. Blake Walker. 
Mr. Edward C. Ibbotson, F,C,S8,. in the course of a lecture 
on the applications of electro-magnets to lifting purposes. 
said the strength of the magnets depended to a certain 
extent on the nature of the iron core. The late Dr. Snell 
was greatlv interested in a series of experiments with 
different iron alloys that he tried in his endeavours to 
obtain with a minimum of weight the best electro-magnet 
for extracting pieces of steel from the eve. As iron was 
magnetic, 1.e., could be affected by a magnet below the 
A critical temperature in the neighboarhood of 750° C.. 
it was possible to handle hot rails, ete., under the tem- 
perature of about 750°C., but the magnet should be 
properly designed for this work. Some special steels, such 
as manganese steels, and some high nickel steels under 
certain conditions, were non-magnetic at the ordinary 
temperature. 

In drawing attention to the possibility of applving 
electro-magnets with advantage to every-day work, he 
illustrated by lantern slides the types of magnets, etc.. 
that are in use. The first horse-shoe tvpe was still used 
by some, but was now being superseded by the pot magnet, 
of which the Witton-Kramer magnet was a fine example. 
In the United States they made their magnets on truly 
American lines, viz.. to work to their atmost limit of lifting 
capacity without taking much care as to the heating effect 
of the current on the coil. The current could be left on in 
the Witton-Kramer lifting magnets for an hour without 
injury to the coil which was mechanically protected by 
totally enclosing in a solid steel shell of special high 
permeability steel, and was made weatherproof by vacuum 
drying and impregnating under pressure with hot bitumen. 
It was then firmly fixed in the shell, and was entirely im- 
pervious to moisture. The current used was naturally 
direct. current, and the consumption for large magnets. 
even where it had to be specially generated was not a 
very serious cost. In many cases electro-magnets were a 
considerable labour-saving device. 

Slides showing a number of magnets were thrown on 
the sheet, including a magnet lifting a seven-ton ingot : 
an electric locomotive job crane loading and unloading 
tinplate bars by means of a magnet, and a magnet sus- 
pended fron: an overhead crane transporting bundles of 
scrap wire. Numerous other types were given, showing 
the great adaptability of the method. By the kindness of 
the University authorities a demonstration was given in 
the metallurgical works laboratory immediately after the 
discussion. 


INDIAN NOTES. 


Progress of the Lonauli Hydro-Electric Scheme— 


Meeting of the Tata Company. 


The progress of the Lonauli Hydro-Electric Scheme was 
referred to bv Mr. R. D. Tata, in presiding at the second 
ordinary general meeting at Bombay of the Tata Hydro- 
Electric Power Supplv Company, Ltd. The outstanding 
features of the report, he said, were that certain contracts 
had been placed, certain lands had been taken possession 
of, a certain amount of excavation, masonry and building 
work had been done, and preparations had been in progress 
to obtain labour and raw material for further work this 
season and for placing further contracts. The most impor- 
tant of them all was for the sale of the Company's power 
to Bombav factories. 

“ Our advisers are generally satisfied," he said, '* with 
the progress made, and we are assured that, on the whole, 
our outgoings on capital expenditure do not exceed the 
provision made in the estimates. In the matter of the 
sale of power, the agreements have been liberally drawn 
up to give every facility to the consumers, and the price 
charged has been appreciated also as liberal to the con- 
sumers. In approaching shareholders, I suppose I ought 
to sav that we have made a favourable bargain for the 
Company. I agree; but vou will agree with me that no 
bargain can be. permańeňtly favourable for the Compan v 
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Which the consumers are not permanently interested in 
faithfully observing. We are, what the Americans call. a 
` publie utilities corporation.” The only reason for our 
existence is that we are supplying a public utility on terms 
favourable to the Venu public. The interest of the 
shareholder is that he should get a reasonable profit ; 
and the advantage of a large head of water is that it makes 
the supply of power possible on terms of reasonable price 
to the public and of reasonable profit to the proprietors. 
That the directors believe in the expected profit they prove 
bv putting money into the Hydro-Electric Companv ; 
that thev believe the supply rate to be favourable, thev 
demonstrate bv applving for power no behalf of their 
concerns. It is a matter of regret to mv firm that they 

could not secure the power for the Swadesht Mills at Kuela, 
of which thev are tlie agents, because it is not situated in 
the municipal limits of Bombay city. You will b. asked 
to-day to pass a resolution authorising payment of divi- 
dends out of capital at the rate of 4% to ordinary and 
preference shareholders. This resolution is only a for- 
malitv. You recollect that a year or two ago the Legis- 
lative Council passed a short Act authorising Government 
to permit any company to pay during construction div!- 
dends out of capital. You will also recollect that shares to 
our Company have been subscribed on the understanding 
that this dividend at 495 would be paid if Government 
permission be obtained. That permission has been ob- 
tained; and it is now for you to give effect to the under- 
standing on which shares were subscribed, by formally 
sanctioning the dividends. The interest earned cn vour 
monevs during the period under review will be more than 
enough to provide for payment of interest to debenture- 
holders, shown in the report, for which your sanction will 
not be required, and in the estimates of capital ample 
provision has been made for the dividends out of capital 
to shareholders which you will be asked to approve. 

The report was adopted, as also were resolutions sanction- 
ing the payment of interest at 494, per annum out of capital 
during construction up to June 30, 1911, and for the pav- 
ment out of capital when due, of interest at 4% per annum 
during construction, for the six months ending December 
31, 1911. The Hon. Sir Sassoon David and the Hon. Mr. 
Lalubhai Samaldas were re-elected as directors. 
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GERMAN NOTES. 


Small Electrical Undertakings—Light and Air— 
New Enterprises. 


The development of small electrical works in Germany 
isa matter of great interest. Even small villages are becoming 
aware of the fact that they can save by having an electrical 
station of their own instead of paving for current from 
a big station some distance away. The availability of water 
power 1s of course the prime requisite, so that we see this 
new departure carried out mostly in the mountainous 
districts, and especially in the Black Forest. The following 
example is an illustrative type. At Mitteltal, a village 
of 300 inhabitants only. and situated on the small River 
Murg, a short channel delivers about 30 gallons a second to 
a turbine, therebv generating with a useful head of about 
8 ft., a power of 30 horses. The current derived is used 
partly for lighting the village, partly for driving the flour 
mill, hitherto worked by the stream direct. The power of the 
turbine is expended by means of belts on a machine of 120 
kw. and 116 volts. The surplus power in the day time is 
stored in a 64 cell accumulator of 400 ampere hours 
when discharged in 73 hours. The whole cost was only 
about £1,100 and the installation 18 paying well. 


The Latest Wimshurst. 


Villard & Abraham have recently constructed a machine 
at Wimshurst with 20 ebonite discs, each 28 inches in 
diameter, which is capable of giving a spark two feet long. 


Ebonite as an Insulator. 


Daylight, or any other light containing actinic rays, acts 
on ebonite naturally, at first superficially, forming free 
sulphuric acid. If ebonite is exposed to such light under 
plate glass sulphuric acid will afterwards be found adhering 
to the glass, and in damp weather may form a mist of 
dilute acid globules. It has also been found that the use of 
blue or yellow glass had but little influence on the result. 
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It would seem then that where ebonite is required to act as 
an insulator it must be used only where the insulation is 
not exposed to light. At the same time the obstacle to the 
use of ebonite is avoided if it is covered with glass painted 
outside with a yellow or red dved coat of gelatine. Better 
still as a protection to the ebonite is an opaque glass 
covering sheathed with wood. 


Company Affairs. 


The Bergmann Elektrizitats Werke A.G. has seen a 
considerable falling off in prosperity. The net profit de- 
creased from 3,905,516 marks in 1909 to 3,028,102 marks 
in 1910, although the gross takings increased from 
11,054,017 to 12,804,476. The charges for interest, general 
expenses, writings off and other liabilities increased verv 
much, and in spite of a conversion of capital the dividend 
had to be cut down from 18 to 12%). It is said that the 
prospects for 1911 are much-more rosy. 

The Berliner Elektrizitats Werke has declared a dividend 
of 43°, on the twenty million marks of preference shares, 
and of 12%, on the 4,410,000 marks of ordinary shares. 
The company is in a very flourishing condition. During 
the year reported on (1910-1911) the number of kw. 
hours for Berlin and suburbs increased by 23,600,806 to 
198,031,743. The contribution of the company to the 
municipality has increased from 5,613,316 marks (or 
£280,000) to 6,283,733 marks (or £314,186). 

The Rheinische-Westfalisches Elektrizitats Werke A.G. 
has declared an 8% dividend all round in spite of the 
increase in the c jital. The gross profit for 1910-11 was 
4,705,849 marks. The output of current for power increased 
by 995, and current for lighting by 139,. 

A company has been formed,to take over the arrange- 
ments made between the Siemens and Halske A.G. and 
the A.E.G., on the one hand, the city of Hamburg on the 
other, with reference to the elevated railway of Hamburg. 
The new company takes over the whole concern and con- 
templates a considerable extension of the system. The 
capital is 15 million marks in 15,000 thousand mark shares. 
It goes without saying that Siemens & Halske and the 
A. E.G. have taken up most of the shares. 
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AMERICAN NOTES. 


Electricity in Agrieulture— Tapping a 13,000 Volt 
Line—Reactance in Alternating Current Circuits— 
Dr. Steinmetz on Protective Reactance. 


The State of Indiana furnishes a remarkable example of 
the application to agricultural purposes of a 13,000 volt 
transmission line. The line connects the town of Liberty 
with the generating station of the Liberty Light and 
Power Company, 18 miles away, and farmers along the 
line of route are supplied with energy for lighting and other 
purposes through 14 kw. transformers which reduce the 
transmission potential to 110 or 220 volts in a single step. 
The transformers are mounted on the poles carrving the 
13,000 volt single-phase transmission line. To protect 
them against the weather it has been found necessary to 
provide a housing completely inclosing the transformer 
cases, the fuses being left exposed so as to be accessible. 
Home-made horn-gap lightning arresters are constructed 
out of No. 4 copper wire, and mounted on insulators. 
During the summer lightning season these gaps are reduced 
to an opening of 2 in, but in winter they are bent back 
to a clearance of 13 in. to guard against shorting by sleet 
and snow. Solid grounds have been used on these arresters, 
but as a result of local experience on adjacent 6,600 volt 
lines with home-made high-resistance grounds, these are 
to replace the solid grounds, which have given trouble 
because of the circuit-breakers opening as a result of static 
discharges. The high-resistance grounds are made by 
burying blocks of wood, 4 in. x " in. x IR in., several 
pounds of wet salt being scattered about the wood to pro- 
vide a conducting moisture. Bare No. 8 copper wire is 
used for customers! 220 and 110 volt seconderies, some of 
which approximate half a mile in length. The farm ser- 
vices were installed in deference to the demands of the 
farmers, rather than as a result of central-station solicita- 
tion. The farmers are required to buy their own trans- 
formers, which are installed by the company at the cus- 
tomers’ expense.. The company^furnishes and maintains 
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the meters for each customer, however, free of cost. As 
an example of the connection cost to the customers, two 
farmers paid together $250 for the transformer, 1,500 ft. 
of bare-wire secondary pole line, and the wiring of their 
premises. Each farm customer is charged a fixed trans- 
former-loss cost of S1 per month, to which is added the 
cost of the energy consumed. The rates for the latter 
element run 13 cents per kw.-hour for the first 30 kw.- 
hours, 10 cents for the next, 8 cents for the next ‘and 6 
cents per kw.-hour thereafter. 


Reactance in Alternating Current Circuits. 


At a joint meeting in Chicago of the local section of the 
American Institute of Electrical Engineers and the El»c- 
trical Section of the Western Society of Engineers, Dr. C. 
P. Steinmetz took as the subject of his annual 


lecture ** Reactance in Alternating Current Circuits." 
He pointed out that although there had been 
a general impression that reactance in alter- 
nating - current circuits was objectionable, engineers 


were now installing it in large stations to insure 
safetv of the system. Reactance became of importance 
with the introduction of alternating-current distribution 
following the appearance of the’ transformer in 1886, 
when it was observed that the drop in alternating-current 
circuits was far in excess of that in direct-current circuits. 
This phenomenon is due to self-induction, and it was only 
by the conception of reactance as an apparent resistance 
that consumes voltage, that measures were taken to correct 
this defect. Jt was not until 1893 that engineers were able 
to grapple successfully with the situation presented. By 
using conductors of moderate size and employing lower 
frequencies the reactance drop was brought under control, 
and this made alternating-current distribution practicable. 
Early transformers had from 15 to 20°/, reactance, but 
the reactance was brought down gradually until it is no 
longer a formidable characteristic of transformers, now 
reaching perhaps 13 to 295. A corresponding development 
took place in the generators, with the final result that 
reactance ceased to be an enemy of the alternating-current 
system, and in fact there are cases where it 18 even useful. 
In the early vears it was used to impose voltage regulation 
bv what is now known as phase control. If the phase of 
an alternating-current 18 varied the effect of the reactance 
voltage can be correspondinply varied. Resistance drop 
always increases with the increase of load. By changing 
the phase of the current it is possible to secure control of 
the voltage. This can be done in svnchronous machines 
by a change of excitation, and this has become the standard 
system of voltage regulation in long-distance railway 
systems. Modern steam-turbine 25 cycle alternators have 
reactances sometimes as low as 2 to 395. They are operated 
in parallel very successfully, but when they are operated 
in multiple, hunting is apt to appear, with resulting in- 
stability. The resistance in the machines themselves is 
small, perhaps only a fraction of 195, but when cables from 
other power houses in a network add their resistance the 
' synchronising power of the small reactance in the machines 
may vanish. In this case reactive coils must he used. 
Such synchronising reactances are a necessity whenever 
the resistance between the machines is not small compared 
with the reactance. 


Protective Reactance. 


Dr. Steinmetz went on to point out that an entirelv 
different use of reactance is made when it is einploved as 
a protective device. It is supposed to act as a barrier, 
keeping high-voltage disturbances out of the station bv 
use of the so-called choke coils. But this use of reactance 
has been less frequent of late, for it has limitations and 
cannot be used promiscuously. It protects only at fre- 
quencies which are verv many times higher than the 
normal frequency. It will not act as low frequency. Re- 
actance to protect effectively must have no appreciable 
capacity. Thus the frequency range of protective reactance 
is limited, and, furthermore, the device must be designed 
so that it will have negligible capacitv. Again, these pro- 
tective devices serve not only to keep high-voltage dis- 
turhances out of the station, but also to prevent any 
disturbance of this sort originating in the station from 
getting out. The rule works both ways. The device is 
useful if properly installed and applied, but the situation 
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of the station and line must be studied. Quite recentlv 
another application of reactance has been made in huge 
high-power generating stations where hundreds of thousands 
of kilowatts are developed. The whole system here has 
extremely small resistance and reactance ; and disturbance 
is, therefore, liable to be dangerous. Switches, which must 
be of reasonable size and cost, cannot be relied upon to 
open circuits carrying very large amounts of power. There- 
fore reactance is introduced, say 8 to 1095, which can be 
used as a safetv device and placed in the generator or the 
transformer, or externally applied. Experience shows 
that in large transformers, even of 25 cycles, it is possible 
to give 8 per cent. reactance, which is sufficient. In the 
generator the case in different, for it 18 practicable to get 
only 3 or 4°% internal reactance, and it is usually more 
economical to add what is needed in the shape of a reactive 
coil or step-up auto-transformer. Jn the huge units of the 
great modern power stations regulation is not so important 
ae formerly. If, for instance, the output is 100,000 kw. a 
variation of 10,000 kw. thrown on or off is not so serious 
a matter as in the case of a station rated at 20,000 kw. or 
30,000 kw. External reactance has, however, a less un- 
favourable effect on regulation than has armature re- 
uctance. It had to be remenibered, that where there is 
reactance in a circuit energy is stored in the magnetic 
field of that circuit. Reactance must always be considered 
as energy storage. It represents a momentum, so to speak. 
Therefore, currents must not be ruptured instantlv where 
there is appreciable reactance. One of the main advantages 
of the oil switch is that it opens at zero current. Where 
there is high reactance engineers and station operators 
must guard against setting stored energv free at too rapid 
a rate. Reactance is required, but it must be realised that 
the stored energv which it implies must not be let loose 
in a destructive manner; otherwise that energy may run 
wild and do serious damage. 


ELECTRICAL LIGHTING INSPECTOR. 


A decision has at length been come to in the case at 
Clerkenwell Police Court, in which Mr. Stanley Syer (of 
Messrs. Macdonald, Syer and Company, electrical engineers, 
of Gray's Inn-road) and Mr. Edward Evans, of Fitzroy- 
square, as consumers of electricity supplied by the Ñt. 
Pancras Borough Council, applied to the magistrate for 
the appointment of an inspector under the local 
Electric Lighting Act. There wasa dispute with the borough 
council about the fuse used, and, unlike other London 
boroughs, St. Pancras, it was found, was not under the 
inspection of the L.C.C. for this purpose. Mr. Tweedy Smith 
appeared for the applicants; Mr. Barrington Ward for the 
council ; and Mr. Harding for the L.C.C. Mr. Ward asked 
that the appointment should be ad hoc—only to deal with 
the specific grievances—and not a permanent inspector for 
general purposes. Mr. Smith pressed for a permanent 
appointment. All the rest of London—except Chelsea — 
came, he said, under County Council inspection. If every- 
body who had a complaint had to go through all the 
machinery of a special and separate application for appoint- 
ment of an inspector it would be a costly matter. 

The Magistrate said he was prepared to appoint Mr. Chas. 
A. Baker, the chief engineer of the London County Council, 
for twelve months, to be an inspector generally under the 
Act. Mr. Ward agreed to this course, and Mr. Harding said 
no doubt the County Council would consent. The question 
of remuneration was allowed to stand over for the parties to 
settle if they could. The Magistrate said the appointment 
would begin at the commencement of the new year. 


It is reported from Berlin that the German military 
authorities have acquired a novel kind of motor-car, which 
carries the whole equipment necessary for the construction 
of a field wireless telegraphy station. The motor which 
propels the car also runs the dynamo. The apparatus can 
be mounted in twenty-five minutes. The mast is about 
100 ft. high. 


The German wireless stations in East Africa, now at work, 
have far more than fulfilled all the expectations made of 
them. 
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Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 
RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QuzEsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
-acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Problem No. 1265.—Describe and illustrate a method for 
electrozincing iron objects. There seems to be great 
difficulty in securing an even, adhesive coating of 
good quality. What sort of zinc should be used as 
anode ?—'' Kitty.” 

Problem No. 1266.--When running a high speed alternator, 
(direct coupled to c.c. motor by means of two half 
couplings) 1t was noticed that intermittent sparking 
took place round the coupling between the heads of 
the bolte. The alternator is wound for single phase 
currents and is fitted with revolving armature. During 
the time sparking was noticed the alternator was 
running on light load at about 500 volts 400 ~. Insula- 
tion on both machines was perfectly sound. (Give an 
explanation of the above phenomenon.-—‘‘ G.K.” 


| 


which of three universal shunts having a total re- 
sistance of 100,000, 10,000, and 1,000 ohms respec- 
tively, would be most suitable for use with this gal- 
vanometer for obtaining the required measurements. 
‘* BICKNOLLER." 

Problem No. 1270.—When using a universal shunt in con- 
junction with a galvanometer it is best to have the 
total resistance of the universal shunt not greatly 
differing from that of the galvanometer, for if the 
resistances of galvanometer and shunt are dispropor- 
tionate a loss of sensitiveness occurs. Explain the 
reason for this.—“ BICKNOLLER." 


ANSWERS. 


Problem No. 1264.—In a telephone exchange worked by 
"line and earth" circuits, it is necessary to make 
provision for a number of new subscribers for whom 
* metallic circuits" are provided. It is known that 
an earth connection made to the latter destroys 
quietude and impairs efficiency, so that it is not 
advisable to connect the single lines direct to the 
eig ones. Suggest a way out of the difficulty.--- 

Reply to Problem No. 1264 (awarded 10s.).—A new system 
of connecting a number of branch subscribers to a common 
exchange line while maintaining secrecy ofspeech was recently 
described by Grossmann in the “ Elektrotechnischer 

Anzeiger,” whence the following leader particulars are 

abstracted. The attached diagram shows three subscribers' 

main terminals (a, b, at Gl, G2, G3), one fully equipped 
subscribers’ station (at G3), the other stations (G1, G2, 
etc.) being exactly similar, and the exchange line terminals, 


* 
«4 
i$ 


FIG. 1. 


Problem No. 1267.—It is desired to devise a method of testing 
direct current armatures for incorrect short circuits 
between coils, before the connections are finally 
soldered. The armatures will vary in size from 3* to 
about 25" diameter. Running the armatures “light ” 
in their magnets will not be considered. Give particu- 
lars of suitable apparatus with details of its working 
and design. How many different sizes would be 
required to deal with the above range of armatures ? 
Alternating current is available if required.—'' Ko.” 

Problem No. 1268.—A three-phase 50 ~ 500 volt, 25 h.p. 
motor with wound rotor is connected up to 400 volt 
50 ~ mains. Full load r.p.m. on 500 volts = 1,450. On 
400 volts the maximum full load speed was 1,360 
r.p.m. The rotor winding and slip rings got very hot. 
On short-circuiting the slip rings (carbon brushes, no 
short-circuiting device) with a copper bar the speed 
became 1,420 r.p.m. Now, an exactly similar squirrel- 
cage motor ran at 1,450 r.p.m., although on 400 volts 
instead of 500. Will someone explain the reason of 
the unusually large slip of the first motor ?—'' Rotor.” 

Problem No. 1269.—It is required to measure insulation 
resistances varying from one megohm to 50,000 
megohms, using a galvanometer of 150 ~ sensitivity and 
800 ohms resistance. State, with reasons for preference, 


La, Lb. It will be seen below that the exchange line can 
be either a metallic or earth return circuit, and, in the 
latter case, the present arrangement gives as good results 
as San be obtained under such circumstances. 

The great advantages of the new system are :—(1) The 
possibility of unlimited additional branch connections to 
a given main line. (2) Absolute protection against pre- 
mature interruption of connections or “ listening-in” by 
a third party. 

The selective calling of any pair of subscribers 1s arranged 
on the “ harmonic " system by the use of a.c. bells tuned 
to respond only to a certain frequency in the case of each 
subscriber. The action of these devices is purely automatic, 
and they are perfectly effective for any reasonable number 
of subscribers per main line. Selective calling is effected 
from the exchange without the co-operation of either of 
the subscribers to be connected ; no long distance switching 
lines and no switching batteries are required. 

Referring to Fig. 1, Rm is a polarised relay (responding 
only to direct current excitation), placed at the main line 
end of the branch network, while El, E2, E3 are the local 
switching relays at the various local stations. The relay 
magnet windings are shunted by condensers to provide 
a path for the speech currents. In addition to the metallic 
speech circuit A, C, there.is provided a local call line B, 
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capable of isolation by the armature 2 of R. At each 
subscriber’s station, 15 represents the microphone, T the 
receiver, 12 the switch hook, 14 the transformer, and F 
the tuned a.c. bell (isolated froin d.c. flow by the condenser 
C). 

Following the means by which any subscriber (say G3) 
secures exclusive use of the branch network from La, Lb: 
On lifting his receiver the central battery current flows : 
La—1—9——3—4—5—6——1—8—9—10—G3a—11—12--13— 
14—15—16—G3b—17—18—19—Lb. The relay 10—25 then 
closes, opening the contacts 7—8 and closing 8—25, so that 
the central battery current now flows: La—1—20—21—22 
—93—94—95—8—9—10—G3a—11—12—13—14—15—16 
—G3b—17—18—19—Lb. The magnet 20 is now so ex- 
cited that the contacts 2—3 are opened and the call line 
3—6 isolated. So long as the receiver at G3 is off its hook, 
no other subscriber on the network can interrupt or over- 
hear the conversation occurring. 

If the subscriber required by G3 is connected to a similar 
network to that shown in Fig. 1, he is called by the exchange 
sending a alternating current of appropriate frequency 
through the lines La, Lb. This current flows: La—1—2—3 
through F and C in all the stations Gl, G2, etc., in parallel 
to 17—18—19—Lb. The bells F being tuned, only that 
one in the desired station rings, and the subscriber lifting 
his receiver, he obtains exclusive use of his branch network 
as above. * E Uj 
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and earth ” circuit is connected), sending a current through 
the jack springs to the calling signal actuating same. The 
speaking will also be by induced current. The repeater 
will thus remedy noises on the lines caused by induction 
between electric light mains, tramways, etc., thus giving 
an efficient service.—W. A. R. 


— 


Further Answer to 1263 (commended).—The trouble 
experienced by “ A.P." has been caused by the brushes 
being on the wrong position on the armature of the new 
machine, as itis evident from the description of itsbehaviour 
that both the main and commutating pole fields are both 
reversed with respect to the armature. This means that if 
the polarity of the brushes had been changed all would have 
been well. 

The explanation of the behaviour can now be given more 
fully. When a shunt generator is first started up the small 
residual magnetism in the field system produces a small 
E.M.F. in the armature, and this sends a small current 
through the shunt field windings. 

‘Tt these windings are indiscriminately connected up 
either of two things can happen. Consider one pole having 
residual magnetism which makes it, say, a N-pole. The 
small field current referred to above may flow in the 
windings round this pole such that its strength as a N-pole 
will be increased; this will produce a higher armature 
E.M.F., which produces a higher field current, which 
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| The fewer the number of subscribers connected to any 
one branch network, the less the danger of one having 
to,wait till another has finished his conversation and the 
greater may be the difference between the tuning fre- 
quencies of the bells, and hence the greater the security 
of the selective calling. 

If two subscribers on the branch network wish to inter- 
communicate, the exchange temporarily reverses the central 
battery (after being called by one subscriber); the relay 
contacts 2—3 are thus re-closed till the second subscriber 
has been called by the exchange. On again reversing the 
central battery, the two subscribers remain in exclusive 
connection. In order that the reversal of the battery may 
not disturb the switching relays, the latter are made more 
sluggish than the master relay R.—“ MINER.” 


Further Reply to No. 1264 (awarded 5s.).—The best way 
out of the above difficulty would be to insert repleaters or 
a transformer into each circuit. It 1s an induction coil of 
special design, and has a closed magnetic circuit formed by 
fine iron wires which confines the lines of force so as to 
prevent inductive action between neighbouring repeaters. 
The action is as follows: 


current will pass round the secondary of the repeater, 
inducing a current into the primary coil (where the `“ line 


When the subscriber gives a 
generator ring, which will be magneto (alternating) the | 
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increases the strength of the field, and the machine “ builds 
up." But, on the other hand, it might be (and evidently 
was so in the case mentioned) that the original small field 
current instead of augmenting the strength of the N-pole, 
tended to make it a S-pole. This would reduce the already 
small armature E.M.F. and the machine would not build up. 

At first sight it looks as though separately exciting the 
field and giving the field system residual magnetism of the 
opposite polarity would mend matters. But, reasoning in 
the same manner as before, the particular pole considered 
is now a residual S-ploe and therefore the small armature 
E.M.F. is reversed, and consequently the field current is 
also reversed and now tends to make the residual S-pole a 
N-pole. The machine fails to excite again. By reversing 
the shunt leads on such a machine it will at once build up 
as noted. 

This brings us to the next phenomenon; the machine 
being excited and the main leads connected to the bus-bars 
with the correct polarity, then when load is put on the 
machine sparks badly. Here again either of two things can 
happen. 

It is well known that the operation on load of an ordinary 
shunt generator without commutating poles can be improved 
by moving the brushes forward so that the coil undergoing 
commutation is in the influence of the next main pole. 
Therefore, with commutating poles the polarity of these 
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poles must be such that an armature conductor passes 
under the poles in the cycle :—N-com. pole, N-main pole, 
S-com. pole, S-main pole. Now the polarity of the commu- 
tating poles depends on the direction of the flow of the 
current through their windings, and obviously if this 
direction is such that the above cycle is not fulfilled the 
commutating poles will make the operation worse instead 
of improving it. This is the cause of the bad operation noted 
in the case under consideration. : 

We therefore arrive at the conclusion that the machine 
was so connceted up that the field winding opposed the 
armature, and when altered, the com. pole winding also 
opposed the armature. Also it should be noted that had the 
polarity of the brushes been different all would have been 
well. 

We ask ourselves, therefore, could this brush polarity 
have somehow become reversed, and the answer to this is, 
yes; because if the brush rocker is moved one pole pitch a 
brush which previously built up positive now becomes 
negative, i.e., the field would have excited with the original 
connections. Also the end of the commutating pole winding 
joined to the armature has also reversed polarity now, and, 
consequently, the load current would flow through it in the 
opposite direction, and therefore produce improved opera- 
tion. 

The remedy for the whole trouble is obvious, and that is, 
to restore the original connections and move the brushes 
through one pole pitch.—“ F. H. C." 


Wireless Telegraphy. 


Contributions to this section of the ELECTRICAL ENGINEER are cordially 
invited from all parta of the world, payment for matter used being made on 
our usual scale rate. 


Mr. Marconi inaugurated last week the new wireless 
station at Coltano, Italy, which is stated to be the largest 
of its kind yet constructed. The available power at Colteno 
is 1,000 kw., and the aerial is 1,200 metres long, which 
will enable Italy to condnct a wireless telegraphy service 
with countries situated at a distance of several thousands 
of miles. The transatlantic station of the Marconi Wireless 
Telegraph Company, Ltd., at Clifden, succeeded during Mr. 
Marconi's recent visit to the Argentine in cominunicating 
with him in Buenos Ayres, a distance of close upon 7,000 
miles. The Coltano station has considerably higher power 
available than that of Clifden, and when the projected 
South American and other stations in distant countries are 
completed, the Coltano station will conduct an important 
telegraphic service. Prior to the opening of the Golano 
station, Mr. Marconi desired to communicate with the 
stations at Clifden, Ireland, and Glace Bay, Canada, and 
accordingly sent telegrams to those stations, requesting 
them to tune up and be prepared to communicate with 
Coltano at a given hour. Later in the day a wire was re- 
ceived, informing Mr. Marconi that his telegram had been 
received, but was unintelligible owing to the storm. Mr. 
Marconi, therefore, decided to call both Clifden and Glace 
Bay by wireless, and at four o'clock sent a message from 
Coltano to Clifden, and received the immediate reply : 
“ Your signals are strong and readable." With Glace Bay 
equally satisfactory communication was at once established. 
As soon as Marconi’s Wireless Telegraph Company, of 
London, were advised that the Coltano station was opened, 
the managing director sent the first Marconigram via 
Clifden and Coltano to Her Majesty Queen Margherita, 
conveying congratulations upon her birthday, and received 
in a very short time by the same route Her Majesty's 
acknowledyment and thanks. 


, 


On the llth of this month the Marconi stations of 
Massowah and Mogadiscio, on the East Coast of Africa, 
were opened, and these towns will now be in direct com- 
munication with Italy by wireless telegraphy. Mr. Marconi 
has received a warm telegram of congratulation from the 


King of Italy. 
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It is announced that the first telegram from the new 
wireless station at Spitzbergen was received at Christiania 
on November 24 by M. Heftye, the Director of General 


 Telegraphs, after travelling bv Ingó and Hammerfest. The 


telegram stated that regular correspondence would be 
started on December 1. All the officials employed at the 
station were, it said, in good health and living was com- 
fortable, despite the darkness and cold. The message was 
signed by M. Petersen, the chief engineer and manager of 
the station. | 


The Madrid correspondent of the '* Times " states that 
within the next few days Spain will have become one of 
the most important of European countries in regard to the 
transmission of messages by wireless telegraphy. In 
December last year the Spanish Compania Nacional de 
Telegrafia sin Hilos contracted with Marconi’s Wireless 
Telegraph Company for the installation of eight stations 
in Spain and the adjacent islands. Of these the four largest 
have now been completed, and inspected and approved by 
the Spanish Government, and can therefore be opened for 
general purposes as soon as official sanction is given. They 
are situated at Cadiz, Teneriffe, Las Palinas, and Barcelona. 
These four stations have a guaranteed radius of 1,800 
kilometres (1,120 miles), and a glance at a map will at once 
show the importance of the three first-named stations for 
oceanic traffic between Europe and South America and 
South-West Africa. Barcelona will be in easy communica- 
tion with the newly-opened station at Coltano, on the Gulf 
of Genoa, which is the largest in the world, and from which 
it is expected that messages can be sent to places upwards 
of 5,000 miles distant. The four smaller stations are 
situated at Aranjuez, near Madrid, from which all points 
on the Spanish coast can be reached, Vigo, Soller, in the 
Balearic Islands, and at Alicante, or some adjacent spot. 
The stations at Vigo and Soller are completed, that at 
Aranjuez is practically completed, and only the Alicante 
station, owing to some technical difficulties, is likely to be 
deliyed a little longer. The guaranteed radius of these 
four stations is 800 kilometres (500 miles). 


During the present year an important military wireless 
telegraphic station was opened at the militery camp at 
Carabanchel, near Madrid, by the Telefunken Gessellschaft. 
This station has been in communication with Ceuta, where 
a similar station of the same system has been erected. 


The Spanish Fleet is being fitted up with the apparatus 
of the various existing wireless systems, and tenders are 
open for landing and other portable stations for the Navy. 


Mr. Godfrey Isaacs, managing director of Marconi's Wire- 
less Telegraph Company, Ltd., writes to the press a letter 
in the course of which he says: '' During recent days I 
have been inundated with inquiries from members of the 
Stock Exchange and the public as to our knowledge and 
information upon what is is termed ' reed tuning.” The 
fundamental principle of all reed tuning is a receiver, in 
which a mechanicallv-vibrating part is tuned to the fre- 
quency of received electrical impulses. There is nothing 
new in this principle, for which we hold the master patents. 
“ome years ago we gave the subject very careful and ex- 
haustive study and consideration." 


Dr. Sven Hedin, Professor Svante Arrhenius, and 
numerous well-known business men have petitioned the 
Swedish Government for a concession to build a wireless 
telegraph station, on the Marconi system, near Stockholm, 
with a power radius of 1,200 miles, which will permit a 
regular telegraph connection between Sweden and several 
European and other countries, Canada, the United States, 
*outh America. Africa, Asia, Australasia, and with ships 
on the high seas. The connection with Great Britain would 
be direct, and with most other countries via Great Britain. 
A company will be formed with a share capital of £100,000. 
The station will be ready in a year. 


According to a telegram to the Paris “ Matin" from 
Tangier, direct communication between Fez and Paris bv 
wireless telegraphy was established for the first time on 
Thursday in last. week. | 
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The Synchron Life-Saving 
Apparatus. 


BEFORE THE BOARD OF 
TRADE. 


At the kind invitation of the Board of Trade a 
highly successful demonstration of the Synchron 
Life-Saving Apparatus was given yesterday at the 
offices of the Board of Trade Survevor, 79, Mark 
Lane, London, E.C. The Board of Trade officials 
present included C aptain Young (Professional Mem- 
ber of Marine Department), Captain J. P. Park 
(Principal Officer, London District, Marine Survey 
Staff), and Dr. Evans (Medical Officer), and among 
other prominent public men who took part in the 
proceedings were Sir James Crichton Brown, M.D., 
D.Sc., F.R.S., Dr. Clark Wakefield, Dr. J. M. 
Carvell, Examiner to the St. John Ambulance 
Association. A full account of the demonstration 
wil! appear in next week's ELECTRICAL ENGINEER. 

Up to the beginning of the present week the 
Synchron Apparatus had already been supplied to 
or ordered by upwards of twenty Power Stations, 
including : 

THE NORTH METROPOLITAN 
SUPPLY COMPANY, LTD. 

THE Sr. Pancras BorouGH CovuNcirL ELEC- 
TRICITY DEPARTMENT. 

THE CHARING Cross, WEST END AND City Errc- 
TRICITY COMPANY, LTD. 

THE GLASGOW CORPORATION ELECTRICITY DE- 
PARTMENT. 

THE CLYDE VALLEY ELECTRIC POWER COMPANY, 
LTp. 

THE MANCHESTER CORPORATION 
DEPARTMENT. 

THE BOROUGH OF STEPNEY ELECTRICITY DEPART- 
MENT. 

THE BRITISH THOMSON-HouSTON COMPANY, LTD. 

THE LANCASHIRE DYNAMO AND MOTOR COMPANY, 
LTD. 

Messrs. HENRY SIMONIS & COMPANY. 

Messrs. W. T. GLOVER & Company, LTD. 

The question of the installation of the apparatus 
is also before the Mersey Dock and Harbour Board, 
the Manchester Ship Canal, the Manchester Corpora- 
tion Tramways Department, the Borough of West 
Ham Electricity Department, the Borough of 
Poplar Electricity Department, the Borough of 
Hackney Electricity Department, etc., ete. 


DEMONSTRATION 


ELECTRIC POWER 


ELECTRICITY 


ELECTRICITY IN MINES. 


In the House of Commons, on Fridav last, on the resumed 
consideration of the Coal Mines Bill as amended in. the 
Standing Committee, Mr. Newman, the Unionist member 
for Enfield, moved the omission of the subsection to Clause 
59, which provides that ** if in any place of a mine or part of 
a ventilating district of à mine the amount of inflammable 
gas in the air currents is 194 or upwards, the use of electric- 
ity shall at once be discontinued in such place or part of 
such ventilating district where the inflammable gas exists 
till the air current is clear of the same or shall not exceed 49%.” 
He maintained that it was impracticable to detect 19, of 
gas in the air currents. The subsection was redundant, and 
it might safely be left to the inspectors to see that eletricit y 
was not used in mines where its use would be dangerous. 

Captain J. E. Gordon (Unionist member for Brighton). 
who seconded the amendment, remarked that it would 
strike a serious blow at the trade of electrical engineering, 
and would tlirow many men out of emplovment, including 
some of his own constituency. 

Mir A. Markham (Liberal member for the Mansfield 
Division), remarked that all electrical engineers were agreed 
that a gas-tight motor had not vet been invented. That 


being so, it would be simple madness to allow motors 1n 
mines in which gas was present. No sane manager or owner 
would think of introducing electric motors in such mines. 
He believed that one of the greatest calamities which had 
taken place in mines during recent years was attributable 
to the mtroduction of electricitv. He earnestly hoped, there- 
fore, that the House would reject the amendment. 

"ir F. Banbury (Unionist member for City of London) 
expressed the opinion that it would not be safe to delete 
the subsection. 

Mr. W. E. Harvey (Labour member for Derbyshire, 
North East) said the alarm created in the minds of miners 
at the introduction of electricity in mines had been accentu- 
ated by the catastrophe which had occurred in Durham 
at the West Stanley pit. 

Mr. Masterman, in the interests of safety in mines, could 
not assent to the omnussion of the subsection, as all the 
information which he had been able to obtain pointed to the 
conclusion that with the best possible provision in the world, 
where electricity was used in mines, there was danger of 
producing conditions similar to those produced by naked 
lights. l 

Colonel Hickman thought it would be better if the matter 
were dealt with by regulation rather than by Act of Parlia- 
ment, so that alterations in the requirements could be made 
without the necessity of further application to Parliament. 

Mr. Enoch Edwards (Labour member for Henley) said 
electricity was not yet throughly understood, and there- 
fore when dealing with it they should keep fairly well on the 
safe side. Recent accidents, while they had shaken the faith 
of engineers, of colliery owners, and of the general public 
in electricity, had struck terror into the minds of the colliers. 
It was scarcely to be wondered at that colliers, whose 
relatives had been slain in large numbers, should regard 
with horror the use of electricity at the face. Many men 
who knew a great deal about electricity were not certain 
that it was safe to continue to use it, and there was a strong 
opinion among some that it should not be used at the face. 
Parliament would do well to pause before forcing on men 
arrangements which they regarded with suspicion. 

Sir C. Cory held that their knowledge of electricitv was 
is such a state of transition that it would be better to leave 
the subject to be dealt with by regulations, so that they 
might be varied from time to time. 

After some further discussion the amendment was with- 
drawn and Mr. Lyell (Liberal member for Edinburgh, South) 
moved to provide that the percentage of inflammable D. 
mentioned in the subsection should be not 49$ but 119 
His object, he said, was to place electricity on the same 
footing as naked light. The risk from electric sparks were 
precisely the same as that arising from use of the naked 
hight. He did not see, therefore, why electricity should be 
penalised. 

The amendment was adopted. 

On the previous day Mr. Masterman moved the insertion 
of a proviso to Clause 32 permitting the use of electric lights 
on the main haulage roads or elsewhere under regulations 
providing for the lamps being enclosed in air-tight fittings 
and the lamp globes being hermetically sealed, and this 
amendment was agreed to. 


PERSONAL. 


Mr. A. W. Marr, of the British. Thomson-Houston 
Company at Rugby, sailed last week in order to take up 
the appointment of chief electrical engineer to the Ranec- 
gunge Mining Association at their Bengal coal fields. Mr. 
Marr after finishing his apprenticeship as electrical instru- 
ment maker with Mr. J. Stevenson, Aberdeen, five vears 
ago, started as assistant electrician at the Glasgow Iron and 
Steel Company's works in Wishaw. While there for a period 
of two vears he studied electricity as applied to mining, and 
received the post of electrician in charge at the Summerlee 
Iron Company's Preston-Grange Colliery, one of the largest 
electrically equipped collieries in Scotland. He held this 
position for a year, and relinquished it owing to his health 
breaking down. After recuperating, and to gain further 
experience in the application of electricity in mines, he 
joined the British Thomson-Houston, Company. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


BTOTWITO=Ez. 
Contract and Miscellaneous Advertisements should reach 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleot Street, London, E.C. 


APPOINTMENT. 


SSISTANT INSTALLATION INSPECTOR RE- 
QUIRED. Must be experienced inthe testing of power 
and lighting installations. Salary 30/- per week. Applica- 
tions in writing, giving full details of training and experience, 
and enclosing copies of not more three recent testimonials, 
to: The ENGINEER AND MANAGER, Electricity Works, 
27, Osborn-street, E., not later than Thursday, December 7, 
1911. The person appointed will be required to reside within 
the Borough of Stepney. 


Contracts Open. 


HOME. 


DaRnLiNGTON.— The Corporation invite tenders for the supply 
and erection of one 500 kw. d.c. dynamo coupled to a recipro- 
cating steam engine.  Particulars (£1 1s.) from the Borough 
Electrical Engineer, Electricity Works, Haughton-road. Decem- 
ber 4. 


West Ham.—The Corporation invite tenders for installation 
of electric light at the Gainsborough-road Schools, Canning 
Town. Particulars, £1, from Mr. William Jacques, A.R.I.B.A., 
architect to the Education Committee, 2, Fen-court, Fer.church- 
street, E.C. December 1. 


WReExHAM.—The Corporation invite tenders for the supply 
and erection of main switchboard. Particulars (£1 1s.) from 
Mr. W. G. Pichvance, Electricity Works, Willow-road. December 
b. 


OVERSEAS. 


ADELAIDE.—Tenders will be received at the office of the 
Deputy Postmaster-General, Adelaide, by cable up to noon on 
December 13, for the supply of (1) 9,000 copper birders, 2,200 
jointing sleeves, 3,500 copper tapes, and 353 tons of hard-drawa 
copper wire (schedule No. 201); (2) 15] tons of galvanised iron 
wire (schedule No. 202); and (3) 11,000 porcelain insulators 
(schedule No. 203). A deposit of 5 per cent. on the first £1,000, 
and of 24° on the amount above that sum, is required with each 
tender. Local representation is necessary. For copies of the 
specifications and forms of tender, application shoula be made to 
the High Commissioner in London for the Commonwealth of 
Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. 

BosN14.—The British Consul at Sarajevo (Mr. F. G. Freeman’ 
reports that tenders will be received, up to December 15, at the 
Stadtmagistrat, Banjaluka, Bosnia, for the erection of hydro- 
electric plant for the supply of power and light to the town of 
Banjaluka ; alternative tenders are asked for a plant with a 
capacity of 1,500 h.p., capable of being increased to 2,500 h.p. 
and a plant with a capacity of 2,000 h.p., capable of being 
increased to 5,000 h.p. Copies of the specifications, etc., may be 
ohtained from the Stadtmagistrat, Banjaluka. 


NaPIER, N.Z.—Tenders are invited by the Corporation 
of Napier, New Zealand, for electric tramway, lighting and 
power works as follows :—Contract No. 2.— Permanent way, 
road and sewer alterations, overhead work ard supply mains. 
Contract No. 3.— Power station, car shed, and repair shop equip- 
ments. Contract No. 4.— Rolling stock. Tenders will be received 
by the Town Clerk, Napier, up to February 7. A deposit of 219, 
of the value of the offer must accompany each tender. Copies of 
the plans and specifications may be seen by British contractors 
at the Commercial Intelligenee Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. 


Tenders Accepted. 


ATHERTON.—Cable and plant for the District Council: 880 
yards concentric h.t. paper-insulated lead-sheathed cable: 
Callender's Cable and Construction Company, Ltd.; trans- 
formers: Messrs. Hanchett, Barrett and Company. 

F BATTERSEA.—Four circuit breakers for the Borough Council: 
Messrs Whipp and Bourne, £44. 


BErrAsT.—-Turbo-dynamo and condensing plant for County 
Borough Council: Messrs. Willans and Robinson, Ltd. 


SANDOWN.—Publie lighting for three vears for the Town 
Council: The Isle of Wight Electric Light Company, Ltd., 
£601 15s. 


SMETHWICK.— Electrica] equipment for Town Council :— 
Steam dvnamo, 120 kw. at 250 volts, with Sisson patent engine, 
rheostat, separator, etc. : Messrs. Sisson & Company, £797 ; three- 
panel switehboard, £104; 250 volt motor, 8-15 h.p., d.c., 
£30 18s., 250 volt motor, 4 h.p., £15: The British Thomson- 
Houston Company, Ltd. 


Electrical Company Notes. 
BRITISH ELECTRIC TRACTION. 


Mr. Emile Garcke, presiding £t an extraordinary general 
meeting of the British Electric Traction Company (Limited) 
at the Cannon-street Hotel, convened to consider the amended 
scheme of arrangement of capital, said the scheme submitted 
on the present occasion was the same—with a few alferations— 
as was put forward early in the month. The directors had 
received new proxies from upwards of 1,200 shareholders in 
favour of the amended scheme, and only one proxy against the 
scheme. They were proposing to divide the £4,000,000 of 
authorised capital into £500,000 cumulative preference stock, 
£1,000,000 non-cumulative preference stock, £1,500,000 of pre- 
ferred ordinary stock, and £1,000,000 of deferred ordinary stock, 
which would include a margin of unissued stock in each of the 
new classes, but they were now advised that although that 
could be done if the intention were to issue “ shares," it could 
not be done now that they proposed to issue “‘ stock," because 
the unissued shares could not be converted into unissued stock. 
To get over that difficulty they proposed to convert the whole 
of the unissued capital into ordinary shares, with power to 
convert them into other classes if so decided by a special resolu- 
tion. It was not thought advisable to cancel that unissued 
capital as it would necessitate the payment of a considerable 
mount of stamp duty in the event of the capital being here- 
after required, but to kecp it for future issue in such manner aa 
might be determined. He moved the resolution approving the 
amended scheme. 

After some discussion the resolution approving the scheme 
as amended was carried, after some strong proposals on the 
part of the preference shareholders, by the needful three-fourths 
majority of 38 votes to 12. 

Oa theseparate meeting of the preference shareholders being 
held the required majority was not secured and the resolution 
was defeated; 19 shareholders voting for the scheme and 13 
against it, and a poll was demanded by the board. The Chairman 
stated that there were proxies for nearly 40,000 preference 
shares for the resolution and only 39 against it. 

A separate meeting of the ordinary shareholders then took 
place, when the motion was carried without any dissentients. 


ADELAIDE ELECTRIC SUPPLY. 


The report of the Adelaide Electric Supply Company, Ltd., 
states that the profit and loss account shows a credit balance 
for the year to August 31, of £40,983. After payment of the 
dividead on the preference shares for the half-year to February 
28, and of an interim dividend of 3s. 6d. per share on the ordinary 
shares, and after writing off the cost of the debenture issue, as 
well as the cost of the stamp duty and other charges in respect 
of the increase in the authorised amount of the share capital as 
sanctioned at the last annual general meeting, there remains, 
includiag the amount carried forward from the previous year, 
an available balance of £31,635, which the directors recommend 
should be applied as follows : —T'o dividend on 30,000 six per 
cent. preference shares for the half-vear to August 31, £4,500 ; 
final dividend of 63° on 30,000 ordinary shares, making 10°, 


for the year, £9,750; bonus of 2s. per share on 30,000 ordinary 
shares, £3,000; transfer to general reserve, £25,000; transfer 
to dividend equalisation account, £5,000, leaving to be carried 
forward, £4,385. 
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NEW COMPANIES. 


RowoLirE, Ltp.—£1,000, in £1 shares. Electricians, elec- 
trical engineers, manufacturers of and dealers in electrical 
machinery, etc., and to acquire and turn to account any inven- 
tion relating to the production, treatment, storage, application, 
distribution, manufacture and use of metallic substances, fila- 
ments, electricity and any apparatus therefor. Private com- 
pany. First directors: J. L. Elliott ard A. Bonnin. Registered 
office, Capel House, New Broad-street, E.C. 

New Century Picrures, Jtp.—£€0,000, in £1 shares 
Kinematograph exhibition and general entertainment caterers 
and proprietors, carried on in Bradford, Leeds, Harrogate, 
Liverpool, Bolton and elsewhere by the New Century Animated 
Picture Company, Ltd. First directors: S. H. Carter and A. 
Cunningham. Office, St. George’s Hall, Bradford. 

ELECTRIC PaLaces, Lrp.—Particulars are filed of £24,250 
debentures, created October 27, 1911, and secured by trust 
deed, Property charged, the company’s undertaking and 
property, present and future, including uncalled capital, and 
land and premises known as Highgate Electric Palace, Stoke 
Newington Electric Palace, etc. Trustees, J. D. Denham- 
Smith, 28, Hans-crescent, S. W., and H. Warren, 32, Bedford- 
row, W.C. i 


Diary. 
Fripay, DECEMBER 1. 


NORTHAMPTON INSTITUTE ENGINEERING SocIETY.—Open 
Debate on the Prospects of the Technical versus the 
Practical Man. 

SATURDAY, DECEMBER 2. 


ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute. Dance. 
Monpay, DECEMBER 4. 
RovAL Society or Arts.—Cantor Lecture. Professor 


Vivian B. Lewes, “ The Carbonisation of Coal.” (Lecture 
II.) 8 p.m. : 

LEEDS UNIVERSITY ENGINEERING SociETY.—Paper : 

“ Sewage Disposal," Mr. K. F. Campbell, M.Inst.C.E. 
TUESDAY, DECEMBER 5. 

INSTITUTION OF ELECTRICAL ENcoiNEERS. (Manchester 
Students’ Section).—Paper: “ Practical Points in the 
Design and Construction of Drum Type Controllers," Mr, 
A. N. Howarth. 7.30 p.m. 

WEDNESDAY, DECEMBER 6. 
- Tae Farapay Sociery.—At the LE.E. Papers: “A 
Redetermination of the Density and Co-efficient of Linear 
Expansion of Aluminium," by F. J. Brislee, D.Sc. ; “ The 
Solution Volumes of Nitric Acid," by V. H. Veley, F.R.S. ; 
" The Influence of the lI hvsical Condition of Metals on 
Cathodic Over-volt: ge,” by J. N. Pring, D.Sc., and J. R. 
Curzon, B.Sc.; " Notes on Thermostats,” by Professor 
Hugh Marshall, D.Sc., F.R.S.; * Notes on Two Thermo- 
Regulators," by W. R. Pousfield, M.A., K.C. ; * Notes on 
Thermostats and Devices used in connection with Thermo- 
stats," by A. C. Cumming, D.Sc. In connection with this 
meeting there will be an exhibit of thermostats. Dr. T. 
M. Lowry will exhibit silica mercury lamps for spectros- 
copic and polarimetric work. Mr. W. R. Cooper will ex- 
hibit the latest form of the Benkóe Primary Battery. 

- THURSDAY, DECEMBER 7. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria Em- 
bankment. “ Notes on National and International 
Standards for Electrical Machinery," Dr. R. Pohl, Member. 
8 p.m. 

NORTHAMPTON 
Smoking concert. 

Fripay, DECEMBER 8. 

Instirution or ELECTRICAL  ENGrINEERs.— (Scottish 
Students Section)—Paper: “ The Testing of Trans- 
formers,” Mr. D. I. MacKellar, B.Sc. 8 p.m. 

SATURDAY, DECEMBER 9. 

FINSBURY TECHNICAL COLLEGE OLD STUDENTS Asso- 
CIATION.—Nixth Annual Dinner, Trocadero Restaurant. 
Mr. Reginald J. Willis Jones, M.Inst.C.E., M.LE.B., 
President of the Association, in the Chair. 7 p.m. 

Monpay, DECEMBER 11. 

InstituTIoN OF Post Orrick ELECTRICAL ENGINEERS 
(Metropolitan Centre).— Lecture Hall of the I.E.E. Paper: 
" Distribution by Means of Parallel Cables," Mr. E. A. 
Pink. 6 p.m. 


IxsriTUTE ENGINEERING POCIETY.— 
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THE NATIONAL BOILER 


and GENERAL INSURANCE CO, LD. 


Established 1804. 


Hoad Offioe:—8T. MARY'S PARSOHACE, MANCHESTER. 
London Office :—60, QUEEN VICTORIA STREET, E.C. 


INSPECTION & 
INSURANCE of 
DYNAMOS, MOTORS, 
BOILERS OF ALL CLASSES, STEAM, CAS OR OIL ENCINES, 


HOISTS AND LIFTS, &o. 


SPECIFICATIONS PREPARED AND ‘ADVICE GIVEN re NEW BOILERS, 
ECONOMISERS, SUPERHEATERS, ENGINES, &c. 


Ecenomio Tests of Steam Power Plant, Investigations and 
Reports in Cases where Coal Economy, &o., Not Satisfactory 


EDWARD G. HILLER, B.Sc., M.Inst.C.E.,M.I.Mech.E., 
Chief Engineer and General Manager. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 
ESTABLISHED 1792. | 
HEAD OFFICES: 


19 & 70, LOMBARD STREET, LONDON, E.C. 


£14,000,000 
£85,000,000 


Total Funds exceed - 
Claims Paid exceed - 


Chaiiman: RT. HON. LORD GEORGE HAMILTON, P C.G.C.S.I. 


FIRE - LIFE - ACCIDENT - 


MARINE 


Loss of Profits, following fire, Workmen's Compensation, Fidelity 
Guarantee, Burglary, Trustee snd Executor, etc. 


* 
EM Le and Proposal Forms may te obtained on applicatiun to 
any of the Branch Ofticves or Agencies, or to the Head Offices. 


General Manager: SIR GERALD H. RYAN. 


Lonpon ELECTRICAL ENGINEERS.— Officer commanding, 
Colonel H. M. Leaf. Orders for the week ending December 
9, 1911 :—Mondav, December 4: “ A" Company, Tech- 
nical work and musketry instruction (Standard tests), 
8 to 10 p.m. Tuesday, December 5: “B” Company, 
Lecture, 7 to 8 p.m. ; Technical work and musketry 
instruction (Standard tests), 8 to 10 p.m. Wednesday, 
December 6: Gymnastic classes, 7 to 10 p.m. 
Thursday, December 7: “C”? Company, Lecture, 
7 to 8 p.m.; musketry instruction (Standard tests), 
8 to 10 p.m. Friday, December 8: “D” Company, 
Lecture, 7 to 8 p.m. ; technical work and musketry instruc- 
tion (Standard tests), 8 to 10 p.m. Saturday, December 9 : 
Mobilisation week-end runs for “ A" and ^ B" Companies at 
Dover, ** D" Company at Coal House Fort, Gravesend. 
Trains leave for Dover (Victoria Station, L.C. & D.R.) at 
1.30 p.m. ; for Low-street (L.T. & S.R., Fenchurch-street 
Station), 3.10 p.m. Dress for above runs: Service dress, 
putties, greatcoats, belts and haversacks. Urcent.—All 
members of the Corps are requested to attend head- 
quarters on their Company night to sign Association Form 
20, recently received from the County of London Asso- 
clation.—(Signed) P. H. CAMPBELLE, Captain R.E. and 
Adjutant fo POC Tondon Electrical Engineers, 
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In this Section of " The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


The Electric Supply Publicity Committee. 


The Electric Supply Publicity Committee have now 


made a further issue of publicity literature, which makes | 


a special feature of what was particularly prominent at 
the Olympia Exhibition, viz., vacuum-cleaning and electric 
cooking. The Committee have issued a cooking poster 


and also a mail-card. The card shows a coloured illustration 


exceptionally interesting. There is a kitchen fitted up 
electrically, which shows not only electric cooking, but 
also electric ironing and lighting. It is an "animated ”’ 
picture and also shows a cook and housemaid both busily 
and (thanks to electricity) pleasantly engaged. 

As to the vacuum cleaning circular, this ought certainly 
to do a great deal to popularise electric cleaners. "The huge 
convenience of these in doing away with so much of house- 
hold work surely needs only being put to the housewife 
properly to convince her at once that this is the solution 
of one of the most vexing parts of the servant problem. 


FREEDOM 


FROM 
SMOKE. 
& WORK. 


DIRI 


The present circular puts all this in a pointed and con- 
vincing way, and ought to do a great deal towards pushing 
this phase of the supply, which, being a day load, is a very 
desirable one for supply stations. 

The most noticeable part, however, of the present 
issue is the combined lighting and heating poster. Quite 
a new note has been struck in this. The idea of the poster 
is apparently to show the close connection between lighting 
and heating and to try and couple them in the public 
mind. The poster, designed by Mr. Chas. Crombie, shows 
a housemaid of statuesque grace holding aloft an electric 
torch, while in the other hand she holds an electric radiator. 
The scheme of colouring makes a very effective poster, 
since the radiator is in such contrast that it stands out 
with the effectiveness of a vivid glow. 

The issue also includes a leaflet “ The U p-to-date House- 
hold Light." This might ceştainly be regarded as one 
of the most novel leaflets that has ever been written on 
lighting. The matter is certainly treated in quite a new 
way. The reader is invited to visualise his impressions of 
going through a gas-lighted house, and is then reminded of 


what the house would be like with electric light. The 
impression is certainly very good indeed, and the leaflet, 
by its terse vigour, strikes a note of reality. There is also 
a capital illustration, and, what calls for especial commenda- 
tion, is the very excellent get-up. It is got up with a taste 
that takes it out of the line of ordinary circulars, and, 
in fact, places it as a specimen of type setting of the very 
best class. 

There is also a shopkeeper circular, which touches on a 
point which is good for the shopkeepers and good for the 
supply undertakings, viz., that the shopkeepers should 
keep on their window lights beyond closing hours and so 
get a window display until the late hours of the night. 
The Committee are also sending out an excellent small 
desk calendar. 


Strength of the Osram Filament. 


The illustration given herewith (reproduced from an 
untouched photograph) affords another striking instance of 
the toughness of the Osram metallic filament. The photo- 
graph illustrates the result of a 1ecent collision between 


and a lamp standard in the West End 
of London. Although the lantern was completely buckled, 
the Osram remained intact and instantly lt up when the 
current was again switched on. 


a motor omnibus 


The Constantinople Correspondent of the ** Frankfurter 
Zeitung " states that the Turkish Minister for Public 
Works has entered into an agreement with the firm of 
Lenz & Company (Limited), of Berlin, for the construction 
of an electric railway at the cost of £4,000,000. The line 
will run from the centre of Stambul, past the Sublime 
Porte, to the Golden Horn. It will cross the Golden Horn 
by a new bridge, and pass thence through Galata along 
the Bosphorus to the Black Sea, some 32 kilometres. 

The Sociedad Anónima Los Tranvías de Barcelona has 
been granted a concession for the construction and working 
of an electric tramway in Barcelona, from La Rambla de 
Cataluña to San Martín de Preyensals. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer.” 


Electric Condensers. 


12976.—1911. AKTIESELSKABET-HORLANDS, Radiotelegraf: 
Christiania. These condensers comprise hollow bodies of 
insulating material provided with metal bodies which do not 
reach the rim of the body. The body is of hemispherical or 
conical form, thus enabling condensers of the same size to 

be placed one inside the other. 


Safety Device for Electric Controllers. 

15469.—1911. J. WoopForp, 46, Rue Sablonville, Neuilly. The 
device consists of a clutch member which runs loose on the 
barrel. ‘Ihe controller handle is secured to the clutch 
member. A solenoid locks the controller handle to the barrel 
while the current passes through the controller and releases 
the controller barrel from the handle when the current fails 
or is switched off. 


Switches for Electrical Heating Machines. 


21943.—1910. A. F. Berry, Ealing. A packing of soft metal i? 
placed between the removable cover ard the metal bast 
carrying the live parts of the switch. Hitherto the cover has 
presented a hard and thin edge to the base. 


Rectifying Alternate Electric Currents. 


25385.—1910. J. J. MoNTGoMERY, Santa Clara, California. The 
current to be rectified is passed through a pole-changing 
device, one element of which procetds with a step by step 
movement imparted to it by a moving element having a 
progressive movement which coincides with the fluctuations 
in the duration of the successive electrical waves of the 
alternating current. 


Controlling Valves by Electro Magnetic Means. 


22397.—1910. T. J. & E. Roxx, Thames Bank Electrical 
Works, Barnes. The armatures of the electromagnets have 
hollow perforated members so that the actuatiag circuits of 
the electromagnets are broken after the termination of the 
movement of the armatures. ‘The armatures are operative y 
connected with the actuating spirdle of an obturatiny 
device by means of an adjustable flexible member. The 
obturating device controls the flow of geses or fluids. 


Incandescent Electric Lamps. : 

23332.— 1910. “Z”? ELECTRICAL Lamp MANUFACTURING 

Company, Quest House, New Brozd.street, E.C. The leading 

in wires are connected one to each of two of the filament 

supporting wires by twisting ard electric welding. The 

leading in wires thus constitute a resilient support for the 

glass bead and filament supporting wires. 

Electro Magnetic Relays. 


24003.—-1910. SIEMENS Bros. & Company, Westminster, S.W. 
This is a simply constructed relay which may be applied to 
the working of railway signals. The relay closes two sets of 
contacts alternately by means of two magnets either of 
which can move both sets of contacts so that first one 
contact set is unlocked and opened and the other set closed 
and locked. The action of one set reverses the effect of the 
action of the other. 

Electric Lamps. 

25404. —1910. D. J. O Brren, Kenilworth Inn, New Jersey, 
U.S.A. The lamp and its reflectors are both provided with 
conductors which project laterally. The lamp is grasped on 
the side adjacent to the reflector, but is left entirely un- 
covered on the front. The arrangement of the lamp enables 
long lines of light to be given, which is impossible with famps 
provided with end sockets. 

Combined Semaphores and Indicators for Railway Signalling. 


26647.-—1910. SiEMENS Bros. & Company, Westminster. The 
carrier for the indicator boards is suspended by chains over 
wheels on a revolving shaft and counterbalanced by a self- 
contained balance weight. The shaft is revolved by the 
movements of the semaphore into line clear position. As 
soon as an indicator board fells the current is cut off from 
its corresponding manet. 

Intercommunication Telephone System. 


26854.-- 1910. STERLING TELEPHONE & ELECTRIC COMPANY’ 
Lro., 200, Upper 'Thames-street, E.C. This is an improve- 
ment in intercommunication systems, in which at each 
station an inductance is included in series with the primary 
circuit, the secondary of the induction coil being bridged 
across the receiver and in which the inductance is normally 
joined to the selecting lever during speaking. The improve- 
ment consists in the insertion of a condenser in the con- 
nection to the selected line wire in order to prevent con- 
tinuous ringing. 


Current Conversion. 


27696.—1910. S. CaBot, Brooklin, Mass. This system for con- 


verting electric current of low potential, either direct or 
alternating in character, into high potential direct current 
and vice versa upon a constant current or constant potential 
basis comprises means for creating a periodic vibratory. 
current in circuit which includes & condenser, an oscillation 
current and working circuit associated with the oscillation 
circuit and means for periodically conveying a portion of the 
energy of the vibratory current during & definite portion of 
each cycle from the firat-mentioned circuit to the oscillation 
circuit so as to obtain a unidirectional current in the working 
circuit. 


Electric Arc Lamps. 


607..—1911. GENERAL ELECTRIC Company, Schenectady, U.S.A. 


This arc lamp has a magazine comprising a number of tubes 
which are grouped in a segment of a circle. In each tube 
there is a gravity feed electrode. A lower single electrode is 
provided and caused to automatically swing to one side to 
permit the waste end of a burned out upper electrode to 
drop out of the way. This lower electrode is raised after 
cach swing in order to compensate for its consumption. 


Portable Telegraph and Telephone Apparatus. 


3630.—1911. E. D. GLEDALL, 16, Anderson Park-road, Moseley. 


The vibrator key of the apparatus is telescopic, so that it 
may be drawn in a slot in the vibrator casing gor the sake of 
convenience of carrying. The apparatus is particularly 
designed for tapping wires and is provided with a single 
piston micro hand receiver, an induction coil and twoccon- 
densers in connection with a battery and electrically con- 
nected. 


Generating Electric Energy. 


5457. --1911. J. Macs, Herseaux, Belgium. Taree metallic bars 


which intersect like the three principal diameters of a sphere, 
and one of which lies in the magnetic meridian are electritied. 


Electric Motors. 


5866.—1911. Anscnutz & Company, Neumuhlen, Kiel. This 


is à reversing motor with a short circuit armature, the stator 
of which is reversed by changing over one of the stator 
windings. Two windings of opposite direction are provided 
for one of the phases and can be interchanged by a single 
pole switch. 


Variable Frequency Commutator Dynamo Electric Machines. 
7061..—1911. A. G. Brown, BovEni & Company, Baden. This 


is an arrangement for regulating the voltage and frequency 
in self-excited single and polyphase commutator generators 
of the type in which each pole is excited by two windings 
comprising windings fed from two voltages displaced from 
each other by such a phase angle that by means of regulation 
in the circuit of the first winding only the voltage is altered 
and by regulation in the circuit of the second winding onlv 
the frequency is altered. 


Controlling Alternate Current Motors. 


8140...1911. E. F. W. ALEXANDERSON, Schenectady, U.S.A. 


This is an improvement in the control of single-phase motors 
of the compensated series tvpe. The invention consists in 
impressing on the compensating winding of the motor a 
voltage which is not simply a shunt voltage derived from 
the source of supply, but a voltage having one component 
in phase with the voltage of the source and & second com- 
ponent out of phase with the voltage of the source and of a 
direction for increasing that component of the field of the 
compensating winding which tends to neutralise commuta- 
tion reactance in the armature. By this means the relative 
amounts of the two components of the field of the exciting 
winding arc varied so as to obtain the best commutation. 


Furnaces for Manufacturing Metal Filaments. 


8906.—1911. G. LupEckE, Imperial Lamp Works, Brimsdown. 


The heating zone of the furnace is fitted with & cylinder of 
pure tungsten of molybdenum. The cylinder is formed by 
evaporating chlorides or oxychlorides of tungsten or molyb- 
denum and depositing the metals on to the inner wall of a 
carbon tube heated to à high temperature. 


Intensifying Weak Alternate Electric Current. 


8978.— 1911. R. GoLpscusipt, 8, Herderstrasse, Darmstadt. A 


second winding or an iron core is mechanically rotated in 
the magnetic field of a stationary winding at such a eis 
as to syntonise the circuits for both primary and secondary 
currents. The mechanical power employed is converted into 
electrica] energy by the machine. 
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NOTES. 


A~ Electrical Exhibition on an unusually extensive scale 

is to be held in the autumn of next year at Boston, 
Massachusetts, and it is hoped that electrical engineers and 
manufacturers in this country will see their way to being 
fully represented there. Without making any unkind 
reflections on an event which has now become history, it 
may be observed that our American cousins do not do 
these things by halves. The floor space of '' The 1912 
Boston Electric Show," as it is officially called, embraces 
upwards of 110,000 square feet, of which more than 45,000 
is already sold eleven months before the event. One 
incorporation alone, the Edison Illuminating Company, of 
Boston, is spending £10,000 in advertising the Exhibition 
during the year, and the promoters are devoting £20,000 
to internal decorations and external lighting. The Exhibi- 
tion will be open for four weeks, and throughout the whole 
period admission will be at one popular price, a shilling. 
The six New England States—Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island and Connécticut— 
have undertaken to purchase between them a colossal 
number of tickets ; five of the biggest electrical associations 
in America will hold their annual conventions in an adjoin- 
ing hall during the run of the show; and special trains 


. LONDON, 


at low fares will be run to Boston from San Francisco, Los 


Angeles, Denver, Chicago, Milwaukee and elsewhere, one 
irain alone covering a distance of close on 4,000 miles. 
By special contract with the managers, visitors will be 
brought in from all the New England districts by electric 
troley cars at rates which are practically covered by the 
cost of admission. The total cost of organizing the show 
is estimated at £40,000, the whole of which sum is already 
guaranteed. In addition to the electrical exhibits proper, a 
special section of the show will be devoted to the electric 
automobile, and an Electric Vehicle Club will be an impor- 
tant feature of the gathering. 


OST of our readers are no doubt aware that the 
ELECTRICAL ENGINEER has undertaken the intro- 
duction into this country of the wonderful invention of 
Dr. K. A. Fries, of Stockholm, for restoring animation in 
cases of apparent death from electric shock, mine gas 
poisoning, and other forms of asphyxia. We took up this 
invention mainly from the central station point of view, 
because of the uncertainty of other methods of promoting 
artificial respiration, the arduous labour involved, and 
the imperative need for some amount of expert knowledge 
on the part of the operators.  Demonstrations of the 
efficacy of the Fries device—now known all over the United 
Kingdom as the*' Synchron ” Life-Saving Apparatus—have 
been given with great success in London and in most of the 
big cities of England and Scotland, and the reception 
accorded to the machine has everywhere been one of 
approval and enthusiasm. Instructions have been received 
to supply it to upwards of thirty power stations, and 
several stations have ordered six, ten, and up to twenty 
machines. The immediate purpose of this note, however, 
is to reply, coram populo, to several correspondents whose 
attention had been drawn to the instrument, who have 
replied that there is no risk of danger in their stations 
inasmuch as they only use low pressures. These in three 
Specific cases were mentioned as 220 volts, 240 volts and 


DECEMBER 8, 1911. 


Price 2d. 
Registered at the General Post Office. 


400 volts. We should be glad if it were possible to accept 
this dictum, but unfortunately the evidence is all the other 
way. 


N Mr. Robert Nelson’s report on Electrical Accidents 
in Mines during last year, numerous cases of fatal 
accidents are recorded in connection with low pressure 
systems. At the Penallta Colliery, Hengoed, on June 29, 
a pit-sinker (writes Mr. Nelson) “ was coiling up a pair of 
wires, at the end of which was burning an ordinary in- 
candescent electric lamp. In so doing he came across a 
bare part, receiving an electric shock which killed him 
instantly, in spite of the low pressure (220 volts)" At 
Blaydon Burn Colliery, Blaydon, on July 21, a man re- 
ceived fatal electric shock from a telephone receiver. It 
was subsequently found that the telephone wires were in 
contact at the pit head with an unearthed length of steel 
tubing which had become “ live" through abrasion of the 
insulation of one of the two lighting wires it contained. 
System: three-phase, 250 volts. At the Blantyreferme 
Colliery, Uddingston, on May 12, a roadsman was engaged 
repairing the roadway, following the damage caused by a 
runaway hutch. The hutch had knocked out the timber 
supports of a girder which was itself supporting the roof. 
The girder lay across the road, one end on a wooden sleeper, 
and the other end supported by a three-core unarmoured 
cable. The man went forward and attempted to lift the 
girder. The latter had, however, cut through to the live 
core of the cable, and the roadway being wet, he received 
a fatal shock. The girder was not itself in contact with 
earth, the sleeper apparently forming a good insulator. 
System: three-phase, 400 volts. At the South Rhondda 
Colliery, Llanharan, on August 19, a man was employed 
in erecting girders (bent in semi-circular form) to support 
the roof near the bottom of a steep dip in the neighbourhood 
of a 5 h.p. motor-driven pump. The cables leading to the 
pump motor were very light — ,8, wire, rubber covered, 
such as is used for lamps. He laid hold of a short length 
of disused signal wire to hold temporarily in place the girder 
he was erecting. This signal wire contained joints and 
sharp straggling ends, and one of these pierced the insula- 
tion of one of the cables, 80 that he received a fatal shock. 
System: direct current, 400 volts. At the Glamorgan 
Colliery, Llwynypia, on June 1, a haulier was taking two 
horse-drawn empty trams through the colliery yard when 
the horse reared, drawing the trams off the rails and into 
contact with a stay-wire supporting a derrick carrying a 
medium-pressure overhead line. A yard foreman went to 
the assistance of the haulier. He seized one of the trams, 
but in so doing got a shock which killed him. It was 
subsequently found that the stay-wire was secured to the 
top of the derrick in the neighbourhood of the live wires, 
and that one of the latter, in consequence of the breaking 
of an insulator, had come into contact with it. The haulier 
also received a shock, but he speedily recovered. System : 
three-phase, 440 volts. At the Auchengeich Colliery, near 
Lenzie, Lanarkshire, on May 12, the driver of a face coal 
conveyor received a fatal shock from the case of a small 
transformer used for transforming 400-volt current to 
100 volts for lighting. Inside the case of the transformer 
one of the 400-volt leads, by touching the side of the 
transformer case, lost its insulation through abrasion, and 
as the earth connection was faulty the transformer case 
became live. The man placed lis hand upon the trans. 
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former case whilst in the act of opening the switch con- 
trolling the coal-conveyor motor. System: Three-phase, 
400 volts. We need not labour the question. The instances 
cited are sufficient to show that even at pressures as low 
as 220 volts there is risk of danger; and wherever there is 
risk the “ Synchron " apparatus is a vital necessity. 


Yt on the subject of electrical accidents in mines, 

reference may appropriately be made to the 
presidential address delivered a few days ago by Mr. C. 
A. Carlow, at the meeting at Dunfermline of the East of 
Scotland branch of the Association of Mining Electrical 
Engineers. The subject of Mr. Carlow’s address was the 
lessons to be learned from the electrical mining accidents 
in Scotland during last year, and in the course of it, the 
branch-president brought out a number of important 
points and made some valuable suggestions. Of the five 
fatalities recorded during the year, two occurred in con- 
nection with cables and the remainder were occasioned by 
switchgear. In the first cable accident a motor attendant 
was seen to have hold of a cable from which he could not 
release himself. Some delay occurred in getting the current 
switched off, and by the time this was done, the man was 
insensible, and, though artificial respiration was tried, he 
did not recover. The current was three-phase, 500 volts, 
with the neutral point earthed, so that the shock would 
be between one-phase and earth, probably about 290 volts. 
The cable was afterwards found to have been bared of 
insulation at the point where the man made contact, and 
repaired by waterproof tape only. The second accident 
was caused by a fall of roof in a roadway where steel girders 
were used to support the roof. When the fall took place, 
a girder came down, and one end cut through the insulation 
of the cable, the other end resting on a wooden sleeper. 
The girder was thus insulated from earth, and was also 
alive. The current was three-phase at 400 volts, with the 
neutral point earthed, so that the voltage between one- 
phase and earth would be about 230 volts. A roadsman 
came to clear the fall, but as soon as he touched the girder 
he received a shock which proved fatal. Some delay 
occurred in applying artificial respiration and death 
followed. 


EALING with the former of these cases Mr. 
draws three conclusions—firstly, that waterproof 
taping is quite insufficient for insulating an abraded cable ; 
secondly, that switches or isolating links should be on every 
branch circuit, and, in the case of high tension, both 
persons working in the neighbourhood being instructed in 
their use, and thirdly, that motor attendants should be 
compelled to use the rubber gloves provided for their 
safety. Under the first head the obvious remedy is, of course, 
to lap the cables with bitumen tape, bind with cotton tape, 
and treat with hot diatrine, which vulcanizes the bitumen 
tape and makes an effective joint ; and this is the method 
suggested by Mr. Carlow. The second accident cited 
presents graver difficulties, for while a skilled electrician 
would no doubt have made it his first business to note the 
position of the girder in relation to the cable, the roadsman 
could scarcely be expected to look at that aspect of the 
situation. An excellent safeguarding device came under 
Mr. Carlow's notice in Fife. The roadsman in that case 
always carried a length of cord and when he had occasion 
to move a cable he threw the cord over it and effected its 
removal with perfect safety. This is a very simple safe- 
guard which might easily be made compulsory. In one of 
the switch fatalities a lad seems to have inserted a piece 
of wire through an aperture in the triple pole oil switch 
of a conveyor motor—probably through sheer curiosity 
or idleness—and to have touched thereby the live ter- 
minals. In this case, obviously the only remedy is to insist 
upon fool-proof switches enclosed in solid cases and efli- 
ciently earthed. Both the other switch accidents were 
due to similar acts of carelessness, but in one the armouring 
was inefficient, and in the other the terminals were impro- 


perly earthed. 


1 ' 
Carlow 


|^ concluding his address Mr. Carlow said: “It is 

noteworthy that all of the above cases occurred with 
medium-pressure three-phase current, and they show 
conclusively that medium-pressure is quite sufficient to 
cause fatal results. High-tension can do nothing worse," 
and he adds that it is undeniable that interference bv 
unauthorised persons, and the taking of foolhardy risks 
by competent persons, are more frequent with medium 
pressure than in the case of high tension. Certainly, with 
voltages in the neighbourhood of 3,000, nothing but the 
very best of apparatus and highest insulation will do the 
work. This, coupled with the greater care exercjsed bv 
attendants in handling the plant, leads him to associate 
himself with those that believe that high tension will 
ultimately be regarded as the safer power in situations 
where its use is permitted. Elsewhere he calls attention 
to the delav in resorting to artificial respiration, and shows 
how valuable lives were lost because, to take a typical 
instance, fifteen minutes elapsed before two or three men 
could be brought to the spot in order to make an attempt 
to restore animation. Had the “ Svnchron " apparatus 
been installed one lad could have put its simple mechanism 
into effective operation in fifteen seconds. 


, 


HE bold suggestion of the Departmental Committee 
appointed at the instance of the Postmaster-General 

to investivate the subject of improved methods of transport 
in connection with the London postal service affords 
striking evidence of the important advance which has been 
made by electric traction. The specific recommendation 
of the Departmental Committee 1s that an underground 
electric railway six and a half miles in length shall be 
constructed through the centre of London from East to 
West, starting at the District Office in Whitechapel-road, 
passing via Liverpool-street Station to the General Post 


Office, thence to the Parcels Headquarters at Mount 


Pleasant, to the Western Central District Office in New 
Oxford-street, to the Western District and Parcels Offices 
in Wimpole-street, and terminating at Paddington Station. 
The cost of this railway is estimated approximately at 
£513,000. It is suggested. that the tubes should be 7 ft. 6 in. 
in diameter, laid in the London clay with two tracks of 
two-feet gauge, the wagons being equipped with motors 
designed to give a speed of thirty-five miles per hour. 
The London Traffic Branch of the Board of Trade gives 
the suggestion its cordial blessing. It observes that the 
relief to congestion of traffic which would result from the 
removal of post office vehicles from the streets is a point 
of great importance. The suppression of 5,000 to 6,000 
daily services performed by 1,000 vehicles, could not fail 
to make a sensible difference. “ The system would be 
equally applicable to other forms of enterprise which 
require the use of carts for the frequent convevance of 
goods in small consignments between fixed points. If it 
were shown to be profitable, as well as expeditious, it 
might in time come into more general use.” There is also 
another important point to be noted. The cost of con- 
struction estimated by the Committee works out at an 
annual expenditure of £31,630. The present cost of the 
road van services which the electric post would supersede 
is just over £50,000 a year, and with as saving of approxi- 
mately £20,000 per annum the postal service could be 
enormously expedited. 


We are asked to announce that a Commercial Information 
Bureau is now attached to the office of the Imperial Trade 
Commission in South Africa for the purpose of supplving 
information, free of charge, to those interested in British 
trade. The object of the Bureau is to assemble. under one 
roof, as much commercial information as possible, dealing 
with the trade of the United Kingdom and South Africa. 
In respect of up-country inquiries, the Bureau readily 
undertakes to furnish information by post. Inquiries 
should be addressed to Mr. R. Sothern Holland, Norwich 
Union-buildings, Cape Town. 
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The Royal Society. 


BIOGRAPHICAL SKETCH OF SIR ARCHIBALD 
GEIKIE. 


Bv P. F. MOTTELAY. 


The gentleman now occupying the Presidential 
Chair of the Royal Society of London, which, 
since the incorporation of that body in 1662 has 
been held by so many men of note, is Sir Archibald 
Geikie, a geologist of very marked distinction. He 
is the eldest son of the late James Stuart Geikie, 
and was born in Edinburgh, December 28, 1835. 

Educated at the High School and University of 

his native city, he joined the Geological Survey in 
1855, and, when that organisation was remodelled 
in 1867, he was appointed Director for Scotland. 
In 1871, he married Alice Gabrielle, the youngest 
daughter of the late Mr. Eugene Pignatel, of Lyons, 
France, by whom he has had four children. From 
1871 to 1882, besides his official position in the 
Geological Survey, he held the Murchison Pro- 
fessorship of Geology and Mineralogy at the 
University of Edinburgh, which was founded in 
1871, by his friend Sir Roderick Murchison. He 
was succeeded in this Professorship, during 1882, 
by his younger brother, James _ 
Geikie, F.R.S., who is now Dean of 
the Faculty of Science in the Edin- 
burgh University, and President 
of the Royal Scottish Geographical 
Society. | 

From 1882 to rigor, Sir Archi- 
bald was Director General of the 
Geological Survey of Great Britain 
and Ireland, and Director of the 
. Museum of Practical Geology, retir- 
ing in the last-named year when 
he reached the age limit. He held the 
Presidency of the British Associa- 
tion and that of the Geological 
Society in 1891-1892, and he was again called to 
the latter office on the. occasion of the Society's 
centenary celebration. Of the Royal Society of 


to 1894 and as Secretary from 1903 to 1908. He was 
elected its President in the last-named year. 

Sir Archibald has been Royal Medallist of the 
Royal Society, London, Wollaston and Murchison 
Medallist of the Geological Society, Livingston Gold 
Medallist of the Royal Geographical Society of 


| 
London, he acted as Foreign Secretary from 1890 . 


Sir Archibald received the order of knighthood 
in 1891, and was created K.C.B. in 1907. He holds 
the honorary degrees of D.C.L. (Oxford), D.Sc. 
(Cambridge and Dublin), LL.D. (Edinburgh, Glas- 
gow, Aberdeen, St. Andrews, Sheffield, Birmingham, 
Liverpool), Ph.D. (Upsala, Leipzig). 

He is the author of numerous works m different 
branches of science, principally on geology and 
allied subjects, including many memoirs, original 
maps, etc. which are to be found in different 
technical publications, also of a series of educational 
works which have gone through many editions and 
which have been translated into most European 
languages. Among his separate writings may be 
mentioned, “‘ The scenery of Scotland viewed in 
connection with its physical geology " (third edition 
in 1901), ** The ancient volcanoes of Britain " (two 
volumes, 1897), “The founders of Geology " 
(second edition in 1906), “ Types of scenery, and 
their influence in literature," ‘Landscape in 
history " (1905), “ Scottish reminiscences " (1904), 
together with various biographies, including those 
of Edward Forbes, Roderick Murchison, and A. C. 
Ramsay. 

The accompanying photograph of Sir Archibald 
Geikie was taken by Messrs. J. Russell & Sons, 17, 
Baker-street. 


THE ROYAL SOCIETY OF LONDON. 


We give to-day a biographical account of Sir Archibald 
Geikie, who now holds the Presidential Chair of the Royal 
Societv of London, since 1908, and we 
shall in due course follow it with 
similar biographical accounts of some of 
the very prominent scientists who 
have previously occupied the same 
exalted position. 

It will be interesting to many of 
our readers recalling the fact that the 
first charter of incorporation of the 
Royal Society was granted July 15, 
1662, by King Charles the Second, 
who gave it a second charter, April 
22, 1663, and a third charter, April 8, 
1669. The performing of experiments 
before its members was one of the 
most important features of the Society’s 
early meetings, and, on March 30, 1664, eight com- 
mittees [were appointed to carry out and report upon 
researches in different scientific channels and to take 
charge of some special branch of natural knowledge, 


, one of the most important committees being the one 


_ “for collecting all the phenomena of Nature hitherto 
observed, and all experiments made and recorded.” 


Scotland, Hayden Gold Medallist of the Philadelphia | 
Academy of Sciences, Gold Medallist of the Insti- | 


tution of Mining and Metallurgy; and he was 
twice Macdougal-Brisbane Medallist of the Royal 


Society of Edinburgh. He is one of the Governors © 


of Harrow School, and also one of the Governing 
body of the Imperial College of Science and Tech- 
nology. He is a corresponding member of the 
Institute of France, a member of the Accademia 
dei Lincei, Rome, as well as of the Academies of 
Berlin, Vienna, St. Petersburg, Belgium, Stock- 
holm, Turin, Naples, Munich, Christiana, Góttingen, 
Kaiserlich Leopoldina Carolina, Philadelphia, New 
York, also of the National Academy of Science of 
the United States, etc., ctc. He is one of the original 
members of the Classical Association and was 


The organisation publishes quarto volumes of the 
" Philosophical Transactions" and the “Catalogue of 
Scientific Papers," as well as octavo volumes of its “ Pro- 
ceedings,” a ** Year Book" and a “ Record," and it has long 
been in possession of important trust funds enabling it to 
confer, at stated periods, many distinctions upon scientists. 
The most valued of its awards are the following well- 
known medals: Coplev (gold), 1736, annually ; Rumford 
(gold and silver), 1796, bienniallv ; two Royal Medals (gold 
and silver), foundation of King George IV. and since con- 
tinued annually; Davy (gold), 1869, annually; Darwin 
(silver and bronze), 1890, biennially ; Buchanan (gold), 
1894, every five years; Sylvester (bronze), 1897, trien- 
nially ; Hughes (gold), 1900, annually. 

It may be added that the predecessors of Sir Archibald 


' Geikie, in the Presidential Chair, were: William, Lord 


chosen its President for 1910-1911, when he took ' 


for the subject of his address ** The Love of Nature - 


among the Romans." 


Viscount. Brouncker (1663); Sir Joseph Williamson, Kt. 
(1667) ; Sir Christopher Wren, Kt. (1680); Sir John Hos- 
kins, Bart. (1682) ; Sir Cyril Wyche, Kt. (1683) ; Samuel 
Pepvs (1684); John, Earl of Carbery (Lord Vaughan) 
(1686); Thomas, Earl of Pembroke, K.G. (1689); Sir 
Robert Southwell, Kt. (1690); Chas. Montague, after- 
wards Earl of Hahfax, K.G. (1695); John, Lord Somers 
(1698); Sir Isaac Newton, Kt. (1703); Sir Hans Sloane, 
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Bart. (1727); Martin Folkes (1741); George, Earl of 
Macclesfield (1752); James, Earl of Morton, Lord Aber- 
dour (1764) ; James (afterwards Sir James) Burrow (1768 
and 1772); James West (1768); Sir John Pringle, Bart. 
(1772) ; Sir Joseph Banks, Bart. (1778); William Hyde 
Wollaston (1820); Sir Humphry Davy, Bart. (1820); 
Davies Gilbert (1827); H.R.H. The Duke of Sussex 
(1830); The Marquis of Northampton (1838); The Earl 
of Rosse (1848) ; "Lord Wrottesley (1854) ; Sir Benjamin 
Brodie, Bart (1858) ; Sir Edward Sabine (1861); Sir 
George Airy (1871) ; Sir J oseph D. Hooker (1873) ; William 
Spottiswoode (1878); Thomas Henry Huxley (1883); Sir 
George Gabriel Stokes, Bart (1885); Lord Kelvin—Sir 
William Thomson—(1890); Lord Lister (1895); Sir 
William Huggins, K.C.B. (1900); Lord Rayleigh (1905- 
1908). 
THE ANNIVERSARY MEETING. 


Sir Archibald Geikie in the course of his Presidential 
Address at the anniversary meeting of the Royal Society 
_ referred in eloquent and sympathetic terms to the loss 
sustained by the lamented death of Sir Rubert Boyce. 
Sir Rubert’s career, he said, had been marked by unwearied 
energy and enthusiasm in the contest with the malignant 
diseases that are the scourge of man in tropical climates. 
His labours and those of the other investigators who had 
studied yellow fever, had been rewarded, the fatal malady 
having been successfully combated. Reference was made 
to the circumstance that on July 15 of next year the Royal 
Society would celebrate its 250th birthday. To mark the 
occasion it had been decided to invite the chief universities, 
academies, scientific societies, and other institutions in the 
Colonial Dominions and abroad to send delegates to a 
commemoration festival, and His Majesty the King had 
been pleased to signify his appreciation of the proposed 
celebration. As a permanent memento, the pages of the 
charter-book, containing the signatures of the fellows 
from that of the founder, Charles II., down to the present 
day, would be reproduced in facsimile. | 


PRESENTATION OF MEDALS. 


The Society's gold medals were presented. The “Sir 
Joseph Copley” was received by Professor Sir George 
Darwin, for his researches on the oceanic tides and on 
. evolution in the planetary system. To him is due the 
hypothesis that the moon, in a distant age, originated by 
fission from its primary, the earth, when in a molten state. 
The Davy medal, assigned to Professor H. E. Armstrong, 
F.R.S., for researches i in chemistry, and the Hughes medal 
to Mr. C. T. R. Wilson, F.R.S., for electrical investigations, 
were severally received. Dr. W. M. Bayliss, F.R.S., at- 
tended to take up one of the two Royal medals in the gift 
of the Sovereign. The other, which had been allotted to 
Professor Chrystal, of Edinburgh (since deceased), was 
received by Mr. George Chrystal. The President stated 
that in applying for the sanction of the Royal donor the 
following message had been received: “ The King trusts 
that you will be so good as to convey to the family the 
assurance of His Majesty’s sincere sy mpathy i in the terrible 
loss that they have sustained, through which so distin- 
guished a career has been brought to a close." 


THE ANNUAL DINNER. 


Sir A. Geikie subsequentlv presided at the annual dinner 
which was held in the Whitehall Rooms of the Hotel 
Metropole, among those present being The Lord Mayor 
(Sir Thomas Crosby), the Lord Chief Justice (Lord Alver- 
stone), the Duke of Northumberland, Lord Justice Buckley, 
the President of the British Academy (Dr. A. W. Ward), 
the President of the Royal College of Surgeons, the Chair- 
man of the London County Council, Sir Arthur Riicker, 
Sir Thomas Elliott, Sir David Gill, Sir Charles Lucas, Sir 
William Christie, Sir Robert Morant, Sir William Ramsay, 
Sir George Darwin, Mr. W. E. Darwin, Dr. F. G. Kenyon, 
Professor J. W. Mackail, Sir John Anderson, the High 
Commissioner of Australia, the Agent- General for Tas- 
mania, Sir Edward Troup, Sir Thomas Holderness, Sir C. 
L. Gomme, the Master of the Mercers' Companv, the Master 
of the Leathersellers’ Company, Archdeaceon Cunningham, 
Rear-Admiral C. J. Briggs, Sir Phillip Watts, Sir Thomas 
Barlow (President, Roval College of Physicians), Professor 
T. B. Barlow, Sir E. Durning-Lawrence, Sir Ronald Ross, 
Sir Lauder Brunton, Sir J. R. Bradford, Sir J. Crichton- 


Browne, Professor E. A. Schafer, Sir Clifford Allbutt, Sir 
D. Ferrier, Sir Charles Ball, Sir Robert Ball, Professor G. 
H. F. Nuttall, Sir Andrew Noble, Sir A. Keogh, Sir William 
White, Sir W. Macewen, Sir William E. Smith, Sir John 
Thornycroft, Rear-Admiral H. E. Purey-Cust, Sir W, 
Graham Greene, Dr. W. C. Unwin (President, Institute of 
Civil Engineers), Sir Oliver Lodge, Lord Merthyr, Principal- 
Griffiths, Colonel R. E. Crompton, Colonel Jocelyn, Sir 
W. E. Davidson, Sir William Tilden, Sir A. Pedler, Pro- 
fessor J. Perry, Professor W. H. Perkin, Professor H. S. 
Foxwell, Sir J. Larmor, Sir James Stirling, Sir C. Chadwyck- 
Healey, Sir William Abney, Professor E. Rutherford, Sir 
J. Wolfe Barry, Canon Henson, Professor S. P. Thompson, 
the Hon. R. J. Strutt, Professor E. B. Poulton, Professor 
R. Meldola, Sir W. Crookes, the Astronomer Royal, Sir J. 
W. Swan, the President Institution of Electrical Engineers, 
Sir James Dewar, Professor A. Senier, Professor F. S. 
Kipping, Sir Henry Howarth, Professor A. W. Crossley, 
Professor A. J. Brown, the Hon. G. L. Parsons, Sir Ford 
North, Professor J. B. Farmer, Sir W. T. Thiselton-Dy eT, 
Professor W. E. Dixon, Rev. T. R. R. Stebbing, Colonel D. 
Prain, Professor A. Liversidge, Professor E. Hull, Pro- 
fessor Garwood, Rev. Dr. Bonney, Sir John Murray, 
Professor J. Milne, Professor W. J. Pope, Professor F. G. 
Donnan, Professor H. McLeod, Professor F. T. Trouton, 
Sir H. F. Donaldson, Professor W. Gowland, and others. 

The toast of “ The Royal Society” was given by Lord 
Justice Buckley, who imagined the subject of his toast as 
saying, '* The corporate life knows no end. I look forward, 
after two centuries and a half, to many centuries yet to 
come in which I hope to increase, develop, multiply, and 
add to the knowledge which I have acquired." But the 
Royal Society lived, not as a fictional corporation living 
for ever, but in the activities of the men and the creatures 
of to-day, producing for the world the discoveries and 
researches which were the pride of the Society. 

The President, in the course of his reply, said that 
during the two centuries and a half of its existence the 
Royal Society had gradually built up à reputation which 
extended all over the world. When it began the Society 
was the only one of its kind in the world, but as knowledge 
had spread other societies had sprung up, until every 
department of science had its organisation. It might be 
said that there could not now be room for the Royal 
Society, all its various departments having been taken 
from it. But the Royal Society still held its head high. 
It attracted into its ranks the very best minds from all 
the other societies, and it was pleased to welcome them 
and to feel that they, with the rest of the members, were 
the representatives of the whole realm of Nature. Every 
department of science was comprised within the purview 
of the Royal Society. Although it was so old the Society 
did not show any signs of senility ; in fact, it was as young 
as when it started. In the early days of the Society Charles 
IJ. gave an order that no patent for any mechanical or 
philosophical invention was to be passed until it had 
received the consideration and approval of the Society. 
Although the Society had got rid of that onerous duty it 
still had a very large amount of work to do for the Govern- 
ment. That work was varied, extensive, and always done 
as thoroughly as possible, and with great willingness. The 
Society had many committees, several of which were 
formed for carrying on investigations required, or suggested 
by the Government, and involving, in some cases, expedi- 
tions abroad to inquire into tropical diseases and for other 
purposes. Their ramifications in that direction extended 
over many countries, and sometimes to very unhealthy 
parts of the world. With regard to the 250th anniversary 
of the Society next year, the Council had determined to 
celebrate that event by a meeting, to which they would 
invite delegates from the academies, universities, and 
scientific societies in all parts of the world. 


ILLUMINATION AND PHOTOMETRY. 


In the Faculty of Engineering at University College 
a special course of advanced lectures on Illumination and 
Photometry will be delivered by W. C. Clinton, B.Sc., 
A.M.LE.E., Assistant Professor of Electrical Engineering. 
beginning on Wednesday, January 10, 1912, at 6.30 p.m. 
Full particulars may be obtained on application to the 
Secretary of the College, 
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The Institution of Electrical Engineers. 


NATIONAL AND INTERNATIONAL STANDARDS 
FOR ELECTRICAL MACHINERY.* 


By Dr. Rober: Pohl, Member. 


SUMMARY. 

The author points out that the main provisions in the 
‘* British Standards for Electrical Machinery,” issued bv 
the Engineering Standards Committee in August, 1907, 
are identical with those contained in the Interim Report 
published in 1904, and urges that in an industry progressing 
so rapidly as the manufacture of electrical machines, 
standard rules, even if quite satisfactory at the date of 
issue, will not remain so for more than a few years. Under 
these circumstances it 1s natural that criticism of the 
present rules and suggestions for a decisive advance in 
the direction of standardisation should have lately become 
more frequent. 

The President of the International Commission has said 
that in many particulars the countries are already in such 
substantial ayreement that the anticipated difficulties are 
much less than might at first appear, but, nevertheless, 
there are still some striking differences, to some of which 
attention is drawn in the paper. There is also the important 
problem of standardising outputs and speeds, which 
would offer the greatest difficulties to international settle- 
ment, and for this reason alone, if for no other, it would 
appear unjustifiable to delay the promised revision of the 
British Standards because of the international deliberations. 


IMPORTANCE OF STANDARDS. 

The scope of standards on electrical machinery may be 
said to be (1) the classification of machines with definitions 
of the technical terms employed in such classification ; 
(2) the specification of the performance to be expected 
from each class; (3) the formulation of definite testing 
methods to be adopted in ascertaining the performance ; 
(4) the fixing of ined number of standard voltages, 
frequencies, outputs, and speeds. In so far as such 
Standards tend to the production of high-class machinery 
and to the avoidance of disputes between contracting 
parties, they are of inestimable benefit to the community, 
as users of machinerv, as well as to the whole electrical 
industry. Further, if generally adopted, they must prove 
of immense value to the manufacturer. They would 
enable him thoroughly to standardise his machines with 
consequent appreciable reduction in the cost of manu- 
facture. Judging from this point of view, the British 
Standards of 1904 to 1907, in contrast to the German 
“ Normalien," can only be termed a complete failure. 
In the first place, the British Standards are not compre- 
hensive, many points of prime importance not having been 
touched upon. Secondly, and this is an important fact, 
they have practically remained a dead letter, because 
not many engineers even know of their existence, and very 
few indeed are conversant with their provisions. Reference 
to the standards, so far from being the rule, is an extremely 
rare occurrence. Obviously, the mere formulation by a 
committee, however representative and influential, of 
standards and the issue of these in print are under the 
existing conditions of the electrical industry not sufficient 
to make the standards effective. To this end they must 
be brought forcibly to the notice, not onlv of the manu- 
facturer, but of the buver and user of machines. They 
should be fully discussed by this Institution, preferably 
in all its sections, before their final adoption. A further 
help would consist in the use of a cheap and handy pocket 
edition for quick reference which this Institution might 
supplv free to all its members. It would further be essential 
to secure adoption by the leading insurance companies 
and the Government Departments as far as possible. 

It has frequently been pointed out how severely British 
manufacturers are handicapped by having to build so 
large a proportion of their machines to special conditions, 
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although in the majority of these cases standard machines 
would serve the requirements at least equally well. So 
long as this continues, manufacture in really large quan- 
tities, with consequent reduction of labour and standing 
charger, as well as improved deliyery, will remain im- 
possible even to the largest firms. The result is that com- 
petition with Continental firms not similarly handicapped 
in their home market is only possible at unremunerative 
prices. In the numerous attempts to explain the striking 
prosperity of the large German firms as compared with the 
corresponding British industry, this most important point 
has usually been lost sight of. Due to the existence of 
generally accepted rules, and to the fact that the consumer 
18 accustomed to adjust his plant so as to suit the manu- 
facturer's standard outputs and speeds, the German firms 
can produce standard machines in large quantities by 
piece-work methods and sell them from stock. On the 


| other hand, generally speaking, British firms manufacture 


individual machines in the absence of accepted standards, 
and competition forces them to quote to almost any speci- 
fication and for any desired output and speed. 


I. RATING. : 

Two methods of working are recognised by the Com- 
mittee, viz. :—(AÀ) Continuous working. (B) Intermittent 
working. 

A third “ short-period working," is recognised by the 
German and Belgian Standards. It is distinguished from 
“intermittent working ” in that the period of running is 
too short to allow of the final temperature being attained, 
but is succeeded by a period of rest long enough to allow 
of the temperature falling again to practically that of the 
atmosphere. 

A machine for continuous working is defined as one 
which can work continuously for 6 hours and conform to 
the prescribed tests, but this rating is not intended to apply 
to machines which have to run from week-end to week-end 
without & stop. Thislatter reservation and the restriction 
to a 6-hours’ run are unnecessary and only calculated to 
cause uneasiness. The author suggests that the word 
‘* for 6 hours " be eliminated and that the following defini- 
tion be adopted : “ The output of machines for continuous 
working shall be the output at which, with suitable atten- 
tion, they can work continuously from week-end to week- 
end. Their suitability for this shall be proved by their 
passing the prescribed tests." 

The question as to the most suitable method of rating 
and testing intermittently working machines has been 
repeatedly discussed during the last few years. There is a 
consensus of opinion as to the unsuitability of the present 
rules relating to them. The following definition may be 
submitted: “The output of motors for intermittent 
working shall be the output at which, with suitable atten- 
tion, they can work from week-end to week-end inier- 
mittently with the specified load factor. Their suitabilitv 
for this shall be proved by their passing the prescribed 
tests." A definition of the term '' load factor " is required. 
Only three standard load factors should be adopted— 
namely, 3, 1, and 4. The load factor 4 is generally applicable 
to motors for lifts and for severe crane and hoist work ; 
1 for ordinary shop cranes (lifting and travelling), etc. ; 
4 for traversing and other light duty. 

The present standards give the classification of motors 
with reference to the degree of protection under four 
headings—i.e., open, protected, ventilated, and totallv 
enclosed. This classification should apply to machines 
generally, and not merelv to motors, inasmuch as the first 
three classes, at any rate, are used for generators and 
converters as well as for motors. The development of the 
last few vears have made it necessary to extend the list 
hy the addition of flame-proof enclosed machines as used 
for mining purposes. 

With regard to the wearing depth of commutators the 
recommendations under this heading, especially those for 
the larger diameters, go considerably beyond what cor- 
responds to good modern practice. A wearing depth of 
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14 in., for instance, is justifiable only on the assumption 
that the corresponding commutator will require grinding 
up or turning some 30 to 40 times during the useful life 
of the machine. Such a provision was hardly necessary 
even in the days of copper brushes and glass paper. The 
advent of carbon brushes and commutating poles, coupled 
with improvements in the mechanical design of com- 
mutators, have resulted in the fact that turning or grinding, 
except perhaps shortly after erection, has become altogether 
unnecessary. The commutators of modern machines 
should form a hard, shining surface, which should not even 
be touched with emerv cloth except very occasionally. 
PERFORMANCE. 

Perhaps the most important points of any standard 
specification, those dealing with the running qualities, 
have only been touched upon by the present standards, so 
far as temperature rise is concerned. We have to consider 
(A) Sparklessness, (B) Overload capacity, (C) Voltage 
regulation, (D) Efficiency and power factor, (E) Insula- 
tion, and (F) Temperature rise. 

S parklessness.—Ruling British practice requires stringent 
conditions on this point. The author suggests the following 
clause: '' There shall be practically no sparking at the 
brushes of commutators or slip-rings at any load up to 
and including full load, and no injurious sparking at the 
specified overloads, and the position of the brushes, except 
where otherwise stated shall remain fixed for all loads." 

Overload Capacity.—Here we find a verv striking dis- 
crepancy between average British practice, which has 
adopted very large factors of safety, and the French, 
Belgian, and German Standards. In view of the fact that 
modern well-ventilated machines reach their final tem- 
perature after a comparatively verv short run, an overload 
of 2 hours’ duration is an unnecessarily severe test for 
small and medium sizes when following upon a continuous 
run. The principle adopted in France and Belgium of 
making the duration of the full-load run dependent on the 
time required for the machine to reach its steady tem- 
perature is theoretically correct; but the author doubts 
whether it would work well in practice, and suggests that 
2595 for 1 hour, 100% momentarily, be adopted for 
machines for continuous rating, and 25% for 5 min,. 50% 
momentarily, for intermittently working machines. 
Generators should be capable of maintaining their full 
voltage up to 25% overload (159% in the German speci- 
fication) when running at their full-load speed, the power 
factor in the case of alternating-current generators being 
equal to the normal power factor. | 

Voltage Requlation.—The present rules provide that the 
regulation of alternators shall not exceed 6% on a non- 
inductive load and 2095 on an inductive load having a 
power factor of 0-8, and there appears to be no reason for 
departing from these figures, except in cases where a much 
larger pressure rise is permissible in view of the employ- 
ment of quick-acting automatic regulators. Generators 
compounded for constant pressure at all loads should 
maintain this pressure within 2%, and the voltage of over- 
compounded generators, for a rise in pressure from no load 
to full load not exceeding 10°% of the no-load pressure, 
should not depart at any load more than 3°% from the ideal 
linear load characteristic. 

Efficiency and Power Factor.—A clause fixing the loads 
for which the efficiency and power factor should normally 
be stated, and subsequently tested, is desirable. Some 
specifications ask for these figures at 11, !, 2, 1 and } load, 
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others at 4, 3, 4 load, the majoritv only at full load. For 
the characterisation of the efficiency and power-factor 
curves under ordinary conditions the full-load and the 
half-load figures are, in the author's opinion, sufficient. 
A regulation is further desirable stating bv which method 
the efficiency is to be ascertained. He sugyests that the 
measurement of the individual losses be adopted as the 
standard test, where not otherwise agreed upon. in view 
of its simplicity and of the ease and accuracy with which 
it can be carried out under almost any commercial con- 
ditions. 

Insulation.—No_ hygroscopic materials such as cotton 
and paper should be employed in electric machines unless 
they are thoroughly impregnated either before or after 
winding. Tt is an open question whether the measurement. 
of insulation resistance is of real value in addition to a 
Hash test. With regard to the latter the rules should be 


kept as simple as possible. All windings for working 
pressures above 200 volts be flashed to earth with alter- 
nating current of twice the working pressure, but not less 
than 1,500 volts; windings for less than 200 volts with 
1,000-volt alternating current. The pressure should be 
raised gradually for this flash test and the full voltage be 
applied for 1 min. | 

Temperature Rise.—he investigations of the National 
Physical Laboratory made on samples of cotton-covered 
wire lead to the conclusion that cotton when exposed for 
prolonged periods to temperatures up to 125° C. (257° F.) 
undergoes no serious change. Above 125° C. it darkens in 
course of time, without. however, losing its insulating 
qualities, and even at 180? C. it proved an excellent in- 
sulator from the electrical point of view. Judging merelv 
by change in colour, 125? C. (257° F.) is given as approxi- 
mately the safe limit. It would probably be unwise to 
exceed this figure for extended periods, especially where 
non-impregnated cotton is present, because the change 1n 
colour is an indication of the well-known change in the 
mechanical properties of the fibre which *' loses its nature," 
involving the danger of internal short circuits, more par- 
ticularly in non-stationary coils. The experiments of the 
National Physical Laboratorv on the influence of tem- 
perature on insulating materials during which impregnated 
and non-impregnated presspahn, oilcloth, and similar 
materials were investigated, tends to confirm the view that 
impregnation reduces to a certain extent the deleterious 
effect of high temperatures on the mechanical propertics. 
In view of the above, the author urges that there would be 
an ample margin of safety if the highest internal tem- 
perature of field coils be limited to 125? C. For direct- 
current armatures and alternating-current stator and rotor 
windings a more conservative rating is desirable. The 
rules should be framed in such a manner as to ensure that 
the highest internal temperature of distributed windings 
will in no part exceed 110° C. 

Highest Temperature of the Atmosphere permissible for 
Standard Machines.—The British standards give this 
figure at 25°C (77° F.), whereas the German rules are 
based on an air temperature of 35° C. as a maximum. The 
author strongly urges that the same figure, 1.e., 35° C.. be 


adopted as the basis for the British standards. 
Methode of Measuring Temperature Rise.—Average 
British practice, as distinguished from the  " British 


Standards,” permits a rise of 70° to 75° F., or about 40° C... 
as measured by thermometer on the surface of anv 
stationary or moving coils. This 1s lower than required 
in the interest of safety where distributed windings are 
concerned, in which there is only a small difference between 
the highest temperature in the interior of the coils and the 
surface temperature. It is justifiable, however, in the case 
of stationary field coils, in which the highest internal 
temperature rise may be anywhere from 11 to 21, and even 
34 times as high as the rise of the surface, the ratio depend- 
ing chiefly on the depth of the coil, the amount of taping 
and covering of its surface, and the intensity of cooling. 
Mr. Rayner’s experiments, carried out at the National 
Physical Laboratory show that the present practice of 
judging field coils from the temperature rise measured on 
the surface is not only unscientific but may be misleading 
to the point of danger. This is becoming more serious with 
the employment of foreed ventilation, which leads to an 
increase in the permissible loss per unit of surface, but 
must at the same time necessarily raise the internal tem- 
perature gradient. So long as through the character of 
the test the surface temperature is made of foremost 
importance there 1s little inducement for manufacturers to 
introduce methods of design and ventilation leading to a 
low temperature gradient inside the coil. 

In view of these or similar considerations the Engineer- 
ing Standards Committee in 1907 followed the decision 
come to a few years previously by the German Institution, 
viz., that the temperature of field coils shall be measured 
by the resistance method. The increase in resistance indi- 
cates the mean instead of the surface temperature, and is, 
therefore, considered to approach more closely the all- 
important peak value. But the recommendations of the 
British Standards relating to temperature tests have 
made practically no impression on the British electrical 
industry. The resistance method is not adopted in more 
than perhaps one case in a hundred, and where it is specitied 
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its spirit is frequently misunderstood, and a temperature 
rise of about 40°C., usual for surface measurements, is 
specified to be obtained by resistance method. 

The resistance method furnishes after all only the mean 
temperature of the whole field circuit, and takes no account 
of the discrepancies in the temperature of individual coils, 
and we are driven to the conclusion that the resistance 
method, in spite of its almost universal official recommen- 
dation, represents by no means an ideal solution of the 
problem. This reopens the search for a way of ascertaining 
the highest internal temperature of a coil with a reasonable 
degree of accuracy. To be suitable for commercial con- 
ditions any such method must be extremely simple and 
reliable, and must require no special instruments. This 
condition eliminates at once the well-known laboratory 
method involving the use of thermo-couples. It should, 
furthermore, give the internal temperature as directly as 
possible, and thus act as an inducement to study the design 
of field coils with a view to lowering not merely the surface 
but the internal temperature. 

The author says that it is possible, without serious 
inconvenience to manufacturers, to provide for a direct 
measurement of the internal temperature by means of the 
thermometer. It is only necessary to this end to wind 
into the field coil at a point where the maximum tempera- 
ture may be expected a distance piece of wood or other 
insulating material enabling the subsequent insertion of 
a thermometer. To receive a thermometer about 3 mm. 
thick, the distance-piece need only be 4 mm. wide, and 
would not add to any appreciable extent either to the 
external dimensions or to the cost of the coils. 

Distributed Windings.—Whilst opinions may differ as to 
the suitability of the resistance method for field coils, 
there is hkely to be general agreement with the contention 
that its employment is unnecessary in the case of all dis- 
tributed windings. 

There appears to be no justification for retaining the 
resistance method for distributed windings, the simple 
thermometer test being preferable from all points of view, 

Duration of Temperature Tests.—'The present rules 
provide for a 6-hour test for all rotating machines irres- 
pective of size. It is well-known, however, that very small 
machines may reach their final temperature within less 
than 1 hour, whilst large slow-speed generators and alter- 
nators require sometimes more than 10 hours to reach a 


settled state. Manufacturers should not be compelled to 


run small motors for quite unnecessarily long periods. 
On the other hand, purchasers of heavy plant cannot be 
expected to be satisfied with a run of only 6 hours. The 
solution: of this difficulty seems to lie in the adoption of a 
rule similar in principle to that at present in force for the 
testing of transformers, which reads: “* They shall be run 
on load for a period sufficiently long to enable the trans- 
former to attain such u temperature that the increase of 
temperature does not exceed 1? C. per hour." Under the 
suggested rule a 10 h.p. protected-type motor need only 
be tested for 2 hours, a 50 h.p. protected-type motor foi 
21 hours, and the error introduced by reducing the testing 
period to these low figures 1s less than 1? C. in both cases, 
The author suggests the following rule: The duration of 
the full-load test shall be such that the temperature rise 
shall not increase by more than 29/ during the last half 
hour of the run. In order to ascertain this, à thermometer 
fixed to a suitable stationary part of the machine shall be 
employed. As the duration for the test of very small 
machines would obviously become exceedingly short, it 
might perhaps be advisable to fix a minimum length of 
test of 2 hour. 

Permissible Temperature Rise, as ascertained by the 
Specified Tests.—This must be such as to ensure that in 
the interior of field coils the actual temperature of 125? C., 
and in distributed windings 110° C., is not exceeded. The 
highest rise must. in consequence, not exceed 125—35 = 
90° C. and 110—35 =75° C. respectively. For distributed 
windings, such as direct-current armatures, alternating- 
current stator and rotor coils, which must be measured 
by thermometer on the surface, an allowance must be 
made for the temperature drop in the outer insulation and 
in the interior of the coil. The sum of these is not likely 
to exceed 20° C. In addition we are to allow 5° C. to meet 
the discrepancy due to reducing the durations of the test, 


or a total of 25? C., leaving a rise of 50°C. In the case of 
field coils for direct-current machines and alternators if 
measured by internal thermometer the margin to be al- 
lowed consists of 10? C. possible error due to the ther- 
mometer not being placed at the point of highest tempera- 
ture, and 5° C. on account of the reduced length of run, 
leaving a rise of 75? C. This is a much safer specification 
than the usual one of 40? C. rise measured at the surface, 
and also safer than the present recommendation of 60? C. 
measured by resistance method. Where special materials 
designed to resist high temperatures are employed a 
much higher temperature rise is rightly permitted by the 
present standards, hut the exact amount is left to 
agreement. The development of such well-known mate- 
rials as asbestos and enamel-covered wires, which are 
bound to become of great importance, might well be 
encouraged by allowing definite higher figures where they 
are employed. 


PRESSURES AND FREQUENCIES. 


The resolutions adopted by the British Standards Com- 
mittee fix the standard low pressures for direct and alter- 
nating-current generators at 115, 230, 460, 525 volts, for ` 
motors at 110, 220, 440, 500 volts, the high-pressures at 
2,200, 3,300, 6,600, 11,000 volts, and 2,000, 3,000, 6,000 
and 10,000 respectively. In view of recent developments, 
it would be advisable to delete 115 and 110 volts, retaining 
this voltage only for exciters. The author also suggests 
the replacement of 525 and 500 volts by 580 and 550 volta 
respectively, which are equally common pressures, and 
preferable in the interest of easy standardisation. 

The standard frequency for alternating-current work is 
50 cycles, but “ exception is made where the circumstances 
demand a lower frequency, in which case a standard of 
25 periods per second shall be adopted." It may be ques- 
tioned whether the latter recommendation, of 25 cycles, 
is still justified. Some public supply authorities adopted 
this frequency at a time when 50-cycle rotary converters 
were as yet of doubtful reliability, and the recommendation 
was probably influenced by similar considerations. For 
ordinary industrial purposes a 25-cycle supply has impor- 
tant disadvantages, and its adoption renders the standardi- 
sation of machinery appreciably more difficult. Cognisance 
might be taken of the fact, however, that the frequency of 
40 cycles has been largelv adopted for private installations, 
and that it is the standard frequency of some.of the largest 
supply authorities in the country. It possesses the important 
distinction that it is approximately the lowest periodicity 
at which metal filament lamps may be employed without 
discernible flicker, and it leads to higher power factors 
compared with 50-cvcle circuits, especially where slow- 
speed machinery has to be installed. 


OUTPUTS AND SPEEDS. 


The British Standards Committee took a very im portent 
nd bold step in deciding upon a series of normal outputs 
.nd speeds for direct-current and alternating-current 
generators up to 1,000 kw. and for motors up to 100 h.p. 
That there are no such standards in the German “ Nor- 
malien" is probably accounted for by the process of 
concentration in the German electrical industry, from which 
emerged a very small number of large firms strong enough 
to enforce their own standard outputs. The tables for 
direct-current and alternating-current motors given in 
the standards of 1907 unfortunately contain only one speed 
for each standard output, and the output steps are further 
too big. These lists fail to satisfy the greatly varying 
requirements of the user. To meet practical needs with the 
smallest possible number of frames and windings modern 
methods of standardisation must be employed in drawing 
up the output tables. It is particularly essential that for 
every standard output there should be a reasonable number 
of standard speeds arranged with approximately uniform 
steps. ` 

Dret Current Motors.—The columns 1 and 2 of the 
following table represent the present recommendations, 
and their defects will be seen from the added columns 3, 4, 
5 and 6. Column 3 gives output in horse-power per 1,000 
revolutions. Column 4 contains the output steps, and 
column 5 the speed steps, in every czse expressed in per- 
centage of the lower figures. Column 6 gives the steps of 
the figures in column 3, hereafter called frame step." 


1 4 5 6 
Revs. ——————— | Output Step. | Speed | Frame 
Minute. : Step. Step. 


Per Cent. Per Cent. Per Cent. 


i2 100 | M | 129 
Von | 100 0 | 100 
s | 100 0 | 100 
ires 100 | 27 | 15: 
i 50 0 | 50 
i 67 | 10 | 83 
4 50 0 | 50 
, 33 | 11 | 48 
50 6 | 60 

33 6 | 4l 

50 7 | 60 

33 7 | 43 

25 8 | 35 

50 8 | 62 

/^ 33 9 | 46 


The irregularity in the steps of output and speed, and 
tondequen ly in the frame steps, will give an indication 
of the difficulties which would face a designer if he were 
to attempt laying out a systematic line of machines on the 
basis of the present recommendations. On the other hand, 
the prospective purchaser of a motor when referring to 
this list 18 likely to find the speed given so far different 
from the one most convenient under the circumstances 
that he proceeds to send out inquiries without any reference 
to siandards whereas a table of 4 or 5 speeds would most 
likely contain one quite near enough to his requirements. 
The output steps will naturally be smaller, the larger the 
machines, and the author suggests that decision be made on 
three classes of machines: namely, small machines, 
frame figure below 10; medium size machines, frame 
figure between 10 and 750; and large machines, frame 
figure above 750; that the output steps for each class bed. ` MrpivM-SrzE Morons (550 Vorrs). . 
fixed as follows :—Small motors, output steps 100% to 

50%.  Medium-size motors, output steps 25%. Large 
motors, standardisation of these may be left to manu- 
facturers for the present, as they are not made in quantities. 


B.H.P. Standard Speeds. 


The outputs suggested are :—Small motors, 4, 1, 2, 3, 5, 123 875 665 500 385 
74 h.p. Medium-size motors, 10, 123, 16, 20, 25, 32, 40, . 16 850 490 370 
50, 62, 80, 100, 125, 160, 200, 250, 320 h.p. 20 800 615 465 350 
The author gives the following tables of suggested | ^ 25 770 440 340 

| SMALL MOTORS. | an ves 30) S00 

BHP. | Re B.H.P. x 1,000 — i 69 650 315 985 
"^" | “Mingle. (Rovs. per Minute| ^ P. 80 625 365 | 275 
100 600 345 260 

125 570 330 250 

160 550 | 320 240 

200 525 300 um 

250 |: 500 € er 

320 480 z = 


MEDIUM-SIZE GENERATORS (460 Vorrs on 580 Vorrs). 


pup, Revs. per, BHP. x 1,000 Speed 


CE J——— INN 


| | Per Cent. !PerCent.| Per Cent. 


Btep: Kilowatts. 


Standard Speeds. 


| 1,080 875 680 530 


| ae 
m e | n N 25 3 | 99.0 11 | 1320 1,040 | 820 | 640 | 510 
T Us | 13 |] 28 3 | 315 14 1300 | 1,000 | 780 | 620 | 480 
2) | RA | x | 95 6 | 330 174) 1,220 . 950 750 590 460 
^ | 203 S | 25 | 4 , 300 22 , 1,150 ; 900 | 100 550 440 
aa Zr% E | 28 4 | 330 © 214) 1120 860 670 530 420 
ic «00 . - || 25 6 . 320 35 1000 820 640 510 400 
ae ae 57-2 | 25 4 | 295 45 | 1,000 , 780 | 615 | 480 | 380 
50 | 675 UO — Os 4 | 300 55 970 750 | 590 | 460 | 360 
VER a 28 4 | 330 7 940 . 720 | 570 | 440 | 340 
80 | 625 ! 128-0 Lee | 4 , 300 s5 ! 880 eo. | 540 | 490 | 325 
ios | i DG 5 75 320 105 | 850 650 | 510 | 400 | 310 
160 S | oi i6 j| 28 4 ` 325 135 S20 | 625 490 t 295 
De poe n || 95 | 5 310 170 770 600 470 — 
250 | 500 | 5000 [35 | 5 | 310 AE TE ee = 

a Ak a 
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For the standardisation of alternators, it will be desirable, 
instead of making new patterns throughout, to employ 
as far as possible the mechanical parts of the polvphase 
motors, and the author suggests that the principle of 
25°, output steps be adhered to, and that the standard 
outputs in kilovolt-amperes be as follows: 10, 121, 16, 
20. 25, 32, 40, 50, 62, 80, 100, 125, 160, 200, 250, 320, 
400, 500 k.v.a. The output list of three-phase transformers 
should be identical with that of polvphase alternators, so 
that the above figures are ayain applicable. 

The discussion on Dr. Pohl’s paper will be given in next 
week's issue of the ELECTRICAL ENGINEER. 


SCOTTISH LOCAL SECTION. 


A special general meeting of the Scottish Local Section 
of the Institution of Electrical Engineers was held at 
Glasgow, on Friday, November 24. In the unavoidable 
absence of Mr. Newington, Chairman of the Section, Mr. 
Sam Mavor presided, and was supported by Mr. Ferranti, 
President of the Institution, and Messrs. E. G. Tidd and 
W. W. Lackie, past chairmen of the Section. 

Mr. Sam Mavor said they had met to give the members 
an opportunity of expressing their views on the proposed 
new Articles of Association. It had been the intention to 
afford such an opportunitv at the last ordinary meeting 
of the Section, but they had had a communication from 
Mr. Rowell that the President was coming to Glasgow to 
go into the matter of the new Constitution with them 
and to hear what they had to say. He (Mr. Mavor) ven- 
tured to think that a great deal of the criticism of the 
proposed Articles of Association had been based upon 
disapproval of the short interval between the issue of the 
new proposals and the date of the meeting at which it was 
proposed they should be discussed. That was an unfor- 
tunate mistake and it was unintentional on the part of the 
Council. The Council recognised that à mistake had been 
made and afforded a most ample opportunity for a full 
discussion of the whole matter. They had also issued a 
statement which indicated broadly the reasons’ leading 
the. Council to the proposed changes being made. Not 
only so, but the President and several Members of Council 
were themselves personally visiting the Local Sections. 
In pursuance of that policy they had with them Mr. 
Ferranti, the President—(Applause)—upon whom he 
would now call to outline the principles upon which the 
poe were based, after which an opportunity would 
% given for any or all of the members to express their 
views. 

Mr. Ferranti said that he was sorry to be there alone, 
but owing to a similar meeting being held at Newcastle, 
Mr. Kingsbury, who was to have come with him to Glasgow, 
was attending the Newcastle meeting. He wished to hear 
their views. The Council had made an attempt to do what 
was best for the Institution and, therefore, for all its 
members. The Council, however, was by no means in- 
fallible and in the present case it was generally recognised 
that a mistake had been made. The Revision of Articles 
Committee had worked at this matter for a considerable 
time and people began to lose interest in it. The question 
of revision of Articles had become tiresome. and some of 
them felt that it should be brought to a finish as soon as 
possible. The feeling that might be aroused bv the changes 
proposed had, however, been lost sight of. That was the 
mistake. They had got over that. The mistake was ad- 
mitted and they were now asking the whole membership 
to give them the benefit of their ideas. 

At the outset he wished to draw their attention to the 
fact that electricity had passed from the stage when it 
was a novelty which people were always anxious to hear 
about, and they had now got down to the dry, practical 
side of the business which was made up of an immense 
mass of details which were not nearly so attractive and 
interesting. In this change there was a danger of the 
Institution losing interest and popularity. Along with this 
development of the business there had grown up multi- 
farious interests, some of them purely technical, some of 
them commercial, and many of them a combination of the 
two. These interests were not being properly looked after 
and superintended, and he thought it was the duty of their 
Institution to do so. This meant broadening the basis of 
membership so as to include the various classes of people 


represented by these interests. In order to have their 
profession and industry properly protected and organised 
they should be able to include in their membership com- 
mercial men with electrical interests, gentlemen in the 
legal profession who were connected with the industry, 
and such prominent public men as the Postmaster-General, 
who might have an interest in the industry. If they would 
agree to the principle of broadening their basis along these 
lines, the name to be given to the new class could be gone 
into later. By broadening the basis in this way the effi- 
ciency of the Ins.itution would be greatly increased, and 
the practical value and use of membership would be 
largely enhanced. With proper organisation electrical 
interests of every kind might be thoroughly attended to 
and electrical progress definitely promoted. As at present 
constituted the Institution was not fit to overtake this 
work. With regard to the question of the subscriptions 
there was something to be said for a graduated scale 
according to geographical position, but he pressed the point 
that they should regard the subscription as a payment 
made to a central body who were organised to look after 
their interests and see that they were conserved. It was 
for the members to say whether the subscription should 
be uniform or not. 

On the sugvestion of the Chairman it was agreed to take 
up the points mentioned by Mr. Ferranti, seriatim, and the 
first point considered was the proposed broadening of the 
basis of membership. | 

Mr. McWhirter agreed. that the basis 
broadened on the lines suggested. 

Mr. T. C. Fulton asked if there would be any opportunity of 
provincial'members exercising a voting power in connection 
with the adoptions or otherwise of the amended Constitution. 

Mr. Ferranti was inclined to think that such voting 
power could not be legally granted and that they must 
depend upon the Council, which, however, included a 
proportion of provincial members, carrying out their 
reconunendations. 

Mr. Harold Watson thought that proxy voting might 
be possible and 

Mr. Ferranti agreed that this was worth looking into. 

Mr. McWhirter said that they who were not in London 
every day had not power to make their opinions felt 
and he thought a change should be made to enable them to 
vote by proxy. 

Mr. Scott Maxwell said broadening the basis on the 
lines indicated would tend to lower the status of the com- 
mercial electrical engineer, who was the man they should 
seek to encourage. | 

Mr. T. C. Fulton said that they might end by weakening 
their Institution if they admitted too many non-technical 
men. 

Mr. Lackie supported the Council's proposal, which he 
said would add greatly to the usefulness of the Institution. 

Mr. E. G. Tidd said the two classes mentioned by Mr. 
Ferranti for admission were quite distinct. The technical 
business man was eligible for Associate Membership and, 
therefore, the proposed new class of member would not 
affect the status of the commercial engineer. 

Mr. W. L. Spence said in his experience as an engineer . 
he had never found that broadening the basis of a structure 
detrimentally affected the possibilities of ita height. 

Professor Baily said that the technical commercial man 
might not be eligible as an Associate Member because 
according to rule the candidate for admission to this class 
must be a genuine engineer at the time of his election. He 
agreed, however, as to the desirability of getting both the 
purely commercial man and the technical commercial man 
into the Institution. 

Mr. J. A. Robertson said the object of the proposed new 
class of members was to keep them distinct from the 
qualified technical men whose qualifications gave them a 
certain position in the technical world, and if they could 
have some guarantee that the new class would be properly 
distinguished, it would remove the objections of many 
members. 

Mr. Ferranti said the only corporate members would 
still be Members and Associate Members. The other class 
would not have the word ' member" as part of their 
title. 

Mr. Onslow in supporting the Council's proposal did not 
see why the new class should not be called Associates. 


should be 
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Mr. Ferranti said such men as chairmen of lighting 
committees, deputy town clerks, etc., could hardly be 
associated in the same class as junior engineers or senior 
studehts who were not yet ready for transfer to the 
Associate Member class. 

Mr. Simon said he agreed with the broadening of the basis 
so long as due discrimination were exercised. 

Mr. J. A. Robertson asked why the Council needed to 
change the age at which a student ceased to be a student. 

Mr. Lee Murray said that many men remained in the 
class of Associate who should be Associate Members. 
Corporate members should be confined to engineers. Great 
good would be done to the Institution and its scope of 
usefulness would be widened by broadening the basis. 

The Chairman said that his experience on the Council 
had shown him the need there was for having men with a 
thorough business training to undertake the affairs of the 
Institution. 

On a show of hands being taken, the principle of the 
broadening of the basis of membership was declared 
unanimously agreed to. 

Mr. Ferranti said he had recently been in the States 
and he found the technical institution which seemed to 
flourish best there was the National Electric Light Asso- 
ciation, and they had a broad basis, and discussed both 
technical and commercial aspects of the business at their 
meetings. - | 

The subject of subscriptions was then discussed. 

Mr. MeWhirter said that local provincial members did 
not enjoy the privileges of London members and the pro- 
posed increase in the subscriptions would hit many of their 
members rather hard, and the subject should be carefully 
weighed before a conclusion was come to. 

Mr. Mavor said he was at first opposed to the increased 
subscription, but further consideration had shown him 
that the increase was absolutely necessary. Provincial 
members forgot that they had been living for 28 years on 
the charity of the Civils, who granted them the use of 
their rooms. With a meinbership of 6,000 that state of 
affairs could not be continued. Their Institution was the 
only one which provided local sections. They knew the 
privileges they had as local section members, but they 
must take a wider view than that. They were members 
of the Institution first and of the local section second. 
From their geographical position it was simply inevitab'e 
that the management of the Institution should be almost 
entirely vested in the Council in London. Provincial 
members perhaps did not quite realise the amount of work 
that some of the London members put in on the various 
committees that attended to the business of the Institution 
at headquarters. It was a mistake to think that the head- 
quarters in London were used as a club by London members. 
As a matter of fact the buildings were used by provincial 
members from Birmingham, Bristol, etc., rather more 
than by London members. The Council were anxious to 
extend the usefulness of the library by making it a lending 
library instead of merely a reference library. Hitherto 
practically every reform proposed in the organisation has 
had to be referred to the Finance Committee, who simply 
negatived it for lack of funds. This is an intolerable position, 
and it was «bsolutely necessary that they should have 
more money at their disposal to carry on the work of the 
Institution. 

Mr. W. L. Spence objected to the extent of the increase, 
and the reference to the case of the Civils in that connection 
was pure assuniption. 

Mr. J. S. Nicholson said they should not be too nig- 
gardly. He was against a graduated subscription; they 
should all be on the same footing. 

Mr. Burbidge said that the proposed increase might 
have the effect of decreasing their funds. He suggested a 
smaller increase now and another increase later if that 
were found necessary. He also thought that Associate 
Members living «broad should be treated on the same 
lines as full members in similar circumstances. 

Mr. Harold Watson asked if any consideration was 
given to the possibilities of increased revenue from the 
proposed new grade of member. 

Mr. Scott Maxwell favoured a uniform subscription. 

Mr. Simon said that the subscription of the Institute of 
Engineers and Shipbuilders was much lower than that of 


the Institution and the local men got better value for 
their money at the foriner place. He agreed with Mr. 
Spence that the increase proposed was likely to cause & 
number of members to resign. . 

Mr. J. D. Mackenzie complained about the manner 1n 
which applications for membership were treated by the 
Council. 

Mr. J. A. Robertson said that they as a local section 
got 2094 of their subscriptions back to conduct their 
Local Section and that practically counterbalanced any 
special advantages the London members might have as a 
result of geographical position. They must take the broad 
view of the benefits to be derived from increased revenue. 

Mr. Lackie said that the financial year should svn- 
chronise with the beginning of the Winter Session so that 
new members would not be called upon to pay two sub- 
scriptions within 14 months. 

The Chairman said that the total expenditure allocated 
to local sections amounted to 40945 of their subscriptions. 

Professor Baily said the difference between any graduated 
form of subscription and what the London members might 
be asked to pay could not possiblv be much, and the benefits 
of the increase would be increasingly shared by all. Thev 
must pay for the benefits before they could get them. 
The result of the proposals in the revised constitution 
would raise the status of Associate Membership. 

Mr. Ferranti said the Civils had no local sections. The 
Engineers and Shipbuilders had not erected their buildings 
out of members’ subscriptions. They had calculated to 
lose 10%, of their members by the increased subscriptions, 
and they had not allowed for any revenue from the pro- 
posed new grade of member. It would pay them to have 
& higher subscription in order to ensure a better return 
for their money. Unless the Institution were reallv to 
watch and protect their interests in a practical way it 
would cease to be of interest to many of them. His ex- 
perience of the Council was that they were most con- 
scientious in their methods of dealing with applications for 
admission. ‘Their efforts in the past had always been 
crippled for lack of funds and he felt that their Institution 
must be made really useful or it would cease to appeal to 
them as being worthy of their support. 

A vote was then taken :—(1) As to whether some in- 
crease in the subscription should be made; this was 
unanimously agreed to. (2) As to whether the subscription 
should be uniform or graduated ; 26 voted for a uniform 
subscription and 12 for a differential subscription. 

A vote of thanks to Mr. Ferranti closed the proceedings. 


STUDENTS' SECTION. 

The Committee of the Students' Section of the Institution 
of Electrical Engineers is now constituted as follows :— 
Chairman, E. F Hetherington (extra Collegiate); Vice- 
Chairman, P. G. Ryder (extra Collegiate) ; H. C. Burrowes 
(Central Technical College), E. L. Emtage (Northampton 
Institute), J. F. Forrest (East London College), R. N. James 
(Faraday House), C. G. Shaw (Finsbury Technical College), 
(King's College); H. W. Gregory (extra Collegiate); E. W. 
Moss (extra Collegiate), D. Betts (extra Collegiate), J. C. 
Rennie (extra Collegiate), and G. W. P. Page (extra Col- 
legiate). Honorary Secretary, J. B. Sparks, 27, Mowbray- 
road, N.W. (to whom all communications respecting the 
Students’ Section should be addressed) ; Honorary Assis- 
tant Secretary, J. Mould, The Drive, Golders Green, N.W. 


A general meeting of the members of the Royal Institu- 
tion was held on Saturday, Sir James Crichton Browne, 
Treasurer and Vice-President, in the chair. Miss Goldsmid, 
Dr. Habibur Rahman Khan, Dr. W, M. Noott, and Mrs. 
Middleton Robinson were elected members. Professor W. 
C. Brogger (Christiania), Geh. Rath Professor T. Curtius 
(Berlin), Professor P. A. Guye (Geneva), and Geh. Regier- 
wrung Rath Professor H. Rubens (Berlin) were elected 
honorary members of tbe Royal Institution. The special 
thanks of the members were returned to Mr. D. J. Blaiklev 
for presenting to the [nstitution, from the bequest of the 
late Miss J. Barnard and at her express wish, a large 
volume of Faraday's containing engravings, portraits, and 
letters. The Chairman announced that the managers at 
their meeting held this day, had appointed Mr. W. Bateson, 
M.D., F.R.S., Fullerian Professor of Physiology for a term 
of three years. 
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III. 


Technical Problems and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 
RULES. i 
Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshope, 


electro-metallurgical plant, and electrical engineering work | 


generally. 


QuEsTIONS.—For each suitable question we offer one shilling. | 


Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—AÀ fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 


and divided. Replies should reach the office within seven days . 


of the appearance of the questions. 


l QUESTIONS. 
Problem No. 1266.--When running a high speed alternator, 
(direct coupled to c.c. motor by means of two half 


couplings) it was noticed that intermittent sparking . 


took place round the coupling between the heads of 
the bolte. The alternator is wound for single phase 
currents and is fitted with revolving armature. During 
the time sparking was noticed the alternator was 
running on light load at about 500 volts 400 ~. Insula- 
tion on both machines was perfectly sound. Give an 
explanation of the above phenomenon.-—‘‘ G.K.” 
Problem No. 1267.—It is desired to devise a method of testing 
direct current armatures for incorrect short circuits 
between coils before the connections are finally 
soldered. The armatures will vary in size from 3” to 
about 25" diameter. Running the armatures “ light ” 
in their magnets will not be considered. Give particu- 
lars of suitable apparatus with details of its working 
and design. How many different sizes would be 
required to deal with the above range of armatures ? 
Alternating current is available if required.—‘‘ Kor." 
Problem No. 1268.—A three-phase 50 ~ 500 volt, 25 h.p. 
motor with wound rotor is connected up to 400 volt 
50 ~ mains. Full load r.p.m. on 500 volts = 1,450. On 
400 volts the maximum full load speed was 1,360 
r.p.m. The rotor winding and slip rings got very hot. 
On short-circuiting the slip rings (carbon brushes, no 
short-circuiting device) with a copper bar the speed 
became 1,420 r.p.m. Now, an exactly similar squirrel- 
cage motor ran at 1,450 r.p.m., although on 400 volts 


the unusually large slip of the first motor ?—'' Rotor.” 
Problem No. 1269.—It 1s required to measure insulation 
resistances varying from one megohm to 50,000 
megohms, using a galvanometer of 150 ~ sensitivity and 
800 ohms resistance. State, with reasons for preference, 
which of three universal shunts having a total re- 
sistance of 100,000, 10,000, and 1,000 ohms respec- 
tively, would be most suitable for use with this gal- 


vanometer for obtaining the required measurements. : 


" BICKNOLLER." 

Problem No. 1270.—When using a universal shunt in con- 
junction with a galvanometer it is best to have the 
total resistance of the universal shunt not greatly 
differing from that of the galvanometer, for if the 
resistances of galvanometer and shunt are dispropor- 
tionate a loss of sensitiveness occurs. Explain the 
reason for this.—** BICKNOLLER." 


ANSWERS. . 

Problem No. 1265.—Describe and illustrate a method for 
electrozincing iron objects. There seems to be great 
difficulty in securing an even adhesive coating of 
good quality. What sort of zinc should be used as 
anode ?—'' Kitty.” 


Answer to No. 1265 (awarded 7s. 6d.).—There is indeed 
great difficulty in securing an even adhesive coating of 
zinc on iron objects by electrochemical deposition and the 
bulk of galvanised iron is still prepared by a purely mechan- 


- 


ical process. The iron goods are thoroughly “ pickled '' 
and then dipped in molten zinc, after which they are passed 
through hot rolls (in the case of plates) to remove all 
surplus zinc and squeeze the remainder evenly over the 
suriace covered. By oxidation, spill, and similar losses, 
there inevitably occurs great wastage of zinc by this 
process. . 

. During several years past there has been under trial and 
improvement in a large German dockvard an improved 
system of electro-deposition of zinc or iron, for which 
excellent results are now claimed. Two plating troughs 
are arranged side by side, as shown in Fig. 1, and both are 
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Powdered Zine 


FIG. l. 


filled with an aqueous solution of zinc sulphate containing 
a small percentage of free sulphuric acid. This electrolyte 
is kept in vigorous circulation between the two troughs ; 
the actual plating takes place in trough A, the function 
of trough B being excellently expressed by its usual name— 
“ regenerator trough." A bed of fine zinc powder (as 
pure as commercially available) is placed in the bottom 
of B. 

Objects to be zinced are suspended from the negative 
bus-bar of the plating trough and leaden plates are used 
as anodes. On passing current through the trough, zinc 
is deposited on the cathodes from the electrolyte and an 
equal amount is rapidly dissolved, by the free acid in the 
solution, from the powdered metal in the regenerator trough. 

The ordinary electro-plating svstem, in which metal 
deposited is replaced by metal dissolved from an anode 
plate of the material in question, is not applicable to the 
zincing of iron. Zinc anodes thus used are found to dissolve 
unevenly and suffer rapid mechanical disintegration, for 
which troubles amalgamation or alloying are but partial 


: s l remedies ; even more serious is the fact that the deposits 
instead of 500. Will someone explain the reason of 


obtained are spongy, rough and non-adhesive. The use 
of a regenerator trough as above enables the use of inert. 
lead anode plates, and it is found that smooth, even and 
coherent zinc deposits are obtained, providing, of course, 
that the iron goods are cleansed from oxide, grease and 
other dirt before commencing the plating. Finally, it should 
be noted that the new system of zincing is most applicable 
to precisely those goods which are least satisfactorily 
treated by the old dipping process. CITY.” 


Answer to No. 1265 (awarded Ts. 6d.).—The process of 


. electrozincing consists of placing the articles to be coated 


in a solution of zinc salts, such as zinc sulphate, and by 
means of a current entering at the zinc anodes through the 
solution cause to be deposited on the objects forming 
the cathodes, a film of pure zinc. 

To do this with iron objects, the scale, sand, grease, 
and all foreign matter, must be removed, and they must 
be a bright colour all over. Let us follow the course of an 
iron ring, say, which requires to be zinc-coated. 

(1) It is immersed in a pickle of sulphuric and nitric 
acids with common salt and lamp black added and let lie 
until it takes on a dull bright colour. By means of the 
scratch brush and pumice powder the pitting action can 
be very much quickened, and this is usually resorted to. 

(2) Swilled in abundance of hot water, and (1) and (2) 
are continued until the action is complete. 

(3) Immersed in a boiling solution of potash to remove 
all traces of acid and grease. 
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(4) Into a bath of bright dip for a few seconds, consisting 
of equal parts sulphuric and nitric acids. 

(5) Quickly but thoroughly washed in water again, and 
before the work can oxidise, is 

(6) Put into the zincing vat. 

This consists simply of a lead-lined tank with the zinc 
anodes along each side and a bar in the middle to which 
the negative terminal of the dynamo is connected and from 
which the articles to be coated are hung. But considerable 
difficulty is experienced in producing a good lasting and 
even coating if the temperature and density of the elec- 
trolyte is not very carefully watched, and in modern plants 
for continuous service the electrolyte is gravitated through 
: the cell and filtered through a bed of carbon. The zinc 
which crumbles away and would otherwise lie at the bottom 
of the tank is thus kept circulating and becomes completely 
dissolved in the solution. 

Fig. 1 shows arrangement of a plant of this nature. 
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FIG. 1 FROM PROCEEDINGS OF THE GLASGOW TECHNICAL 
COLLEGE SCIENTIFIC SOCIETY, 


The anodes are of the compound type, almost completely 
surrounding the articles to be coated, but it should be 
noted that the distance between anodes and cathodes 
should never be less than 6 inches if a good adherent 
coating is required. 

By this regenerative process the cost of labour is very 
low, as the anodes do not require a periodical renewal, 
and the process is practically self-regulating. 

It will be well to remember that the finish obtained 
depends greatly on how the article is ** brought up," and 
particular attention should be given to the cleansing with 
water. 

Some manufacturers, to produce a highly finished 
. article, coat it first with brass, but when the zinc is 
applied as a protective medium only this is not required. 

As regards kind of anode used, it will be seen that pure 
zinc is referred to throughout the description.—G. M. B. 


Announcement is made in the Swiss papers that an 80 
years’ concession has been granted to a syndicate, presided 
over by Joseph Blanc, of Charmey, for the construction and 
working of an electric railway, 54 miles long, from Broc to 
Charmey. The cost of construction is put at 1,100,000 
francs (£44,000). An 80 years’ concession has also been 
granted to a syndicate composed of Dr. C. Croci, of Mendrisio, 
and others, for the construction and working of an electric 
railway, 24 miles long, from Mendrisio to Rancate and 
Ligornetto. The cost of the work is estimated at 320,000 
francs (£12,800). 


The Colombia “ Diario Oficial " contains the notice of a 
concession granted to Sefiores German Lalinde and Esteban 
Navarro for the construction of a telegraph line from Turbo 
to a point in the interior to be determined upon. 


THE *YASCO" ELECTRIC DAYLIGHT LAMP. 

In a recent issue of the ELECTRICAL ENGINEER reference 
was made to*a new metallic filament lamp for colour 
matching which had yielded perfect results under the most 
stringent tests. We have received a very large number of 
inquiries with regard to this lamp since the publication 
of the paragraph in question, and are now able to give 
ni further details, together with an illustration of the 
amp. 


The evolution of the “‘ Yasco" Electric Daylight Lamp 
dates to the difficulties experienced by the silk manu- 
facturers of Yorkshire in the accurate matching of colours 
by artificial light, and after many experiments the lamp 
was brought to perfection about two months ago, when a 
demonstration of its uses was given in Bradford before a 
very critical audience of silk manufacturers and dyers. 
The “ Yasco " lamp emerged triumphantly from the tests 
imposed, and has since been adopted by many large firms 
as an absolutely trustworthy substitute for daylight in 
the case of dyers, drapers, tailors, manufacturers, ware- 
housemen, lithographers, colour printers and all whose 
business requirements necessitate the insurance of per- 
fectly correct colour values at night or in dull weather. 
A further and most important use for the new lamp has 
been found in the inspection of precious stones, and 
especially diamonds, the correct colour values of which 
it has hitherto been impossible accuratelv to estimate 
except in clear daylight. 

The “ Yasco " Metallic Filament Lamp is now available 
in 200 candle-power size for any voltage, and suitable 
either for alternating or direct-current circuits. Finished in 
oxydised copper, as shown, with chain, wire and adapter, 
enabling it to be connected to any existing electric light 
fitting, the price comes out at the very moderate figure 
of £3 7s. 6d. For larger sizes special quotations will be 
given by the manufacturers. . k 
. The essential feature of the “ Yasco " lamp is a trans- 
forming device of specially treated superimposed colour 
screens which filter out the red rays with a quite negligible 
loss of light efficiency. The consumption of current is 
in practice no higher than that of an ordinary 200 c.p. 
metal filament lamp, and the lamp requires no attention 
jn use. The size shown in our illustration is 12 inches high 
by 14 inches in diameter at the lower edge; and the 
manufacturers guarantee that all kinds of shades of silk 
and dress goods and other materials can be judged at night 
or in dull weather with precisely the same accuracy as 
by the brightest daylight. 

We shall be pleased to put inquirers in touch with the 
manufacturers if they (will communicate with us. 
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UNITED KINGDOM. 


Lighting, Power, Telegraph, Telephone, and General | 


Business Notes. 


City or Lonpon.—Mr. H. R. Mott, Acting Electrical 
Engineer to the Corporation, in his annual report, states 
that during the year 10 different makes of incandescent 
electric lamps were tested for efficiency and life, but none 
was found to be better on either point than the lamp now 
used by the Corporation. Nineteen scenes of fires were 
visited. Of these fires 11, electrically caused, were of such 
a trifling nature that no damage was done to buildings, and 
four would not have occurred had the wiring been run in 
iron tubing instead of wood casing. Three fires of a most 
serious nature were electrically caused. During the year the 
department carried out the wiring of the offices of the 
Remembrancer, the Comptroller, the City Solicitor, the 
Accountant-Auditor, and the Superintendent of Works ; 
while the wiring of the Chamberlain's office was completed. 
A considerable amount of temporary lighting and increased 
lighting was carried out on the occasion of banquets, 
receptions, and the like. The fire alarm system at the 
Guildhall was tested weekly, and kept in order, and atten- 
tion was paid to ventilating fans throughout the Guildhall. 
The department was also responsible for the electrical and 
mechanical details of the two motor ambulances, advising 
the Commissioner of Police on technical matters whenever 
required. At the Mansion House two new distributing 
switch fuse boards were fixed in the Egyptian Hall—one in 
the Saloon, and the other in the Old Ball Room ; while the 
new system of fire alarms was supervised. Technical advice 
was given by the department with regard to the agreement 
between the Corporation and the City of London Electric 
Lighting Company for the installation of mains to supply 
electrical energy to the tenants of the Coal Exchange. The 
system of monthly inspections in the different departments 
of the Corporation has resulted in an appreciable saving in 
minor repairs, a8 defects are found almost immediately they 
occur, and before they have time to develop into more 
serious faults. 

HonsHAM.—At a meeting of the Urban Council a recom- 
mendation was brought up from the Lighting Committee 
that the Council support the Bill promoted by the Incor- 
porated Municipal Electrical Association and guarantee a 
pro rata share of the expenses involved. Mr. Lintott moved 
the adoption of the report, and was seconded by Mr. 
Roberts. Mr. Theobald moved as an amendment: ‘ That 
this Council is of the opinion that while Clauses 1 and 2 
form part of the proposed Bill which further legalises 
municipal trading, no support should be given by this 
Council to its promotion." This was seconded by Mr. 
Rowland. Mr. Eager combated the suggestion of municipal 
trading, contending that this matter was one of monopoly, 
and was, therefore, in a different position altogether. 
During the discussion some difference of opinion arose as to 
the extent of the Council's suggested liability. The pro rata 
amount mentioned was under £2, and the Chairman of 
Committee expressed willingness to limit the liability to 
that amount. On the vote being taken the Report of the 
Committee was adopted by a two to one majority, subject 
to this limit. 

LIVERPOOL.—At a special meeting of the Tramways and 
Electric Power Committee, Sir Charles Petrie presiding, 


tenders for supplying two new engines for Lister Drive - 


electrical power station were considered. It is estimated 
that the new engines, which will take the place of two of the 
10, will cost £100,000. In the discussion which took place 
surprise was expressed by some members of the committee 
that two engines which 10 or 12 years ago cost £70,000 
should now have to be sold for about £4,000. It was ex- 
plained that there was a depreciation in plant of this char- 
acter of 10% per annum. Mr. A. Gates moved that the 
report of Mr. Bromley Holmes, the electrical engineer, be 
not accepted, and that an outside expert be engaged to 
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report on the matter. This was defeated, but no definite 
decision was arrived at, the meeting being adjourned. 

Lonpon.—Mr. R. H. Davis, Chairman of the London 
branch of the Postal Telegraph Clerks’ Association, pre- 
siding at a meeting of telegraphists and telephonists, con- 
vened to discuss various grievances, denied the apparent 
success of recent representations. The Postmaster-General 
had consented to a committee of inquiry into wages and 
other matters, but had delayed its appointment until 1913, 
which was neither fair nor honest. Resolutions were passed 
protesting against the delay in the appointment of a com- 
mittee of inquiry, urging upon the Postmaster-General and 
the Government the necessity for immediate increased 
wages, and asking for an assurance that the question of the 
£190 per annum maximum for certain London telegraphists 
will not be excluded from the terms of reference to the 
committee. À further resolution was assented to protesting 
“against the maladministration under which telegraphists 
and telephonists suffer by understaffing, the introduction of 
methods of harassing and espionage of the staff, and the 
insistance upon the individual output of arbitrary averages." 

NorwicH.—Some. two years ago the Town Council 
decided to adopt electricity in place of gas for lighting the 
streets, the work to be done in three sections, of which the 
first was completed last autumn. The results having proved 
satisfactory, it has been decided to proceed with the second 
area, in which the conversion is to be completed by October 
1, 1912. 

ORMSKIRK.—At a meeting of the Urban District Council, 
it was reported that notice had been received from the 
Ormskirk Electric Supply Company, Ltd., of an application 
to the Board of Trade by them for the consent of the Board 
to construct a generating station on a plot of land situate in 
close proximity to Park-road. 

STOKE-ON-TRENT.—At a meeting of the County Borough 
Council, Alderman Malkin called attention to the fact that 
the total capital the county borough had invested in 
electricity works was £240,000; the gross profits for the 
year under survey were £16,300 ; and the repayment and 
interest for the same period was £14,770, leaving a net 
profit, on capital of a quarter of a million, of £1,554. So far 
as he could gather from the accounts, there was nothing 
allowed for depreciation. Had this been an ordinary private 
business it would not have paid interest on the capital, after 
depreciation, of anything more than about 1?5. They had 
to take into consideration the fact that they were selling 
electricity at a very low price, and that was why they were 
not making a great profit. He was watching with very keen 
interest the question of the cost of management, and he 
thought they would have to go very much more carefully 
into the matter, because there seemed to him little hope 
unless drastic alterations were made, of reducing the cost of 
management. They were spending £60,000—he hardly knew 
why—but he could not see that they could hope for a very 
large added income from that expenditure. That meant 
they would have to provide for the repayment of interest 
on that £60,000 by their net profits of £1,500, and if that 
was not enough, by the added charge they might have to 
make for electricity. Whereas the commercial cost per unit 
sold in Burslem was 1:29, in Longton it was 2:44, in Hanle 
it was 2708. So that something was either wonderfully well 
with Burslem, or something was wonderfully wrong with 
Longton and with Hanley. He looked to those two places 
to redeem the £60,000 they were spending. If the spending 
of that money meant. a reduction of the commercial costs, 
then they would have something with which to repay the 
principal and interest. But if they could not reduce those 
commercial costs then they would find themselves in a most 
serious position in the course of 12 months. Mr. Leese, 
replying, said that a Corporation was not on the same 
footing as a private company in regard to putting aside 
money for depreciation, for directly the Corporation 
borrowed money it had to commence repaying capital and 
interest. That put it on an entirely different footing to a 


private company. Mr. Leese added that a special com- 
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mittee meeting was to be called at an early date to go into 
the question of the financial basis of the various works. 

SUNDERLAND.—At a meeting of the Electricity Com- 
mittee of the Corporation, it was reported that negotiations 
had been proceeding with Messrs. E. C. Robson & Sons, 
Ltd., millers, with respect to the electrification of their 
plant in their Queen-street mill. It was stated the firm were 
so well satisfied with their two years’ experience of the 
advantages of electric motive power at their Durham-road 
mill that they had decided to adopt the same source of 
power in their Queen-street mill. 

West HARTLEPOOL.—The proposal of the Corporation 
to borrow a sum of £38,651 for the purpose of extending 
their electricity undertaking has been sanctioned by the 
Local Government Board. The Corporation’s scheme 18 to 
enter into an arrangement with the Seaton Carew Iron 
Company for the utilisation of the exhaust steam and waste 
heat at the company’s works for the generation of elec- 
tricity, and also to erect a new power station. 


TRACTION NOTES. 


GrAsaow.—At a special meeting of the Tramways Com- 
mittee it was agreed to recommend that a three months’ 
trial be given of the system of allowing passengers to travel 
two of the present penny stages for a halfpenny, the experi- 
ment to begin on eri next. The Tramway Manager, 
Mr. James Dalrymple, in a long report on the subject, 
suggests that if the census taken in 1903 still applied to the 
conditions of to-day, one of two events must happen. If no 
more passengers were carried the revenue of the Department 
must suffer severely, and if there was a large increase in the 
number of passengers carried our present stock of cars 
would be quite inadequate. If the Corporation decided to 
make an experiment for three months of an extended half- 
penny stage, they should consider seriously whether it 
would be giving the proposal a fair chance if the change 
were made now, when their rolling stock, under present 
conditions, was being taxed to the very utmost, more 
especially during the morning and evening rush hours. If 
there was a large increase in the number of halfpenny 
passengers, the penny passenger, especially when returning 
home in the evening, would have little chance of a seat. 
Their experience with the two-stage fare had shown that, as 
18 million people per annum were at present using the two- 
stage ticket, which cost 11d., all these passengers would, 
after the halfpenny stage was extended, be carried the same 
distance for a penny. This meant, of course, an immediate 
drop in revenue of about £40,000 per annum. At the present 
time it was a comparatively simple matter for the conductor 
to check his halfpenny passengers, as he knew that any 
passenger holding a blue ticket after passing any station 
had over-ridden his distance and must pay another fare. 
Were the halfpenny stage extended, however, the conductor 
would require to closely scrutinise every halfpenny ticket, 
as there would be an overlapping station on every halfpenny 
stage, and if each ticket was not closely examined passengers 
would frequently be riding beyond the distance paid for. 
Should the experiment be tried the Corporation should 
seriously consider whether it would not be wise to delay 
starting the trial until, say, June 1 next, when the Depart- 
ment could have 50 additional cars ready to cope with the 
increased traffic. 

Istincton.—The General Purposes Committee of the 
Borough Council are opposed to the idea of laying a double 
line of tramways in Enylefield-road in order to avoid the 
reconstruction of the tramwavs in Balls Pond-road. They 
therefore recommend * that the London County Council be 
informed that the Islington Borough Council are unable to 
give their consent to the introduction of a Bill to authorise 
the construction of tramways in Englefield-road, and that 
the Hackney Borough Council be requested to take similar 
action wrth regard to that portion of the proposed tramways 
within their borough." ; 

Lervs.—A detailed report by the special committee 
appointed to inquire into a series of charges brought by 
Alderman Badlay against Mr. J. B. Hamilton, manager of 
the Corporation Tramways, exonerates Mr. Hamilton and 
declares that the committee are distinctly of opinion that 
the resolution of confidence in Mr. Hamilton passed by the 
Council does not require to be varied. With regard to the 
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tramway manager doing outside work, the committee found 
that that was part of the terms of his employment, and he 
had always sought and obtained permission to do such 
outside work. As to the objection raised to Mr. Hamilton's 
connection with the Thermit (Welding) Company, and his 
retainer of 100 guineas a year by that company, the com- 
mittee express the view that the use of Thermit welding 
has been, on the whole, efficient, economical, and in the best 
interests of the Corporation, and, whilst strongly dis- 
approving of officials of the Corporation being in receipt of 
retainers from persons or companies, with whom the Cor- 
poration have business transactions, they are bound, they 
say, ‘to exonerate Mr. Hamilton from all blame in this 
respect, because they are satisfied that he did report to the 
committee that the retainer had been offered to him, and 
obtained the committee's consent to receiving it." Dealing 
next with Mr. Hamilton's connection with the Electro- 
Mechanical Brake Company, of which he was one of the 
first directors, the report shows that Mr. Hamilton brought 
the matter of his connection with the company before the 
Tramways Committee at the tine the company was incor- 
porated in 1908, and they then allowed him to act as 
director. Subsequently, however, members of the Cor- 
poration expressed the view that it was inadvisable for him 
to remain a director, but that he might continue a share- 
holder. He had, however, previous to the expression of that 
view, resigned the directorship, and although still a share- 
holder, he had since had no active association with the 
company. 


* 


MIDLAND NOTES. 


The Association of Mining Electrical Engineers— 
Explosives and Electrical Firing—Mr. Kilburn 
Scott’s paper discussed. 


At a meeting of the Warwickshire and South Staffordshire 
Branch of the Association of Mining Electrical Engineers, 
at the Imperial Hotel, Birmingham, Mr. Arthur Hall, 
President of the Branch, in commenting upon the report 
of Mr. Robert Nelson on Electricity! in Mines in 1910, 
expressed agreement with Mr. Nelson in regretting that there 
are no means at present of determining what increase has 
been made during each year in the aggregate horse-power of 
electric motors in use on the surface and underground in 
mines. He thought it was very important to notice that 
there were no fatal ignitions of fire damp caused by elec- 
tricity throughout the vear. They might bear that fact 
in mind in connection with the very severe clauses in con- 
nection with the new electricity rules. The report stated 
that whilst there had been one fatal shock during the year 
from an armoured cable, and five from unarmoured cables, 
there had been no shock from concentric. Those figures 
appeared to speak very strongly in favour of the concentric 
system. 

The paper for discussion was that by Mr. E. Kilburn 
Scott, on ‘ Electricity in Connection with Explosives,”’ 
an extract of which has already been published in the 
ELECTRICAL ENGINEER. 

The President, referring to the remarks in the paper with 
regard to fixation of atmospheric nitrogen by means of 
hydro-electric power, said that remarkable as had been the 
development of that process since 1905, 1t was doubtful 
whether explosives manufacturers would use nitric acid 
from sources other than nitrate of soda for many a long 
vear. Professor Bernthsen seemed to have miscalculated 
the extent of the Chilian deposits and to have over- 
looked deposits in other parts of the world, especially 
those of Nevada, which were awaiting exploitation. 
It was noteworthy that the German chemical group had 
recently parted with their holdings in the Norwegian 
Artificial Nitrate undertakings. Still there was no doubt 
that the production of nitrates from the atmosphere was 
the process of the future, especially where electric power 
could be developed cheaply. The fact must not be over- 
looked, however, that the fixation of nitrogen was being 
accomplished in other ways independently of electric 
energy. Mr. Scott had evidently overlooked the service 
rendered by electricity to explosives manufacturers in the 
production of alkaline carbonate, and chlorates and per- 
chlorates of the alkali and alkaline earth. In the last 
portion of the paper Mr. Scott, dealing with magneto 
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explosives, spoke about the “ stop " which was encountered 
by the inner portion of the handle of the exploder at the 
end of the half turn. This made the connection with the 
cable heads, and failure to bring the handle quite over to 
this point sometimes deluded one into thinking that some 
deficiency in cable or detonator in manipulation in charging 
had resulted in a mis-shot. He had this experience when 
breaking up some heavy castings with blasting gelatine 
this year, and it was not till he took off the cover of the 
exploder that he found on turning the handle he had not 
' quite brought it against the connection. In regard to Mr. 
Scott's rather astounding suggestion of shot firing by 
means of wireless waves he (Mr. Hall) did not think there 
was the ghost of a chance of this becoming a practical 
proposition, at any rate for a long time to come. Mr. Hall 
mentioned a case showing how a man not well versed in 
electrical matters ran the risk of blowing himself to pieces. 
The man put in a shot of five or six pounds of alone 
and was going to blow out a big portion of rock; he 
coupled the shot-firing cable to the two signal wires which 
ran down the middle of the road. If the current had been 
on for the signal wires the shot would have gone off as soon 
as he coupled up the second wire, and he would have been 
blown to pieces. When asked how he was going to fire the 
shot, he said he was going to clip the two signal wires 
together. It appeared that the men in the mine were in 
the habit of doing that when there was no contact-key 
handy. 

Mr. F. J. Moffett, referring to the development of static 
charges by the leather belting machines, as mentioned in 
the paper, and the statement that when they are used for 
driving mixing machines for blasting-gelatine means had 
to be taken to provide a good earth into which the elec- 
tricity could be discharged, said that only a short time ago 
when standing near a cotton canvas belt driving a generator 
he noticed a spark passing, and on measuring it found it 
was nearly two inches in length. 

The President smd that he could take them to a belt 
from which they could get a spark three inches in length, 
due entirely to static electricity. 

Mr. Moffett suggested that the trouble could be got over 
by using a chain drive. The length of the spark varied with 
the distance between the pulley, the greatest length being 
halfway between the two pulleys. With regard to shot- 
firing cables, he had not had practical experience, but he 
had had a great deal of experience with cables for purposes 
where considerable bending was required. He had found 
the best form to be a cable having a steel wire core to stand 
the mechanical strain, and a copper wire wound spirally 
round the core. This would last three or four times as long 
as the ordinary stranded cable, and the steel core made 
the cable very strong to resist the pull. 

A vote of thanks to Mr. Kilburn Scott for his paper was 
proposed by the President and seconded by Mr. C. F. 
Jackson, who said that no doubt Mr. Scott's idea was to 
bring out the fact that if electricity was safe to use in an 
explosives factory it was surely safe provided proper 
precautions were taken to use underground. 


AMERICAN NOTES. 


The Magnetic Properties of Iron—Tests at 
Frequencies of 200,000 per second— The Inductance 
of Resistance Coils. 


At the 265th meeting of the American Institute of 
Electrical Engineers Mr. E. F. Alexanderson read a paper 
on the Magnetic Properties of Iron at Frequencies up to 
200,000 Cycles per Second. Mr. Alexanderson said that 
measurements of magnetization, core loss, and skin effect 
were made at high frequencies in order to get data for 
predeterminating core loss and magnetic densities in 
high-frequency alternators and to investigate the possible 
usefulness of iron for transformer construction at the high 
frequencies. ‘The generator used was capable of giving 
frequencies up to 200,000 cycles, and was of the same design 
as the alternator designed bv him to run at a speed of 
20,00 revolutions per minute and has 800 slots, the winding 
being of a special tvpe, which gives the equivelent effect 
of 1,200 poles. It generates 90 volts at no load. Current 
and voltage measurements were made with hot-wire 
instruments. The measurement of power was made to 
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depend upon readings of volts and amperes. The coil 


surrounding the sample was connected in series with a 
bank of condensers and a variable inductance. An adjust- 
ment was made until the voltage reading for a definite 
current was & minimum, which indicated that current 
and voltage were in phase. Similar adjustment was made 
when the coil around the sample was short-circuited in 
order to give the auxiliary losses and the difference of the 
two was taken as the core loss in the sample. The effect 
of harmonics was eliminated by tuning the external 
circuit to the alternator. The accuracv of the voltmeter 
on high frequency was demonstrated by special tests 
and eriors due to inductance in the air circuits, to the 
current of the voltmeter, and to the resistance of the winding 
were neglected. Readinzs varied a preat deal on account 
of the heating of the specimen. and it was found necessarv, 
in order to get uniform resulta, to take verv rapid measure- 
ments immediately after closing the circuit, after pre- 
liminary adjustments had been made. Measurements 
were made with an ordinary dynamometer at 60 and 
1,740 cycles in order to-make the data more complete. 
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Tabulated results and eleven curves were given in the 
paper, showing the relations between the various quan- 
tities involved. The skin effect was calculated froin a 
theoretical formula and while the agreement with experi- 
mental values is not close, it is of the same order of magni- 
tude. The discrepancy is probably due to the fact that 
the magnetic circuit was not closed. The iron was found to 
follow the highest frequencies used and is thought to have 
the same permeabilitv as at low frequencies, but the 
apparent permeabilitv is reduced by the skin effect, which 
confines the flux largely to the outer layer of the material. 
Rough designs of transformers for various values of high 
frequency were compated showing the availability of iron 
for this purpose with commercial thicknesses of lamina- 
tions. The calculations show that a 200,000 cycle trans- 
former has a low weight and a high efficiencv, while the 
magnetizing current is only 1:39; as against 10% with air 
core. The specimen consisted of a soft-iron strip 0-003 in. 
thick and 0-75 in. wide wound into a coil with à diameter 
of two inches and ten turns. The turns were separated 
by paper. The winding consisted of 20 turns of the parallel 
wires. 


Unchanged Permeability. 


In the course of the discussion which followed the reading 
of the paper Mr. Harold Pender mentioned that the results 
given by Mr. Alexanderson were confirmed by experiments 
made at the Massachusetts Institute of Technology under 
his direction by Mr. Silsbee, who used an entirely different 
method. High frequencies in the neighbourhood of 200,000 
cycles were obtained bv means of an are, measurement 
boing made by means of a secondary turn farnishing an 
induced electromotive force. — Instead of à complete 
hysteresis loop, a small loop on the upper part of a curve 
was used, so that the permeability was maintained more 
nearly constant. It was thus found that the permeability 
of iron was approximately independent of thc frequency 
up to 250,000 cycles. Due to the skin effect, the apparent 
permeabilitv was, however, much reduced, as found bv 
Mr. Alexanderson. Mr. B. A. Behrend said that it had been 
long known that the permeability remaius unchanged, 
regardless of frequeucy, but he reeretted that the author 
had not brought out the fact that the prob'em which 
confronts the electrical engineer involving frequency 
remains just where it was before. While the efficiency may 
he higher. high-frequency apparatus 18 useless for practical 
purposes because lacking properties of regulation. Even a 
transformer or generator at 120 cycles was, he said, an 
inferior piece of apparatus on account of the operating 
conditions required bv current-consuming devices. For 
many years the tendency his been to lower frequencies, 
in order that transformers, generators, and motors could 
be satisfactorily designed for operating power plants. 
Dr. Charles P. Steinmetz, in referring to the successful 
development of a generator of 200,000 cvcles, said it was 
hard to realize what this frequency meant, since it was 
40 times as high as that of any audible sound. The oscil- 
lograph is useless bevond 5.000 cycles, at which frequency 
it gives merely a single kick. When a current of this fre- 
quency is sent over a line, we find that while the current 
is flowing into the conductor at one point, it is flowing 
in the opposite direction at a point 2,000 fect away, and the 
distance between zero and maximum points is only 1,000 
feet. A second feature of importance in the paper was the 
information as to the behaviour of iron at these high frequen- 
cies. With iron sheets of practical thicknesses, the apparent 
permeability was still 180 times that of air, so that the 
iron was very much better than air for the core of a trans- 
former or reactive coil. This would have an industrial 
value in wireless apparatus, where air cores were now used 
in transforming the energv of the generator to high voltages. 
It was important to get the rate of attenuation as low as 
possible, as that meant a reduction in the losses in trans- 
formers. Iron had not been used in those transformers 
because it was not believed that iron could follow the 
high frequency, and that the losses would be excessive. 
This work showed that it would be desirable to design 
transformers for wireless work with iron cores. He had 
estimated how high the frequency must go before the 
apparent permeability would be reduced to the same 
value as that in air and had found that this would take 


place at about a thousand million cycles, but long before 
that value would be reached, the increased attenuation 
due to losses would make iron useless. 


Inductance of Resistance Coils. 


In the new Bulletin of the Bureau of Standards there 
is an Important paper by Messrs. F. W. Grover and H. L. 
Curtis dealing with the measurement of the eflective 
inductance of resistance coils. The authors point out that 
in the measurement of inductances which are associated 
with relatively high resistances, such as resistance coils, 
the multipliers of voltmeters and wattmeters and the like 
the ordinary bridge methods using alternating current of 
suitable frequency are sufficiently sensitive, but they fail 
to give an accurate determination due to the fact that the 
inductance of each arm of the bridge is of the same magni- 
tude as the inductance to be measured. The method used 
to overcome this difficulty is to substitute for the unknown 
inductance an inductance of approximately the same 
resistance, but of such a form that its inductance can be 
computed from its dimensions. From the changes in the 
bridge which it is necessary to make to restore a balance, 
the difference in the inductance of the two resistances 18 
computed. Three bridge methods have been used. The 
first was Maxwell's method of comparing an inductance 
with a capacity ; the second was Anderson's modification 
of the above ; the third was the use of a variable inductance 
in one of the arms. These methods gave concordant 
results and the method to be chosen in any given case will 
largely depend upon the value of the resistance associated 
with the inductance which is being measured. The standards 
used were in the form either of parallel wires or of circles. 
It was necessary to be able to vary the resistance throu gh 
a small range without varying the inductance. This was 
accomplished by two different devices. Steps of a tenth 
of an ohm were obtained by substituting for manganin 
links copper links of the same size and form. A continuous 
variation of resistance from 0-0 to 0-1 ohm was obtained 
by means of a copper wire sliding in a tube of mercury. 
The chief difficulty encountered was with coils of high 
resistance where the capacity between the wires appreciably 
affects the effective inductance. If L is the computed 
inductance, C the capacity between the wires, and È their 
resistance, then the effective inductance L' is approximately 
given by the equation 


L -L—CR[s. 


In commercial resistance coils having resistances of 100 
ohms or more the last term is usually the larger of the two 
so that the effective inductance is negative. With coils 
gieater than 1,000 ohms, the actual inductance is usually 
a negligible part of the effective inductance, so that the 
value of the effective inductance depends entirely upon the 
capacity and resistance. With parallel wires the capacity not 
onlv depends upon the relative positions of the two wires, 
but upon their potential with respect to the earth. The 
capacitv as usually computed requires that the potential 
of one wire shall be as much above earth potential as the 
other is below earth potential. 


THE PHYSICAL SOCIETY'S ANNUAL 
EXHIBITION. 


The Physical Society's Annual Exhibition, which is 
to be held on Tuesday, the 19th inst., at the Imperial 
College of Science, South Kensington, will be open in the 
afternoon from 3 to 6 p.m., and in the evening from 7 to 
10 p.m. Prof. the Hon. R. J. Strutt, F.R.S., will give a 
discourse at 4.30 and again at 8 p.m. on “ Electric Dis- 
charge and the Luminosity which Survives It." Some 
thirty firms will be exhibiting. We understand that invita- 
tions have been given to the Institution of Electrical 
Engineers, the Faraday Society, the Optical Society, and 
the Róntgen Society. Admission in all cases will be bv 
ticket onlv, and therefore members of the societies just 
mentioned (including also the Physical Society) desiring 
to attend the Exhibition should apply to the Secretary of 
the society to which they belong. 


J! 


THE ELECTRICAL ENGINEER,’ DECEMBER 8, 


ELECTRIC COOKING DEMONSTRATION. 


In view of the interest which has been excited by the 
Olympia Electrical Exhibition, in the household uses of 
electricity, it is gratifying to see that these have been 
followed up by supply companies. We notice specially 
that the County of London Electric Supply Company 
are making a good effort in this direction at their show- 
room in the Upper Richmond-road, Putney. They are 


.making there a particular feature of vacuum cleaning, 


and a wide circularisation has been made throughout the 
neighbourhood and the matter very successfully pushed. 
With regard to cooking, there is taking place at present 
a very complete demonstration. This is taking place in the 
electric kitchen which is a permanent feature of the show- 
room. A first-class lady cook is in attendance and giving 
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lectures three times daily (11.30, 3 and 6 o'clock). In view 
of the residential character of the district, this is very 
popular indeed, and a very gratifying attendance has been 
made. The success of the demonstration is undoubtedly 
due largely to the very complete method in which publicity 
has been given to it in the district. Posters have been put 
up, notifying the public of the demonstration, and invita- 
tions, personally addressed, have been sent to all the chief 
residents. In addition to this, while the demonstrations 
are in progress, interesting pictorial cards are being sent 
round, together with a very convincing circular, which 
is à capital specimen of terse and vigorous appeal. Alto- 
gether, the very complete arrangements which have been 
made would seem to be quite a modeli in the way of diligent 
educational work. 


THE CABLE POSITION. 


Lord Desborough presided at a meeting held at the 
London Chamber of Commerce Rooms, Oxford-court, 
Cannon-street, to hear an address by Mr. Charles Bright, 
F.R.S.E., etc., on “ The Atlantic Cable Position and its 
Moral.” 

Mr. Bright, referring to the amalgamation of the Western 
Union Telegraph Company of America, the Anglo-American 
Telegraph Company, and the Direct United States Cable 
Company, said that for national purposes the two British 
companies were wiped out by this transaction. The arrange- 
ment covered all our cables between the United Kingdom 
and Canada, let alone the United States. If we were to be 
dependent for our communication with Canada and other 
parts of the Empire on cables under American control we 
should have to face the prospect of our messages being 
known at Washington, for it would be futile to place 
reliance on the secrecy of codes. After referring to the 
difficulties that might occur in case of disputes between 
America or Canada, or between America and another Power 
in the blocking of British messages, Mr. Bright said that for 
the moment it looked as if the trans-Atlantic cables would 
be run on strict monopoly lines for the benefit of great 
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American financiers (as well as the United States Govern- 
ment) interested in extending trade with Great Britain, and 
indirectly checking our trade with Canada and the rest of 
the British Empire. 

At the close of the address Mr. Stanley Machin moved 
the following resolution :—'' That in view of the facts 
revealed in Mr. Bright's address, representations be made 
to His Majesty's Government urging, for national and 
Imperial reasons, that: (1) The licences formerly granted 
to British Atlantic companies be not transferred to any 
foreign corporation; (2) If, however, such licence be 
transferred, seeing that this will involve the control of all 
trans-Atlantic cables between the United Kingdom and 
Canada being in foreign hands, it be strongly urged that His 
Majesty's Government should co-operate with the Govern- 
ments of our dominions—especially with Canada—for the 
establishment of an independent and strictly ‘ all British ' 
trans-Atlantic cable and land line connecting with the 
Imperial Pacific cable; that this should be in duplicate (on 
different routes) if possible, and worked on a low rate basis ; 
(3) It is further urged on national and Imperial grounds that 
the latter course should in any case be pursued, but 
especially if the said licences are transferred —even if 
favourable terms are thereby secured." 

Mr. Machin said it was a degrading position that we 
should feel we could not communicate with Canada by 
cable except by permission of our friends in America. 

Mr. Charles Charleton seconded the resolution, which was 
unanimously carried. 


Correspondence. 


All communications intended for the Editor should be addressed 
« THE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week’s issue of the Journal. 


The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


A CURIOUS ANOMALY. 


To the Editor of the ELECTRICAL ENGINEER. 


Sir,— You will find herewith one of our local tram 
tickets, on the back of which is an advertisement which 
reads as follows :— 


GAS IS CHEAPER 


than Electricity! and MANTLES MORE 
EFFICIENT AND ECONOMICAL than 
: Metallic Filament Lamps. : 


For FITTINGS, COOKERS, 
FIRES, RADIATORS, &c., 
—SEND TO THE — 


LIVERPOOL UNITED GAS LIGHT C0. 


When I remind you that the Liverpool Electric Tramways 
and the Electricity Supply are both Corporation under- 
takings, you will be able, I think, to form some estimate 
of the business abilities of the persons who allow a rival 
firm to insert advertisements on their own printed matter, 
to the disparagement of their commodities. 


Yours, etc., 
4 LEONARD K. Virr. 
St. James’s-place, Liverpool. 


INSULATING VARNISH. 


We have received from Messrs. Major & Company, Ltd., 
of Seulcoates, Hull, a copy of their new booklet, ‘ The 
Manufacture of Insulating Varnish.” It is an attractive 
little book, describing the firm’s methods, and should be 
specially interesting to engineers and all users of varnish. 
Copies may be had on application to the firm’s address, 
as above, 
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Electrical Contractors’ Section. 
. Contracts Open and Accepted, and Business Prospects. 


NOTION. 
Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACTS. 


TO ENGINEERS. 


The Commissioners of His Majesty's Works and Public 
Buildings are prepared to receive Tenders for the Supply 
of Engineering Labour in day-work in the London District 
(including Hampton Court, Kew, Richmond and Hendon). 

Forms of Tender and Conditions of Contract may be 
obtained at the undermentioned address. 

The Commissioners do not bind themselves to accept 
the lowest or any tender. l 

Tenders must be delivered before 11 a.m. on Friday, 
December 15, 1911, addressed to the Secretary, H.M. 
Office of Works, etc., Storev’s Gate, London, S.W., and 
endorsed “ Tender for Labour in Daywork, London 
District.” 

H.M. Office of Works, ete., 

December 4, 1911. 


APPOINTMENT. 


—————— 


A PPLICATIONS ARE INVITED for the post of LOG 

A BOOK KEEPER. Applicants must have had 
previous experience in taking readings and voltage regula- 
tion on three-wire D.C. and H.T.A.C. switehboards. Salarv, 
25s. per week. The successful applicant will be required 
to reside within the Borough of Stepney. Applications, 
stating age, experience, and accompanied by not more than 
three recent testimonials, to be addressed to ENGINEER & 
MANAGER, No. 27, Osborn-street, Whitechapel, E., nut later 
than first post on December 13, 1911. 

December 5, 1911. 


Contracts Open. 
HOME. 


Barrow.—The Corporation invite tenders for the installation 
of electric light at the Central Fire Station, Abbey-road. Par- 
ticulars, £1 ls., from the Borough Electrical Engineer. Decem- 
ber 14. 


Bricuton.—The Corporation invite tenders for the supply 
and erection at the North-road sub-station of one 7&0 h.p. 
three-phase induction motor coupled to a 440 kw. generator 
(latter being supplied by the Corporation). Particulare, £1, 
from Mr. J. Christie, Electrical Engineer and Manager. Decem- 
ber 14. 


CRoYDoN.— Tne Corporation invite tenders for the supply of 
h.t. switehboards at the Factory-lane Electricity Works. Par- 
ticulars, £1 1s., from the Borough Electrical Engineer. December 
11. i 


Lonpoy.—The Commissioners of His Majesty’s Works and 
Publie Buildings are prepared to receive terders for engineering 
labour in day-work in the London district. Particulars from 


the Secretary, H.M. Office of Works, Storey's Gate, London, 
Nee Official Notice. 


N.W. 


MIDDLETON.—The Corporation invite tenders for the supply 
of feeder and distribution cables. Particulars from Mr. S. Pauls, 
Electrical Engineer. December 12. 

SOUTH SHIELDS.—The Board of Guardians invite tenders for 
supplying and fitting up an X-ray installation of the latest 
type. Details of outfit to be specified, also whether instruction 
will be given in operation. Mr. J. W. Coulson, Clerk to the 
Union, Barrington-street, December 13. 


OVERSEAS. 


BosN14.— The British Consul at Sarajevo (Mr. F. G. Freeman) 
reports that tenders will be received, up to December 15, at the 
Stadtmagistrat, Banjaluka, Bosnia, for the erection of hydro- 
electric plant for the supply of power and light to the town of 
Banjaluka ; alternative tenders are asked for a plant with a 
capacity of 1,500 h.p., capable of being increased to 2,500 h.p. 
and a plant with a capacity of 2,000 h.p., capable of being 
increased to 5,000 h.p. Copies of the specifications, etc., may be 
obtained from the Stadtmagistrat, Banjaluka. 


NAPIER, N.Z.— Tenders are invited by the Corporation 
of Napier, New Zealand, for electric tramwav, lighting and 
power works as follows :—Contract No. 2.—Permanent way, 
road and sewer alterations, overhead work and supply mains. 
Contract No. 3.— Power station, car shed, and repair shop equip- 
ments. Contract No. 4.—Rolling stock. Tend»rs will be received 
by the Town Clerk, Napier, up to February 7. A deposit of 219, 
of the value of the offer m ist accompany each tender. Copies of 
the plans and specifications muy be seen by British contractors 
at the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. 


Tenders Accepted. 


FuLHaM.—Transformers for the Borough Council: 
British Electric Transformer Company, Ltd.. £751. 

GRIMSBY.—Cables for the Council's Electricit y Depart ment : 
Kabelfabrik und Draht Industrie Aktien-Gesell:chaft, £1,017. 

Lonpon.—Various plant for the Londoa City Council's 
Tramways Department : 3 portable electric grindiag m^chines, 
The Bambridge Patent Flexible Shaft Company, Ltd., £73 6s. ; 
five electric motors, The Electric Construction Company, Ltd., 
£377 lls. 6d.; switchgear, Messrs. Evered & Company, 
£84 43. 10d. . 

West Ham.—Converters for Bridge-terrace sub-station for 
Corporation’s Electricity Department: The British Westing- 
house Electrical and Manufacturing Company, Ltd. 


. The 


Electrical Company Notes. 


HADLEY ENGINEERING COMPANY, LTD. 


Particulars have been published of the issue of 120,000 pre- 
ference shares and 12,000 ordinary shares of £1 each in the 
Hadley Engineering Company, Ltd., at par. The ordinary shares 
will only be allocated in the proportion of 10°, to the preference 
holding. The company has been formed to acquire and combine 
three kindred manufacturing concerns—those of Messrs. Joseph 
Sankey and Sons, Ltd., Hadley, Salop, makers of patent steel 
waeels, detachable hubs, steel bodies, panels and other parts 
of motor vehicles ; Thomas Tilling, Ltd., Peckham, makers of the 
Tilling-Stevens chassis for motor-omaibuses and mail vans; 
and W. A. Stevens, Ltd., Maidstone, makers of the Stevens 
patent electrical transmission equipment for motor vehicles. 
In each case patent rights are included. Tne amalgamation will 
enable the rapid and economical building of motor vehicles to be 
carried out, and one of the primary objects is the development of 
the Tilling-Stevens petrol chassis. A number of omnibuses 
have been running on this system, which experience has proved 
to be less costly in upkeep, readily handled in traflic, capable 
of rapid acceleration and silent. Messrs. Tilling have arraaged 
to place an order for 100 such vehicles at once. Tne Sankey 
patents are of proved value, and the estimated profits for the 
first vear are £20,000, of which preference dividend would absorb 
£7,200 leaving 12,800 for ordinary dividend and reserve. The 
directorate will consist of one from each concern, namely, 
Directors: Mr. George Herbert Sankey, Finchfield House, 
Wolverhampton, Cisirmsa (a Managing Director of Joseph 
Sankey aad Soas, L'd.); Mr. Walter Wolsev, Juar., Winchester 
House, Peckham (a Managing Director of Tnomas Tilling, Ltd.), 
and Mr. William Arthur Stevens, of 26, Victoria-street, London, . 
5. W. (Managing Director of W. A. Stevens, Ltd.), the General 
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` You may be satisfied with the Varnish you are using, 
because you hav: never used a better. It is natural, there- 
fore, that you should hesitate about changing your insulation. 
There is a Varnish on the market, however, which meets all 
the requirements of the Electrical Trade—a Varnish which 
will not go brittle under the hottest working conditions—a 
Varnish which retains its excellent insulating properties for 
years—in fact, a Varnish which does not ‘‘age.’’ Why not 
test this one? The more rigorous the tests, the more 
likeiy you are to change your opinion. This Varnish is 
o 
Write for samples and further particulars to: -~ - MAJOR & CO. Ltd. Sculcoates, Hull. 
4THE BEST IS THE CHEAPEST." 
y^ V. DERN MODE 
EETA (ELECTR 
The best text book on electricity is also the cheapest. Prof. Magnus 
Maclean's MODERN ELECTRIC PRACTICE is the best book because 
it is written by 38 recognised experts. It is the cheapest not only 
because accurate, reliable books are always cheapest, but also because, 
owing to the large sale which it commands, its six large and lavishly 
illustrated volumes can be sold at 98. each. Anyone who needs a prac- 
tical reference book on electric practice can obtain 
ON EXCEPTIONALLY FAVOURABLE TERMS. 
THE CONTRIBUTORS :—A. HAY, D.Sc., Prof. E. W. MARCHANT, D.Sc., W. C. MOUNTAIN, J. LEGGAT, E. J. 
BERG, A. T. SNELL, C.E., M. B. FIELD, G. G. BRAID, A. F. BERRY, J. T. NIBLETT, W. E. WARRILOW, J. C. A. WARD, 
W. B. Esson, W. W. LACKIE, €. BYNG, V. ZINGLER, F. BILLIOTTI, C. J. ROBERTSON, J. R. WIGNALL, V. WATLINGTON, 
I. E. WINSLOW, A. G. SEAMAN, H. C. BUCKMASTER, W. W. BEAUMONT, P. DAWSON, J. K. STOTHERT, H. O. BECKH, 
M.A., W. H. BOOTH, J. SHIELDDS, D.Sc., Ph.D., A. €. BOOTH, DANE SINCLAIR, D. BURNS, Dr. DAWSON TURNER, B.A., 
W. E. LANGDON, W. B. HIRD, B.A., Dr. GOLDSMIDT, J. CAMPBELL, B.Sc., W. ALLAN. 
THE CONTENTS —The above six handsome books contain, in carefully indexed form, practical advice on a 
Measurements, Dynamos, Motors, Transformers and Converters, Storage Batteries, Switches and Switchgear, Mains, 
Distribution and Transmission of Energy, Lighting, Wiring, Fittings, Lamps, Tramways, Rolling Stock, Automobiles, a x 
Electric Traction on Railways, Boilers, Steam Engines and Prime Movers, Feed Pumps, Condensers, ARN 
Economisers, Electricity in Mining, Cranes, Electro-Medical Appliances, Railway Appliances. «* 
j "THE ROAD CARRYING COMPANY, LTD., 68, Renshaw-street, Liverpool. Pa mS Go ew 
" Gentlemen,—This is the best work of its kind T have seen. As a book of reference it will be invalue ae” S Vw 
able, and at the same time, although technically written, is in such a style as can be readily grasped by ~~.) o^ d 
a student or practical working man. — Yours faithfully, ERNEST A. ROSENHEIM (Engineer).” "as «v oo es" 
| T e 
Two models of a Motor and a Wireless Installation respectively, in coloured E Vd «M ao ete 
Cardboard, prepared sp2cially for the work by an electrical engineer, are presented vd v "t Mars = 
to each subscriber. s. e? mo PL SU. 
FILL UP ORDER FORM AND SEND WITH 5/- TO-DAY TO oe SS. ew. d c 
4 2t 
> NOW F = 5 — — : © Q* at ar Oe 
WRITE NOW FOR AN ILLUSTRATED BOOKLET. 2 Q? US, AS re 2 


VULCANITE | Butt « ntum sun 


MOSSES & MITCHELL, 


TURNED & MOULDED 


RODS, SHEETS, AND TUBES. 
F.CARSON & EVANS. In future the address of the Electricity Supply Depart- 
3» Fenchurch Buildings ment of the County Borough of Stoke-on-Trent will be St. 
LONDON, E.C. Peters-chambers, Glebe-street, Stoke-on-Trent, to which 


address all communications for Mr. C. H. Yeaman, the 


! Chief Electrical Engineer. should he directed. All business 
connected with the electricity works in Burslem, Hanley, 
Longton and Stoke is now tronsacted at this address. , 
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LEN LELLLE UCCISI 


PAMPHLET No. 


158 GIVES 
FULL PARTICULARS OF OUR 
DESIGNS. 

SEND FOR A COPY. 


E 
LTD. 


A. REYROLLE & Co., 
HEBBURN-ON-TYNE. 
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WEIR 
FEED 
PUMP 


embodies the 
results of ever 
twenty years' 
speolalised ex- 
perience in 
pump- making. 


RELIABILITY 
DURABILITY 
| ECONOMY 


have been proved by the 


TEST OF SERVICE 


DELIY ERY FROM ETOC H. 


C. & J. WEIR, L.. CATHCART, 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEST METER 


IN THE 


WORLD (“D.C.”) 


IS THE 


BASTIAN MET ER.. 


THE BASTIAN METER CO., Ltd., Kentish Town, London, N.W. 


mc d is Mr. S.L. Brunton, M.Inst.C.E., M.I. E.E., Wellington’ 

MD Consulting Engineers, Messrs. "Mordey and Daw barn, 

ictoria-street, Westminster, S.W., and the Secretary (pro 

gum and Registered Offices; Mr. W. S. Clarke, 1 & 2, Great 
Winchester-street, London, E.C. 


NEW COMPANY. 


HARVEY ELEcTRO-CHEMICAL CoMPANY, LTD.— Capital, £25,000 
in 23,000 Preference shares of £1 each and 40,000 Ordinary 
shares of Is. each. Contractors, founders, metal depositors, refiners 
and inlayers, electro-platers of metals and other substances, 
electrical engineers, gold and silversmiths, etc., to acquire the 
businesses of the Metal Depositing Syndicate, Ltd., and 
the Alexander Harvey Exploitations, Ltd. Private 
Company. The first directors are: Sir William B. Hudson 
(chairman), Major H. de L. Walters, H. A. Harvey and Q. Marino. 
Registered office, Norfolk House, Laurence Pountney Hill, E.C. 


i 
Diary. 
FRIDAY, DECEMBER 8. 

NORTHAMPTON POLYTECHNIC INstTITUTE.—Clerkenwell. 
Annual Prize Distribution and Students’ Conversazione 
(two days), 6.30 to 11 p.m. 

Roya ASTRONOMICAL Sociery.—At Burlington House. 
Paper on ** The New ‘ Synchronome ' as Regu- 
lator,” by F. Hope-Jones, M.I.E.E.. 

IxsTITUTION OF ELECTRICAL ae (Scottish 


Students’ Section)—Paper: “ The Testing of Trans- 
formers,” Mr. D. I. MacKellar, B.Sc. 8 p.m. 


SATURDAY, DECEMBER 9. 


FiNsBURY TECHNICAL COLLEGE OLD STUDENTS Asso- 
CIATION.—Sixth Annual Dinner, Trocadero Restaurant. 
Mr. Reginald J. Wallis Jones, M.Inst.C.E., M.I.E.E., 


President of the Association, in the Chair. 7 p.m. 


Monpay, DECEMBER 11. 
INSTITUTION OF MECHANICAL ENGINEERS.—Graduates’ 


Association. Paper: “‘ Printing Press and Kindred 
Machines," Mr. R. H. Briggs. Chairman: - Mr. L. A. 
Legros. 


INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS 
(Metropolitan Centre).—Lecture Hall of the I.E.E. i£ 
“ Distribution by Means of Parallel Cables," Mr. E. A. 
Pink. 6 p.m. 


TUESDAY, DECEMBER 12. 
INSTITUTION OF ELECTRICAL ENGINEERS.—Scottish Local 
Seetion. Annual Dinner. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Manchester 
Local Section. Paper: ‘‘ Heat Conductivity in Electrical 
Machinery.” Messrs. Miles Walker and H. D. Symons. 


INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—Paper: ‘‘ Heat Conductivity in Elec- 
trical Machinery,” Messrs. Miles Walker (Member), and 
H. D. Symons (Associate Member). 7.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS (Scottish Local 
Section).— Tenth Annual Dinner, The Grosvenor, Glasgow. 
6.30 p.m. 


" ——— -— 
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WEDNESDAY, DECEMBER 13. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride 
Institute. Paper: “‘ Methods of Dealing with Losses in 
Steam Plant due to Condensation,” Messrs. G. Wilkinson, 
M.LE.E., M.LMech.E., and J. Rendell Wilkinson, B.Sc. 
Lond. Mr. Frank Bailey, M.Inst.C. E., Chairman. 8 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Birmingham 
Local Section. Paeprs: ' Automatic Starting of Asyn- 
chronous Motors," Mr. N. Pensafene-Perez; ‘* Notes on 
the Circle Diagram," Mr. T. F. Wall, M.Sc., 7.30 p.m. 

JUNIOR INSTITUTION OF ENGINEERS.—Hall of the In- 
stitution of Electrical Engineers, Victoria Embankment. 
Lecture on “ Steel Specifications considered Commercially,” 
by Major H. B. Strange, R.A., retired, of Sheflield, 8 p.m. 

Roya. SOCIETY OF ARTS.—"' Continuous Service in Pas- 
senger Transportation," W. Yorath Lewis, M.Am.Soc.M.E., 
8 p.m. 

THURSDAY, DECEMBER 14. 

INSTITUTION OF ELECTRICAL ENGINEERS.—“ Residence 
Tariffs,’ Mr. A. H. Seabrook, 8 p.m. 

RvcBv ENGINEERING SocrgTY.—Paper: “ Machine 
Shop Practice,” Mr. P. V. Vernon, M.LMech.E. 8 p.m. 

Fripay, DECEMBER 15. 

INSTITUTION OF MECHANICAL ENGINEERS.—Discussion 
on Papers: “ Double-cutting and High-speed Planing 
Machines,” by Mr. J. Hartley Wicksteed, Past-President, 
of Leeds; Paper: “ Oil-burning Locomotives on the 
Tehuantepec National Railway, Mexico," by Mr. R. 
Godfrey, Aston, Graduate, of Mexico. 

TUESDAY, DECEMBER 19. , 

PuysicaL Society oF Lonpon.—Annual Exhibition, 
Imperial College of Science, South Kensington, 3 to 6 p.m. 
and 7 to 10 p.m. Lecture by the Hon. R. J. Strutt, F.R.S., 
** Electric Discharge and the Luminosity which Survives 
it," 4.30 p.m and 8 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Manclhester 
Students’ Section. Debate: ' D.C. versus A.C. for In- 
dustrial Purposes.” 


DEFECT IN TRAMWAY BRAKES. 


Lieut.-Colonel H. A. Yorke, in his report to the Board of 
Trade on the tramway accident at Cape-hill, Smethwick, 
on the tramway from Birmingham to Dudley, belonging 
to the Birmingham and Midland Tramways Company, 
in which one passenger was killed and twenty-two injured, 
says that if the motorman’s account is correct, '' the 
accident illustrates a weak point in the magnetic track 
brake, as now usually fitted, namely, that it 18 powerless 
to stop a car running backwards, unless and until the 
reversing handle has been put in the reverse or backwards 
position, an operation which, in a moment of excitement 
and anxiety, a motor-man may omit to perform. It would 
be a great advantage if this defect could be rectified and 
the magnetic track brake so designed as to be available 
at all times, whether the car is running forwards or back- 
wards, without regard to the position of the reversing 
handle. 

“ When starting from rest on an ascending gradient," 
says Lieut.-Colonel Yorke, “ the proper procedure is for the 
motorman to move the controller handle to the second 
‘power notch, and then gradually to release the hand 
brake. If this had been done on the occasion in question, 
the car would have gone forward in the ordinary way, and 
the backward movement would not have commenced. 
Accepting Smith's statement that the hand brake handle 
slipped out of his hand sooner than he intended this prob- 
ably accounts for the occurrence, as it points to the fact 
that the hand brake was released before power was given 
to the car. Smith says he can give no reason for the handle 
slipping in this way, but it does not seem to me that the 
reason is far to seek. It was due, no doubt, to carelessness 
on Smith's part in not having a proper grip of the handle. 
If, when the handle slipped from his hand, he had imme- 
diately seized it again and re-applied the hand brake, the 
backward movement of the car would at once have been 
stopped. But instead,of doing this, Smith applied the 
magnetic brake, which he thought would prove ' effective 
im a shorter time.’ This was quite an erroneous idea on his 
part, inasmuch as the magnetic brake, depending as it 
does upon current generated by the revolution of the wheels, 


is of little use when the car is moving slowly, and although 
there is no doubt that the magnetic brake would have 
stopped the car before it had run back any great distance, 
had it been properly and continuously applied, it would 
not at once check the initial movement backwards. More- 
over, before the magnetic track brake can be effective 
upon a car running backwards, three movements are 
necessary. First of all the controller handle must be put 
in the ‘ off’ position; then the reversing handle should 
be put in the backward position, which can only be done 
when the controller handle is in the * off' position; and 
thirdly the controller handle has to be moved to the braking 
notches. All this requires time and nerve, and the car would 
be gaining speed while these operations were being per- 
formed. It scems to me to be very probable that, in the 
excitement of the moment, Smith omitted to reverse the 
reversing handle, and applied the magnetic track brake 
while that handle was still in the forward position, in which 
case the magnetic brake would have absolutely no effect 
upon the backward movement of the car. When the car 
began to gain speed, Smith says that he rang the bell for 
the conductor to apply the hand brake, though he gives 
no explanation whatever as to why he did not apply the hand 
brake himself at his own end of the car. If, as he says, 
he subsequently short-circuited the motors, it is evident 
that it was then too late for this operation to have much 
effect. 

“A suggestion was made during the inquiry that the 
alleged failure of the brakes might have been due to the 
brake circuit being momentarily interrupted, and then 
becoming closed again as a result of the collisions, so that 
the brake would appear all right when tested after the 
accident. This is a very far-fetched theory and in the 
highest degree improbable. 

"I think that the most reasonable explanation of this 
accident is that given above, viz., that Smith carelessly 
allowed his hand brake to become released before giving 
the car power, when starting from .Montague-road, and 
failed to re-apply the hand brake immediately, as soon 
as the car began to move slightly. He then probably got 
confused, and failed to reverse the reversing handle before 
applying the magnetic track brake, the car at the time 
being on the move backwards, so that the magnetic brake 
was inoperative. If this was the case, the car would be 
entirely unbraked, and the speed would rapidly increase. 
The subsequent reversing and short-circuiting of the motors, 
which Smith says he did, would merely cause the wheels 
to skid, and would have little effect on a car moving at high 
speed.” 


—— 


THE NORTHAMPTON INSTITUTE. 


The Annual Prize Distribution and Students’ Conver- 
sazione of the Northampton Polytechnic Institute, Clerken- 
well, E.C., will be held to-day. Sir William H. White, 
K.C.B., LL.D., D.Sc., F.R.S., late Chief Constructor to 
the Admiralty, will distribute the prizes and certificates. 
The Conversazione for members and students will be 
continued to-morrow (Saturday), when the building will 
be thrown open to the whole of the members and students 
and their friends. 


Lonpon ELECTRICAL ENGINEERS—Officer commanding, 
Lieut-Col. H. M. Leaf. Orders for week ending December 
16 :—Monday, December 11.—* A " Company : Technical 
work, musketry instruction (Standard tests), 7 to 10 p.m. 
Tuesday, December 12.—" B" Company: Lecture, 
Technical work and musketry instruction (Standard tests), 
(ito 10 p.m. Wednesday, December 13.—Gymnastic 
classes, 7 to 10 p.m. Thursday, December 14.—" C" 
Company.—Lecture, Technical work, musketry instruction 
(Standard tests), 7 to 10 p.m. Friday, December 15.— 
"D" Company: Lecture, Technical work, musketry 
instruction (Standard tests), 7 to 10 p.m. UncENT.—All 
members of the Corps are requested to attend headquarters 
on their Company night to sign Association Form 20, 
recently received from the County of London Association. 
— (Signed) P. H. CAMPBELL, Captain R.E., and Adjutant 
for O.C. London Electrical Engineers. 
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PUBLICITY 


SECTION. 


In this Section of “The Electrical Engineer " we give Publicity to New Inventions and Specialities. 


Scientific Illumination. 


The illustrations reproduced here show a remarkable 
comparison of illumination effect. Fig. lisa photograph of 
the Bank Station on the Central London Railway and shows 
the illumination obtained by means of arc lamps. Fig. 2 
shows Oxford Circus Station on the same railway, which is 
illuminated by means of “ Onewatt " drawn tungsten lamps 
in conjunction with holophane glassware. Whilst the arc 
lampg in themselves give approximately 1,200 c.p., it will 


| The Geissinger Tank Type Thermostat. 


i In the EvectricaL ENGINEER of November 10 (page 
582) we gave an illustrated description of the Geissinger 
System of Temperature Control. We illustrate herewith 


i the vibration proof tank type Thermostat, manufactured 


on the same principle, for the control of tanks, chambers, 
ovens, etc. It is claimed that this is the only electric 
tank type thermostat that can be used on a moving 
object, and is a radical departure from all existing tank 
type thermostats, both in its construction and control 
power. It controls temperature through the medium of 
electric current taken from the mains, and operates con- 


FIG. 1. 


be observed that the actual illumination on the platform is ; 
very uneven immediately between each lighting unit, 
whilst with 100 c.p. '* Onewatt" lamps and suitable holo- 
phane reflectors, a very uniform platform illumination is 
obtained. This fact should commend itself to illuminating 
engineers, as providing a very economical method ot 
lighting, as the high c.p. “ Onewatt" lamps consume less 
than one-fourth the amount of current necessary for arc 
lamps. The scientific diffusion of light, together with the 


doi eu a : . ` 
an 


po 


A 
"-— 
1. 


saving effected by the high efficiency of the lamps enables a 
really lower candle-power unit to give a maximum light in 
all directions. For instance, the Oxford Circus ** Onewatt ” 
installation gives a uniform illumination value of 41 candle 
ft. at a height of 4 ft. above the platform throughout its 
entire length. — The illustrations are reproduced from 
photographs which have not been re-touched, and which 
can be seen in the offices of Messrs. Siemens Bros. Dynamo 
Works, Ltd., Tyssen-street, Dalston, London, N.E. 


trollers, motors, valves, dampers, pumps, etc., connected 
with the sources or distribution of heat or cold. In the 
event of failure of the current, the consequent error in 
temperature will be on the safe side; that is, in the case of 
a steam heating system, the steam will be cut off. In all 
other tank type regulators the controlling power is used 
to close the steam valve, 
and any failure of the control 
admits the full steam 
pressure to the coil with 
results quite familiar to 
engineers. The Geissinger 
System of Control does not 
exhaust steam, or waste 
contents of the tank, and 
requires no air compressor 
and piping; but it uses a 
negligible amount of direct 
or alternating current at any 
voltage, not less than ten. 
The part of the thermostat 
which is sensitive to tem- 
perature changes, consists of 
a hermetically sealed, one- 
inch metal tube, projecting 
about nine inches into the 
tank orchamber. There are 
no restrictions to the con- 
traction or expansion of this 
tube under the influence of 
temperature changes ; nor is 
it subjected to bending 
strains. The pressure which 
it exerts between the electric 
contacts is less than one 
pound. The consequent 
stresses in the sensitive tube, 
being distributed through the 


cross-section, are without effect on the resilience, up to the 


= | safe working temperature of such metals. By using a wrought 


iron tube, thermostats can be made to control temperature 


M up to 1,000° Fahrenheit. The electric parts of the thermo- 
Í stat are inclosed within a heavy cap outside of the tank 


or chamber, and are effectively insulated from all parts of 
‘the apparatus. The cap is provided with an opening for 
the adjustment key, which is sealed by a plug and gasket. 
The cap is screwed down to the base of the apparatus on 
a gasket, thus protecting the electric parts from water or 
corrosive gases. These removable parts may be protected by 
seals. The thermostats are provided with the attaching 
flanges, thimbles, etc., corresponding to the structure of 
the tanks or chambers. The thermostat wires carry a 
current of less than 0-1 amp. No. 18 wire is a suitable size, 
and it is advisable to enclose them in a conduit. The wires 
are attached to the underside of the thermostat. 


M À—— 


ROYAL WARRANT. 


The Hart Accumulator Company, Ltd., of Marshgate- 
lane, Stratford, London, E., have been appointed by 
Royal Warrant purveyors of Accumulators to His Majesty 
, King George V. 
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NOTES. 


Tus discussion at the Institution of Electrical Engineers 

last week on Dr. Pohl’s paper on National and 
International Standards for Electrical Machinery was of a 
rather disappointing character. Several. speakers seemed 
to be under the impression that only very insignificant 
savings could be effected by standardization, while others 
deprecated the very idea of standardization on the ground 
that its tendency was, in the long run, to check initiative 
and stultify design. Experience shows that for neither of 
these criticisms is there any real justification. Engineers and 
economists are both agreed that standardization is an 
essential condition of manufacture in these days of fierce 
and not too scrupulous foreign competition, since it 
materially reduces works costs while st/mulating demand 
and facilitating supply. Nor is there any evidence that 
standardization has an unfavourable effect upon inventive 
genius or upon improvements in construction, though this 
latter argument is often put forward by those who fail to 
realise what Standards Committees really aim at. No doubt 
there are difficulties in the way, but we venture to doubt if 
there are any that are altogether insurmountable ; and the 
advantages are almost incalculable. 


Er eee as applied to plant life should 

receive a strong stimulus from the experiments which 
are now in progress in the Gardens of the Royal Botanic 
Society at Regent’s Park. Mention has already been made 
in these columns of the new system of electro-chemical 
culture invented by Dr. Franz Muller, of Frankfurt, 
following alony the lines so successfully worked out by Sir 
Oliver Lodge and Professor Priestley. At the Regent’s 
Park gathering Dr. Muller’s process was practically demon- 
strated by his colleague in these experiments, Mr. Emil 
Lowitz, who gave visual proof of the fact that it is possible 
so to stimulate growth by electrical means as to cause 
grains of wheat to germinate in fifteen minutes. A number 
of dry grains were placed in a fine layer of earth on a copper 
plate, and after being moistened with an insecticide to 
destroy all parasites, were subjected to a powerful electric 
current. At the conclusion of the period they were examined 
and found to exhibit distinct signs of germination. The 
demonstrator showed that not only could electrical treat- 
ment hasten the inrtial development of the seedling, but 
that plant food could be “ pumped ” into weaklings. It was 
also possible permanently to protect vegetation against 
external and internal parasitic attack. The apparatus 
employed was capable of producing currents of low tension 
or high frequency. The former (80 volts d.c.) were employed 
for germination and the latter (10,000 volts a.c.) for re- 
vitalisation and parasitic extermination. Dr. Muller claims 
to have discovered an insecticide which, whilst deadly in 
its effect upon insects and mammalian life, has no effect 
upon plant life, and that, once a plant is treated, it becomes 
permanently immune against parasitic attack. The poison 
leaves the plant through its skin within six weeks of its 
application. India rubber trees and specimens of eucalyptus 
and geranium were exhibited and declared to be thriving 
although impregnated with poison. The cost of the treat- 
ment was stated to be quite small, but the apparatus, which 
requires expert handling owing to the danger of high- 
frequency discharges, was priced at £600.  Considerable 
discussion took place during the afternoon upon the 


possibility of economically exploiting the treatment on a 
large scale. Some doubt existed amongst seed experts 
whether, with the existing types of planting machinery, the 
application was feasible, but the demonstration aroused 
keen interest in the possibilities of electrically stimulating 
plant life. 


Mr. Lowitz stated that one test was made in the last ipn 
weeks with old wheat from which, in the ordinary way, 30 
per cent. at most could have been expected to germinate. 
But after treatment the astonishing result of 76 per cent. 
was obtained, and these seeds produced within two days 
very robust and sturdy seedlings. The very fact of using 
electricity and charging a tree with it brought, he declared, 
new vitality to the tree, and enabled it by itself to assimilate 
more food and consequently grow better and stronger ; and 
if an insecticide were pumped into any tree it would not 
only destroy parasites from the root, but right through the 
tree. The invention must, therefore, have a very beneficial 
effect upon all agricultural products as well as on tropical 
plants, such as tea, cocoa, rubber, etc. He had made an 
experiment with a small rubber tree. Before he treated it 
with the insecticide he pumped plain water into it with the 
object of finding what effect that would have upon it, and 
after a few days, on tapping it, he found to his astonishment 
that the latex flowed from it more copiously than it did 
before. The third point was the extermination of parasites, 
and the result of this treatment was not only that the food 
upon which the parasites fed was rendered poisonous to 
them, but the plant was nourished by the matter recovered 
through the death of the parasites. As to the final point, 
he was able to say with the utmost assurance that soil 
treated by the process, together with a chemical substance 
specially prepared for the purpose, became very heavily 
charged with nitrogen. Hitherto, of course, the great 
difficulty in the electric treatm<nt of ‘plants has been that 
electricity generates heat, and the plants have been scorched. 
In the present treatment heat has been eliminated. 


|^ connection with this question of the application of 

electricity to agricultural growth, it is interesting to 
note that the Baugesellschaft fur Elektrische Anlagen of 
Augsburg has erected a plant at Bubingen which is an 
excellent illustration of how even small water power can 
be utilised for producing current for use on farms. The 
head is five feet only, and the water supply 900 gallons a 
second. It has, however, to be supplemented by an 
auxiliary machine, which takes the form of a Diesel motor. 
The water power by means of a Francis turbine works a 
3,000 volt k.v.a. rotary current dynamo with an exciter 
coupled to it. Both machines supply the same bus-bars, 
from which three open-air wires take the current to three 
districts. Gould couplings and silicum bronze wires are 
used at road crossings. The reduction of the voltage to 120 
is effected in small transformers made of corrugated iron. 
The three agricultural districts supplied have a total 
population of only 1,754 on 3,200 acres, and the current 
feeds 700 incandescent lamps and 100 small motors, 
averaging 3 h.p. each. "The cost of the plant was £5,000, 
and it is worked at a cost of £120 per annum. The receipts 
from it in 1910 were £560 over ten per cent. on the capital 
outlay. 
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AT the January meeting of the South Wales Institute of 

Engineers, Mr. Alfred George Collis is to read a paper 
on the Degradation of Accumulative Energy, which, from 
what we know of Mr. Collis's research work in regard to the 
breaking of high and low potential circuits and kindred 
sub ects, should be fruitful in illuminating ideas. As a 
matter of fact, we understand that the paper will contain 
some entirely new features in the design of switchgear and 
will embrace oscillograph records of the effects of opening 
circuits of large capacities at high voltage. The result of 
experiments made in a new form of dielectric will also be 
given which meets the troubles hitherto experienced in the 
relief of abnormal forces generated by a circuit under 
maximum disturbance. Engineers have for some time 
devoted considerable attention to this, as a circuit under 
rupture of large capacity permits the rise of an instantaneous 
‘force which in its relief has broke down the system. To 
nullify its production *'reactances," ‘‘ power limiter," ete., 
have been introduced which although primary limits the 
instantaneous values set up, other forces which prove 
equally disastrous and in addition modifies the power factor 
and the continuity of supply. The new form of dielectric is 
claimed to be equal to these emergencies without other 
effects being produced on the system. The paper will also, 
we believe, contain oscillograph records of rupture on heavy 
current d.c. circuits, results being given in comparison of 
effecting rapture on such circuits by oil switches, which by 
their result again show their position in the market for such 
work. 


WE give on another page an interesting account of the 
demonstration in London of the Johnson- Varley 
system of tuned type cablegraphy and secret wireless 
telegraphy which is now in course of exploitation by an 
influential company. In this system Mr. A. T. M. Johnson 
and Mr. F. H. Varley, have evolved what is claimed—and 
apparently with great justice—to be an entirely new 
method of'cablegraphy, based on the well-known law of syn- 
tonic synchronism, whereby the slow Morse signalling is 
superseded by a system of tuned reeds representing letters 
and numerals sent from a type kevboard and received at the 
other end by a similarly tuned type recorder, in all 49 
differently tuned signals to each machine, and the whole 
of these ranging within one semitone. Each letter, numeral 
or sign being sent by one quick depression of the type key 
reduces the work to a quarter and quadruples the speed, 
inasmuch, as is well known, the Morse system requires an 
average of four impulses per letter. The full details, how- 
ever, are given elsewhere, and need not be further referred 
to here. The point under immediate notice is that Mar- 
conis Wireless Telegraph Company claims the master 
patents for reed-tuning of which Mr. Johnson is the original 
inventor. In reply to the Marconi claim, Mr. Johnson says 
that the test of tuning is twofold—first, can the message 
be tapped, and second, can it be interfered with by other 
messages ? Then Mr. Johnson contends that no system other 
than his and Mr. Varley's can stand this test. This system 
has been demonstrated before all the leading experts in 
Europe, and it has been proved, he says, beyond the 
shadow of a doubt that by the Johnson-Varley system 
absolutely secret and untappable messages can be sent 
accurately tuned which do not and cannot in any way 

interfere with each other; and he adds emphatically 
that the master patents are not held by the Marconi Com- 
pany, but by the Johnson Secret Wireless Telegraph and 
Telephone Testing Syndicate, Limited, and that the 
Johnson-Varley system possesses an absolute monopoly in 
reed tuning. The controversy threatens to be a somewhat 
noteworthy one, but so far as it has gone at present Mr. 
Johnson seems to hate made out an excellent case on behalf 
of the validitv of the Johnson-Varley patents. 


The secret of the system is very simple. It will be re- 
membered that a few months age Mr. Thorne-Baker made 
a bolted door swing open by playing to it a particular 


note; a feat which is made easily possible by fitting to 
the door a simple clectro-magnet which draws the bolt 
when a current passes through it. The current is supplied 
by completing a circuit in which normally there is a very 
small gap between a platinum point and a piano wire, 
tuned to a certain note, under the influence of which it 
vibrates and makes contact with a platinum point and so 
completes the circuit. It is a case of syntonic synchronism, 
but it can only be trusted to work its magic so long as the 
piano wire remains in tune, which it obviously would not 
do under changes of temperature. As a matter of fact, the 
reed is the only resounding body which will answer this 
test, and Mr. Johnson, who was Government Professor of 
Music in Australia, recognised this, and patented his 
system of reed tuning, before anyone else had even thought 
of musical or mechanical vibrations as 'means for tuning 
the wireless current. Mr. F. H. Varley, with his equally 
well-known brother, Mr. Cromwell Varley, had experi- 
mented largely in reed tuning as far back as 1860 in order 
to evolve a multiple system of cablegraphy, but using as 
he did a variable reed as transmitter, he lacked the mono- 
tone “indicator” reed at the transmitting end which is 
attuned to the monotone * receiving " reed at the other, 
which alone could give him the correct pitch for trans- 
mission, and only failed in his purpose for this reason. 
The “indicating " reed was a later invention of Mr. Johnson, 
and this made multiple cablegraphy of a practical nature 
possible. That, in brief, is Mr. Johnson's case. 


Correspond 


ence. E 


All communications intended for the Editor should be addressed 
« TuE Epitor, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than sags afternoon to be included in 
that week's issue of the Journal... 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


NATIONAL INSURANCE BILL. 


To the Editor of Tue ELEcTRICAL ENGINEER. 


Sir,—Subject to the above becoming law, it is proposed 
to formulate an Association of Electrical Works Sick Clubs. 
The undersigned need hardly point out the advantages of 
such a Society to keep our Sick Clubs together—especially 
amongst those who do not at present belong to anv 
Friendly Society. There are too many details to go into 
which would interest all Sick Club men, and cannot be 
discussed by correspondence ; may we, therefore, through 
your columns appeal to all Sick Club Secretaries connected 
with the trade (or others interested), to communicate with 
us with a view of having a round table conference and get 
the Society formed. The promises we have received from 
several large firms in the country lead us to believe that 
such a Society would be welcome. 


Yours faithfully, 


W. Meap, General Electric Company, Ltd., Witton, 
Birmingham. : 
J. SCRIVENER, British Thomson-Houston, Rugby. 


J. 
G. T. Broap, General Electric Company, Ltd., Witton, 
Hon. Sec. Pro. Tem. 


ILLUMINATING ENGINEERING. 


A series of ten advanced lectures on Illuminating Engi- 
neering will be given on Tuesday evenings, at the Northamp- 
ton Polytechnic Institute, Clerkenwell, beginning on 
January 16. Specialists will be responsible for each different 
section of tlie course, which has been arranged with a view 
to giving a complete conspectus of the subject. Details 
will be found in our advertising columns. 
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William Gilbert of Colchester. 


Notes biographical and otherwise of the eariy 
philosophers, writers, and navigators mentioned by 


him in ** De Magnete." Some curious observations and : 


opinions especially concerning the loadstone and 
several objects magnetical. 


But few are truly acquainted with the particulars of 
this great man’s life and work. 

William Gilbert—Gilberd, Gylberde—was born in 1541 
and died in 1603. He was first educated at the Colchester 
School, then entered St. John's College, Cambridge, and, 
after graduating M.D. in 1569, travelled and studied abroad 
before establishing himself as a ‘practising physician in 
London, which he did during 1575. For many years, he 
held quite prominent positions in the Royal College of 
Physicians, of which he became President in 1599. Two 


| 


ancients on the subject treated and their supine inattention 
to what was so entirely in their hands, and the impossibility 
of ever adding to the stock of useful knowledge so long as 
men imagined themselves to be philosophising while thev 
were only repeating a few cant words and the unmeaning 
phrases of the Aristotlelian school. It is curious to mark the 
almost perfect sameness of Dr. Gilbert’s sentiments and lan- 
guage with those of Lord Bacon. They both charge, in a 
peremptory manner, all those who pretend to inform 
others to give over their dialectic labours, which are 
nothing but ringing changes on a few trite truths 
and many unfounded conjectures, and immediately to 
betake themselves to experiment. He has pursued this 
method on the subject of magnetism with wonderful 
ardour and with equal genius and success: for Dr. 
Gilbert was possessed both of great ingenuity and a 
mind fitted for general views of things. The work contains 


years later, he was appointed physician to Queen Elizabeth, ' a prodigious number and variety of experiments and 


m ee CE | CL 
xou acit uto i LK uil 
^ E » on APUL ENDE * 
x? 


“GILBERT MAKING ELECTRICAL EXPERIMENTS 


and, after her death, he was continued in the same position 
by King James the First. 

He had, meanwhile, during 1600, published his incompar- 
able work De Magnete, to which, amongst his many other 
occupations, he had given intense labour and research 
during seventeen years and wherein the phenomena of 
electricity were first generalized and classified. This great 
work is subdivided into six books, respectively treating of 
the loadstone, of magnetic movements, of direction, of 
variation, of declination, and of (the great magnet, 
the earth) circular movement. 

To give here such an analysis as Gilbert's admirable work 
merits would be impracticable, but the review of it made 
by Professor Robison in his “System of mechanical 
philosophy " deserves full reproduction. He says: In 
the Introduction, Gilbert recounts all the knowledge of the 


* Very brief extracts from advance sheets 
graph of Electricity and Magnetism.” E, & 
pyrighted by P. F. Mottelay. 


of Appenaiy J. of tbe “ Biblio- 
F. N. Spon, Ltd., London, 1911. 


BEFORE QUEEN ELIZABETH AND HER COURT.” 


observations, collected with sagacity from the writings of 
others and instituted by himself with considerable expense 
and labour. It would, indeed, be a miracle if all of Dr. 
Gilbert’s general inferences were just, or all his experiments 
accurate. It was untrodden ground. But, on the whole, this 
performance contains more real information than any 
writing of the age in which he lived, and is scarcely exceeded 
by any that has appeared since. We meet with 
many things, in the writings of posterior inquirers, some 
of them of high reputation and of the present day which 
are published and received as notable discoveries, but are 
contained in the rich collection of Dr. Gilbert. 

By the courtesy of Mr. Charles E. Benham, of Col- 
chester, we reproduce herewith the Gilbert Tercentenary 
picture presented to Colchester in 1903., It represents 
Gilbert showing his electrical experiments to Queen 
Elizabeth and her Court. Behind the table are Sir 
Walter Raleigh and Sir Thomas Drake and in the fore- 
ground is Cecil, Lord Burleigh, the Secretary of State. 
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ABANO, PIETRO D'——PETRUS DE APONO OR APONENSIS— 
(1250-1316), a distinguished professor of medicine at 
Padua and author of several important works, the best 
known of which is Conciliator differentiarum. . . . 
He is alluded to by Gilbert in his first chapter, making 
reference to the loadstone in the following words : * Know 
that a magnet is discovered which attracts iron on one 
side and which repels iron on the other." Gilbert names him 
among other writers, who tell of the efficacy of loadstone 
in medicine, like Brasavolus, Montanus, Monardus, 
Amatus, Oribasius, Hippocrates, Avicenna, Serapio, 
Ali Ibn Al Abbas, Santos de Ardonus, Curtius, Marcellus 
Empiricus and Arnoldus de Villanova. 


AcosTA, JOSEPHUS D’—(1539-1600), learned Spanish 
author, who first published the masterly Historia Natural 
y Moral de las Indias, in latin under title De natura novi 
orbis, indicates four lines of no variation (instead of one 
only discovered by Columbus) which divide the entire 
surface of the earth: “foure poyntes in all the world, 
wherefrom the needle looked directly towards the 
north." Humboldt states that this announcement mav 
have had some influence on the theory advanced in 1683 
by Halley of four magnetic poles or points of convergence. 
Gilbert derides the knowledge Acosta pretends to possess 
concerning the loadstone's attraction for iron and of 
the needle's directive power, as obtained by him from 
'a Portuguese pilot. 


AETIUS, AMIDENUS, Greek physician, born at Amida end of 
5th or beginning of 6th century, informs us (Aetii Op. XI, 
25) that “ those who are troubled with the gout in their 
hands or feet, or with convulsions, find relief when they 
hold a magnet in their hand." 

Gilbert alludes to Aetius Librorum medicinalium 
and to his Tetrabiblos ex veteribus medicinae, in both of 
which is shown the efficacy of the loadstone in medicine. 


AFFAITATI—AFFAYDATUS—ForTUNIO, Italian physicist, 
born at Cremona end of 15th century and who died in 
1550, is the author of Physica et astronomicae considera- 
tiones, published at Venice in 1549, to which volume 
Gilbert alludes in his first chapter by saying that 
Affaitatus ' has some rather silly philosophising about 
the attraction of iron and about the turning toward the 
poles.” 

AGRICOLA, GEORG, a famous mineralogist native of Saxony 
(1494-1555). He was called by Dr. Thomas Thomson 
“ one of the most extraordinary men as well as one of the 
greatest promoters of T that have ever existed,” 
and he pronounces Agricola’s De Re Metallica as, beyond 
comparison, the most valuable chemical work produced 
in the sixteenth century. 

Gilbert (Bk I, Ch 1, 2, 7, 8: Bk II, Ch 38) mentions 
the names of Gilgil the Mauretanian and of Christoph 
Entzelt —Encelius—in connection with that of Agricola 
saving that the latter has inserted a truthful history of 
the loadstone in his De Natura Fossilium but that “‘ he 
and later writers are badly led astray through Pliny's 
stupid philosophy when they declare that loadstone 
is needed by glass makers for its magnetic virtues and 
attractive force." Aristotle, he says, supposes the matter 
of iron and other metals to be an exhalation: Gilgil, 
he adds, “ holds the prime element to be ash moistened 
with water: Agricola, a mixture of water with earth : 
which latter opinion differs naught from Gilgil’s thesis.” 


"ALI IBN AL— AsBAs—Haui ABas—celebrated Arabian 
physician whose death occurred about A.D. 995, author 
of the Liber Regius, said to be the most complete ancient 
treatise that has reached us on early medicine and the 
sciences generally, with possibly the exception of the 
Synopsis of Paulus Aegenita. Gilbert mentions 'Ali 
twice in both of his first two books saying he will not 
take the trouble to refute the rash assertion of the Arabian, 
that & white loadstone when held in the hand cures pains 
of the feet and likewise cramps. 


AGRIPPA, HEINRICH CoRNELIUS (1486-1535) German 
doctor of medicine, was ambassador at Paris and London, 
historiographer to Emperor Chas V, professor at Pavia 
University, etc, and knighted for valour on the battle- 
field of Ravenna. 
Occulta Philosophia, translated into French and English, 


ALEXANDER OF APHRODISIAS IN Carta, “the Expo 


He is best known by his work De 


IQII. 7 
in which, says Gilbert, allusions are made to the loadstone 
much in the same manner as by Marbodeus, Albertus, 
Silvaticus, Barbarus, Camillus Leonhardus, Fallopius, 
Cusanus, Joannes Langius, and others. 


ALBATEGNIUS — MACHOMETES AÁRACTENSIS — MUHAMMAD 


IBN JaBiR, AL-BaTTANI, an Arabian astronomer who 
died A.D., 929, was considered by Ladande one of the 
twenty greatest known Arabians. His principal work, 
De Scientia. Stellarum, was published in 1537. 

Gilbert (Bh VI, Ch 8, 9) alludes to Albategnius’ 
astronomical] researches, adding that “ after Hipparchus, 
Menelaus, a Roman geometer, then Ptolemy and, a long 
time afterward, Machometes Aractensis, as well as others, 
asserted that the fixed stars and the whole firmament 
have a consequent forward movement, for they con- 
templated the heavens and not the earth and knew 
nothing of magnetic inclination.” 


ALBERTUS MAGNUS, one of the most prominent philosophers 


and theologians of the middle ages (1193-1280) was 
justly styled Doctor Universalis, an encomium of the 
rarest kind when such rivals as Alex. of Hales and Thomas 
Aquinas disputed the palm with him. By Humboldt, 
it was said that Albertus Magnus, Roger Bacon, Avicenna 
and Averroes passed for the representatives of all the 
knowledge of their time. Albertus is the author of De 
Mineralibus, first published in 1495, wherein he advances 
many myths and different stories concerning the magnet, 
and Gilbert always, therefore, holds him up to ridicule. 
He quotes him (Bk 1, Ch I, 6: Bk 11, Ch 38) as saving 
that there are two species of loadstone, one pointing 
north, the other south, and he laughs more particularly 
at the story copied by Albertus, Pliny, Solinus and Euace 
(Evax), that the gem sagda has the peculiarity of attract- 
ing wood. 

sitor,” 
celebrated Greek scientist, living at about the close of the 
second century after Christ, and the oldest commentator 
on Aristotle’s writings. 

Gilbert (Bk 1, Ch 1 : Bk 11, Ch 2, 25) alludes to Alex- 
ander’s Quaestiones Physicae, wherein it is said that the 
loadstone is nothing else than the earth which yields iron, 
and he adds, “iron is not attracted by the loadstone, 
as Cardan and Alexander supposed, so that it may be 
nourished with morsels of it : neither does the loadstone, 
gain strength from iron filings as from a nutritious food. 
In his Problemata, Alexander judges the question of the 
loadstone to be incapable of explanation.” 


ALFONSO, Dieco. When treating of the observations made 


by different seamen, in his forth book, Gilbert speaks of 
the difficulty which experienced navigators have in 
observing the variation at sea. Thence have arisen 
various opinions about magnetic deviation. For instance, 
the Portuguese navigator Roderigos de Lazos takes it 
to be one half point off the island of St. Helena. . . . 
Kendall makes it only one sixth of a point. Alfonso 
finds no variation at a place a little south-east of Cape 
das Agulhas and shows by the astrolabe that the compass 
stands in the true meridian : but Roderigos declares that 
at Cape das Agulhas the compass points due north and 
south, if it be Portuguese stvle in which the variation is 
one half point to the south-east. 


ALPHONSUs—ALFONSO X—Er ^aABro-King of Leon and 


Castile (1221-1284), a very learned prince whose main 
work known as the Alphonsine Tables, contains the very 
useful observations drawn up with the aid of the best 
astronomers of his time. In the Srete Partidas of Alphon- 
sus, he tells us that just as mariners guide themselves 
at night by the needle, their connecting medium between 
the loadstone and star, so should the king's counsellors 
guide themselves by justice the connecting medium 
between the world and God. 


Amatus Lusiraxus, was a Portuguese physician (1511- 


1568). His most important work is Curationum med- 
icinalium centuriae septem, so named because it is divided 
into seven parts, each containing one hundred different 
observations on medical cures, etc. In his first chapter, 
Gilbert names him amongst authors like Brasavolus and 
others, as already stated in the Abano entry. 


(To be contimued). 
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RESIDENCE TARIFFS.* 


By A. H. Seabrook. 


The author points out that the cost of supplying a 
residence consumer with electricity 1s composed of: (a) 
“ Standing cost," or the cost of being “ ready to supply ” 
him, made up of capital charges, the greater part of manage: 
ment costs, a small proportion of repairs, wages, coal, etc., 
and all charges which depend upon the maximum power he 
requires at any one time ; and (b) * Running costs," made 
up of a small proportion of management expenses, and the 
greater portion of repairs, coal, wages, oil, stores, etc., and 
all costs which vary in proportion to the number of hours 
per annum he uses power, and he urges that no tariff is 
theoretically sound which does not differentiate between 
these two sets of variable costs, and which does not charge 
the consumer separately as to his standing costs and as to 
his running costs. Another factor which also has to be 
taken into account 1s " expediency," inasmuch as it may 
be quite justifiable on commercial grounds to take a line of 
action. which, viewed by itself, appears to be unsound. 
Thus, though in 5t. Marvlebone a flat rate is not considered 
to be a correct method of charging, it is permitted in some 
cases on the ground of expediency. 

The characteristics to be desired in a residence tariff are : 
1. It should ensure a proper return from each consumer 
upon the total cost of supplying him, this cost being made 
up of standing and running charges, and the ideal tariff 
must take into account variables of each, and not assume 
them constant for all consumers. 2. It should be as simple 
as possible and capable of easy explanation to the con- 
sumer. 3. It should render unnecessary the use of more 
than one meter and one system of wiring, however varied 
the application of electricity, and it should hold out special 
inducements and facilities to consumers to make the freest 
use possible of the electric service for all the purposes that 
it can be adapted to ; it should facilitate the installation of 
the greatest number of points and encourage the long-hour 
use of electricity for lighting. 4. It should be cheap in 
application as regards accountancy, book-keeping, and 
labour generally, and should eliminate as far as possible 
complaints from consumers, which, of course, means a 
saving in labour. 5. It should possess great flexibility as 
regards the number of lamps installed, so that à consumer 
may instal and pay for exactly the amount of light he 
requires, and he should not be charged on any arbitrary 
assessment based on the amount of light which is considered 
necessary for his purpose. 


TARIFFS AT PRESENT IN USE. 


The Flat Rate per Unit.—This ignores an important item 
of cost, viz., standing charges, and assumes that all con- 
sumers require the same proportion of units to their maxi- 
mum demand, which is unsound and theoretically indefen- 
sible. In a district where the flat rate is 4d., the occupants 
of two houses would be charged the same price per unit 
even if one were away for half the year and the other were 
generally at home throughout the year. It is obvious that 
one consumer is overcharged and the other is undercharged. 
Another more serious objection, is that separate wiring has 
to be installed before electricity can be employed for 
" other uses" than lighting, because consumers will not 
pay 4d. or 6d. per unit to run kettles, irons, toasters, and 
such apparatus. In residence districts where suitable 
tariffs are in force the aggregate business in other uses is 
large and is rapidly increasing, though it may be made up 
of small items. This business may be encouraged to such 
an extent that these “ other uses" units will yield as 
valuable and important a proportion of the total revenue 
as the power load in industrial areas. In fact, it would not 
be unduly optimistic to sav that they will eventually 
become more important, as there is a bigger public to use 


* Abstract of a paper read before the Institution of Electrical Engineers, 
Victoria Embankment, Thursday, December 14. 


The Institution of Electrical Engineers. 


electric heating and cooking than there is to use power. 
The flat rate, again, does not encourage the long-hour use 
of electricity for lighting. such as basement lighting. a most 
desirable class of load which cannot be obtained in any 
quantity even at as low a flat rate as 3d., but which a 
differential tariff will nearly always secure, because the low 
secondary rate encourages the free use of electric light in 
dark places and on dull days. In spite of the foregoing, the 
author thinks there is little doubt that “ expediency ” 
demands a flat rate for lighting as an alternative to the 
differential tariff, but it must be a high flat rate, say not less 
than 6d. per unit. l 

Flat Rate per Kilowatt of Maximum Demand.—This is 
analogous to the unlimited “ telephone " service rate, and 
from the consumer’s point of view is the simplest of all 
tariffs, but it will only be adopted by long-hour users. It 
has been applied on a small scale in St. Marylebone for 
artisans’ dwellings, consisting of one, two, and three-room 
tenements. The price per tenement is calculated, in the case 
of kitchens and sitting-rooms, in such a way that if the 
consumer uses his lamps day and night, the price per unit 
obtained would be a little under 1d., and lower in the case 
of bedrooms. The schedule of charges is as follows :— 
Single-room Tenement—7d. per week (one 25 c.p. osram) 
made up of : Current, 4d. ; lamp renewals. 2d. ; installation 
repayment, ld. Two-room Tenement— Kitchen, 7d. per 
week (25 c.p. osram) ; bedroom. 5d. per week (25 c.p. 
osram). The latter made up by : Current, 2d. ; lamps, 2d. ; 
installation, ld. Three-room Tenements— Kitchen, 7d. per 
week (one 25 c.p. osram) ; sitting-room, 7d. per week (one 
25 c.p. osram) ; bedroom, same as for two-room tenement. 
The annual sum paid by the landlords for current and 
installation, but not lamp renewals, is £4 4s. for twelve 5-c.p. 
carbon lamps. If in the future the tariff is generally applied 
in the district, it appears from enquiries made that by 
arrangement with the landlords the charge for electric light 
can be included in the rent, and the flats can be let inclusive 
of light. As it is, there is a tendency for flat owners to insist 
upon the exclusive use of electric light in their flats on 
account of the saving in decorations, etc.. and there is little 
difficulty in inducing landlords to make this compulsory 
where contracts for a period of years have been entered into 
for electric lighting arrangements. 

Messrs. Handcock and Dykes have put into operation a 
similar system, but a limiter is used in conjunction with it, 
the charge being based on the watts of maximum demand 
at which the limiter is set to flicker. The consumer states 
the number of lamps he wants to use simultaneously and 
the limiter is set accordingly. It is as expensive, however, 
to put in a limiter as a meter. 

The flat rate per kilowatt of maximum demand system 
has very wide possibilities among small residence consumers 
where meters are impracticable on account of cost, and it 
seems to be the only solution at present of the small con- 
sumer problem ; at the same time it is a very satisfactory 
solution, both to suppliers and consumers. 

The conclusions the author comes to with regard to the 
flat rate per kilowatt of maximum demand are :—1. It is 
only suitable for small long-hour users. 2. A “limiter "' 
spoils it on account of increased capital cost, which the 
system is mainly designed to avoid. 3. The system is 
preferable for small consumers to one using slot meters, 
because the latter has the objection of the flat rate per unit 
resulting in a low load factor and restricting the use of 
electricity for all purposes, and besides, the cost of meters 
18 too great for small installations. 

Hopkinson Differential Rates.—It would be difficult to 
find an electric supply manager who would deny that the 
Hopkinson principle is the only scientifically correct basis 
of charge, whether he adopts it or not himself. The question 
then arises, Why are there so many flat rates per unit in 
force ? The answer is, Because of the difficulty of applying 
the Hopkinson principle in a simple and easily explained 
and understood system of charge, which complies with the 
requirements of expediency as well as& with the laws govern- 
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ing supply costs. The correctness of Hopkinson' s principles 
is quite as fully agreed in the States as here. In both 
countries the reason why tariffs on these principles make 
such little headway is the same, viz., the difficulty in 
applying those principles in the form of a simple tariff. 

The best known of the Hopkinson systems are :— 

1. The Wright System.—This system is well known. Its 
main disadvantages are :—(a) It is impossible for the con- 
sumer to understand it, and that is a most serious bar to 
obtaining new business. (b) It is practically impossible for 
the consumer to use electricity for other purposes than 
lighting, unless the number of units per quarter at the 
primary rate is agreed and the demand indicator reading 
ignored. (c) It is expensive in capital cost, meter and 
accounts department, and the cost of settling consumers’ 
complaints is excessive. (d) Consumers do not, as a body, 
appreciate the value of the low secondary charge, conse- 
quently the system tends (with a few exceptions) to restrict 
the use of electricity. 

2. Norwich, or Rateable Value System.—This is a dif- 
ferential system, in which the primary rate is a fixed 
percentage of the rateable value of the house, all units being 
charged at a low price of ld. or thereabouts. It is extremely 
easy for the consumer to understand, and therefore a good 
‘* business getter " ; it is cheap in application, it encourages 
the use of electricity for other purposes than lighting, only 
one meter and system of wiring is required, and it encourages 
liberal use of electricity for lighting. It has, however, 
several serious drawbacks. It is an “ inflexible" rate, 
because it assumes that each consumer in each similarly 
rated house requires the same number of watts for lighting, 
whereas in practice it is found that the requirements of 
different persons in similar houses differ enormously. The 
second serious defect is that it relies upon houses assessed 
at the same amount for rating purposes requiring similar 
installations of electric light. 


3. Detrot System.—In this system the primary charge is 
based on the number of rooms in a house, etc., in the form 
of & predetermined number of units per room at a high 
price per unit, all additional units being supplied at a low 
secondary rate. All rooms are counted, and halls, pantries, 
bath-rooms, lavatories, are called rooms for the purpose of 
assessment. The watts assessment having been fixed, the 
monthly charge (up to 10 kw. capacity) is at the rate of £10 
per kw. per annum, and the secondary charge (up to 12,000 
units per annum) is 24d. per unit. 

The room basis as applied in Detroit is slightly different 
from the method of application used by the South Suburban 
Company. The charge is 8d. per unit up to à point where 
the customer's consumption equals 2 units per month for 
each of the rooms in the house which are counted, and 2d. 
per unit for all electricity used in excess of that amount. 
Only the principal rooms are counted ; those not counted 
are kitchen, lavatory, store-room. and 3 bedrooms, also 
unfurnished attics, closets, bath-rooms, stairways, halls, 
servants' rooms, pantries, porches, and vestibules. Fans, 
flat-irons, stoves, and cooking devices and other uses than 
lighting are not counted in the demand charge, so that the 
consumer can use these devices at the secondary rate of 
charge. The Detroit system, as employed at Toronto, 
Canada, is in the form of a primary charge of 5d. per room 

er month, and 14d. per unit energy charge, and the 

olowing rooms are not counted: unfurnished attics, 
passage-ways, bath-rooms, cellars, porches, and out- 
buildings. At Milwaukee the system is applied as follows : 
(a) A primary charge of 6d. per unit for (1) the first 4 units 
per month for each of the first four active rooms ; (2) the 
first 24 units per month for each of the active rooms in 
addition to the first four. All rooms are counted as active 
except three bedrooms, bath-rooms, basement, garret, 
closets, and back porch. (b) The secondary charge is 24d. 
per unit for all energy in excess of that paid for at the 
primary rate in (a) up to a total of 100 units, and 9d. per 
unit for the next 900 units. 


4. Contract Demand System.—On this system the primary 
charge i8 based on the connected load, and the consumer 
states his maximum demand required in kilowatts, at which 
figure a limiter flickers the lights when that maximum 
demand is exceeded. The disadvantage which puts the 
system out of court is the impossibility of using electricity 
for other purposes than lighting ; irons, kettles, etc., are 


all barred because they cannot be used at the high-lighting 
rate of charge. 

5. Glasgow System.—The system recently put into force 
in Glasgow is as follows :—Up to 800 hours use of the 
maximum demand the primary charge is 3d. per unit (the 


present flat rate of charge) and all additional units 1d.—tlie 
*secondary rate. Mr. Lackie found that the average residence 


consumer used his maximum demand for lighting for 800 
hours per annum, and in his report on the subject, he savs : 
* I propose that the initial charge for the first 800 hours’ 
use of the maximum demand should be cn the principle of 
a proportionate number cf 3d. units in each two-monthly 
account period, all the units consumed over this fixed 
quantity in the period being charged at Id. This would let 
the consumer see in every account that as a result of using 
energy for other than lighting purposes, so many units are 
charged at ld." 

The trouble is, however, that the consumer would be 
sadly alarmed at his first bill if he put in a kettle and an 
iron. Suppose he had 1 kw. of maximum demand for 
lighting and used 800 units per annum = £10, then he put 
in the kettle, iron, and perhaps a hot plate, taking alto- 
gether 24 kw. He will argue, in his innocence, that he will 
use many units over the 800, say, a further 800 at 1d.. and 
his bill will then be £13 6s. 8d. ; but what really happens 
is that he had to use 800 times—about 2 kw. instead of 
1 kw. (owing to his “ other apparatus ") at 3d. per unit, 
which is £20, and then there will be his extra units (if he 
gets any, which*is unlikely) at 1d., so that this svstem will 
work out very differently from that expected by the 
consumer, and instead of his units of increased. use being 
at ld, per unit they will be 3d. The only way to get over 
this difficulty is to assess the lighting maximum demand. 
If Mr. Lackie did this (he may be doing it now), and then 
turned his 3d. units into a quarterly or annual sum and 
charged all units at 1d. he would be very near to a satis- 
factory tariff and to that which is advocated at the end 
of this paper. 

6. “ Metropolitan” System. — The “ Metropolitan’ 
system, which is used by the Metropolitan and the Bromp- 
ton (London) Electric Supply Companies, is based on the 
connected load and consists of three charges :—(a) Primary 
kilowatt charge. (b) First energy charge 2d. per unit, 
the amount in £ s. d. at 2d. per unit to be equal to the 
amount of the annual primary charge, then all units in 
addition are charged at :—(c) The second energy charge at 
Id. per unit. The only difference between the * telephone ” 
system (as the contract system is called in St. Marvlebone) 
and the * Metropolitan" system, is the intermediate 
energy rate of 2d., and one would imagine that verv few 
consumers get the ld. rate. The author has argued the 
point with Mr. Highfield at various times, and that gentle- 
man's claim is that the 2d. units will apply to current used 
for kettles, irons. ete., at which price consumers can afford 
to use them, and that where more “ other uses " apparatus 
is put in, such as radiators and cookers, the consumer gets 
on the ld. rate. It would be interesting to hear whether 
consumers do get any Id. units in actual practice. There 
are so many good points in the system not possessed bv 
systems of charging other than the * telephone " system 
that this intermediate charge of 2d., even if it does com- 
plicate the straight annual charge and Id. per unit system, 
cannot be considered to be any serious disadvantage 
provided it is found that consumers actually do get on to 
the Id. rate. 

The onlv objections to it in additiog to this complication 
and proviso are :—(1) That the ordinary consumer cannot 
afford to pay 2d. per unit even for kettles and irons if 
extensive use is made of them, and (2) that it 18 impossible 
for the consumer to know when he 1s off the 2d. and on to 
the ld. rate, which is one of the most serious objections 
to the Wright system. As long as he thinks he is on the 
2d. rate he will try and be careful and economuse, but if 
he knows that all units are at Id. as on the “ telephone " 
system, he will be more inclined to make free use of the 
service. 


7. The “ Telephone” System.—This idea was first. sug- 
gested to the author by Mr. Arthur Wright when discussing 
rates of charge for small consumers. Mr. Wright said that 
the revenue from the small consumers would hardly stand 
the cost of a meter, and’certainly not a demand indicator 
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as well, and the conversation then turned round about the 
desirability of fixing the maximum demand and the number 
of units at &d. per annum, and then on to quarterly and 
annual charges based on an assessed maximum demand. 
Briefly, the “telephone” system is:—(a) A differential 
system with its primary charge based on 7099 of the 
connected lighting load at £14 per kilowatt per annum, 
not counting convenience and decorative lights and not 
counting any watts installed for other uses than lighting. 
The secondary charge is an energy rate of Id. per unit. 
(b) The exclusive use of electricity for artificial lighting is 
insisted upon. (c) The primary charge is payable annually 
in advance or quarterly at an increase of 109, in the price. 
(d) The primarv charge is not increased in subsequent 
vears provided the consumer does not increase the wattage 
of his hehting installation. (e Maximum demand indi- 
cators are used in all but small installations and are put 
in circuit with the whole installation—lighting and ^ other 
uses "—not for charging purposes, but as a guide in noting 
the load factor of the entire residence installation. When 
sufficient information has been obtained these will be dis- 
continued. (f) It will be seen that the standing charges of 
the entire residence service are based on the lighting 
installation. | | 

The advantages of the system are :—1. Each consumer 
pays his share of standing and running charges and 
separately. If he only chooses to use his service for lighting, 
that is his loss, the fact remains that it is open to him to 
use it for other purposes than lighting at no increase in 
the annual charge. 2. The system encourages longer 
hours’ use per annum of lighting and does not encourage 
economy in units. 3. A large amount of * other apparatus ” 
than, lighting can be connected to the lighting circuits 
without the expense of separate circuits and meters. 4. 
The system has not the disadvantage which many dif- 
ferential systems based on the connected load ‘have, 
namely, discouraging the free installation of lighting points, 
because convenience and decorative lamps are not counted. 
5. The system has not the objection which manv differential 
tariffs have, viz., assuming that all consumers of equal size 
require the same amount of light. On the “ telephone ” 
system the consumer has to wire his house throughout, 
but he can have and pay for the number of lighting watts 
that he wants. 6. The system is extremely simple in ap- 
plication. merely consisting of a quotation of so much per 
annum and Id. per unit, and it is easily understood by the 
consumer. 7. It practically eliminates the possibility of 
complaints, as these can only refer to the number of Id. 
units, and consequently strict meter accuracy is not so 
essential as when units are being charged at 4d. and 6d. 


Assessment of Primary Charge.—Sevent y per cent. of the 
lighting watts installed may be considered high (several 
electric supply managers have adopted 6095), but con- 
venience and occasional lights, such as those used in 
cellars, pantries, bath-rooms, lavatories, larders, and 
occasional rooms are not counted, nor are lamps counted 
which are used for purely decorative purposes, provided 
there is already 1 watt per square foot of floor space (based 
on tungsten lamps) installed in the room. It is found in 
St. Marylebone that a very small house or flat uses on the 
maximum demand system 80°% of the lamps installed at 
any one time; as the size of the house increases the per- 
centage decreases to 33} in the largest houses. The larger 
the house. however, the greater the number of convenience 
and decorative lamps which brings out the 7095 about 
right. 

Secondary Charge.—One penny per unit was taken for 
the secondary rate because it is a rate at which consumers 
can afford to use electric heating and cooking, as at that 
rate electricity can compete with gas. One penny per unit 
is also quite a safe figure from the point of view of cost 
per unit in St. Marylebone, but this is a matter which each 
supply manager must consider for himself, because con- 
ditions differ in nearly every district. 

It would be inadvisable at the moment to offer, with no 
restriction, Id. per unit for all “ other uses" than lighting 
in St. Marylebone, but if the exclusive use of electricity 
for lighting can be obtained and thus the full standing 
charge on the premises, then 1d. per unit for “ other uses ” 
is remunerative. The “ telephone " system means a con- 
siderable reduction in price to consumers already using 


electric cooking and heating, at the maximum demand 
rate in St. Marylebone of 2d. and Id. A typical case may 
be cited, one of many. A consumer came to the showroom 
and purchased a radiator. The showroom attendant 
immediately enlarged on the advantages of the “ tele- 
phone” system, the result was that 19 gas-light points 
were changed to electricity, "telephone " system and 
maintenance contracts were obtained, and an order for 
several more radiators. As time goes on, following the 
principle of giving a reduction to consumers who will only 
use electric light, it might be possible to go as far as to 
say “that if you give us all vour lighting, heating, and 
cooking. and you do not use gas at all, we will supply you 
with all the units at 2d. all the year round instead of 1d.” 

In St. Marylebone, during the first two years of the 
“ telephone " system, nearly £25,000 was received in 
annual payments in advance. An increasing sum is carried 
forward each year in the form of unexpired annual pay- 
ments; this materially assists to increase the working 
capital of the undertaking. In a short time, in spite of the 
very large half-yearly payments on account of capital 
charges, there will be a credit bank balance on revenue 
account. all through the year. A large business is done in 
lire and hire-purchase, the capital expended on which it 
is considered preferable to write off at the end of each 
year instead of raising loans, and a large working capital 
is particularly useful in this case, which is only one example. 

The author intimated in conclusion that he was keenly 
looking forward to criticism of this paper because he 
believed that the “ telephone " system was one specially 
adaptable to suggestions, and he anticipated that the 
discussion on the paper would help still further to eliminate 


defects and effect improvements. 


A report of the discussion will be given next week. 


NATIONAL AND INTERNATIONAL STANDARDS 
FOR ELECTRICAL MACHINERY. 


Discussion on Dr. Robert Pohl’s Paper. 


Mr. T. Harpixe CHURTON thought there were serious 
difficulties in the way of general standardisation, owing 
to the varving voltages and different forms of supply, 
periodicities, etc. He thought, however, that there was 
scope for the Standards Committee to frame rules for the 
rating and testing of machines, upon which at present 
there was great diversity of practice, and if this discussion 
led to some progress in that direction it would not have 
been held in vain. He saw no value in testing machines 
for long periods, unless it was to see that the bearings 
were in good order, although he thought that if the bearings 
were going to give trouble, this would show itself very 
quickly. 

Mr. W. E. Ronson agreed with the author that the 
Standards Committee’s regulations are a dead letter, but 
before standards were evolved, a number of other factors 
would have to receive consideration. He saw no great 
hope for the electrical industry in Great Britain so long 
as we maintained our present fiscal policy of the open 
market, and this was largelv responsible for the unsatis- 
factorv balance sheets of practically all electrical com- 
panies. The savings from standardisation alone, he thought, 
would be found to be very small. What was wanted was 
manufacture on a really large scale. The electrical industry 
had no idea of what manufacture on a large scale really 
meant. He suggested that a certain number of the larger 
firms should pool their orders in a certain ratio in order to 
prevent the present competition amongst ourselves. 

Mr. Ropert Hammonp defended the work of the Stan- 
dards Committee, and said that many of the suggested 
reforms were really already in the Standards Committee’s 
report. The Committee consisted of leading men in every 
branch of the industry and they would welcome the assist- 
ance of Dr. Pohl in bringing out their new report. Dr. 
Pohl had been too hard upon the Committee. 

Dr. S. L. TuowrsoN disagreed with Dr. Pohl's sug- 
gestion. of doing away with machine working at from 
100 to 115 volts. He had always advocated the advantage 
at any rate from the consumer's point of view, of having low 
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voltage, and he thought it had been a misfortune that 
distribution at 200 volts and over had ever been taken up. 

Mr. H. Jones said that foreign competition had not 
been felt in the small standard machines, for the German 
had not a look in with the present British prices. Standardi- 
sation had an effect on initiative and stultified design in 
the long run. 

Dr. Pout, in reply, said he quite agreed with the con- 
stitution of the Sub-Committee of 1907, and he would like 
to see the whole matter reconsidered by a similar Com- 
mittee. He aimed at shortening the duration of tests 
rather than lengthening them. In his opinion present 
manufacturing prices in England were too high. He did 
not believe in hiding weakness by political methods, and 
he did not believe in doing away with the sting of com- 
petition. He held the opinion, and many other manu- 
facturers did also, that the Standards Committee should 
be a Standing Committee to which all developments should 
be referred to in order that the Committee might keep up 
with the requirements of the times. l 


BIRMINGHAM LOCAL SECTION. 


An Automatic Starting Device for Asynchronous 
Motors.* 


By N. PENSABENE-PEREZ. 


The author sums up as follows the principal advantages 
of an automatic self-starting induction motor provided 
with a resistance having a great number of steps :—l. 
The motor is started by simply closing the primary switch. 
No mistake in controlling is therefore possible. 2. The 
motor is always ready to start. If it stops for any reason 
it can start again, being always protected, and protecting 
the supply from short-circuit currents. No-voltage release 
arrangement is never required for the protection of the 
motor. 3. The motor takes an almost constant current 
from the supply during the period of starting, with the 
exception of the first small rush before the contacts begin 
to move. This involves all the advantages of slow-motion 
starting control. 4. A constant current equal to the maxi- 
mum allowable means a considerable reduction in the 
time necessary for starting. 5. A constant starting current 
also means a minimum waste of power in the resistances. 
6. The motor is very suitable for long-distance control. 
7. No brush or slip rings, rotor cables, short-circuiting or 
brush-lifting device are necessary. 8. Considerable saving 
as compared with the cost of the slip-ring motor and 
separate starter. 

Suppose a suitable arrangement of resistances and 
moving contacts controlled by centrifugal forces cutting 
out the resistances from the phases of the motor while 
the latter increases in speed at starting. Assume that by 
providing à sufficient number of contacts the resistances 
are cut out graduallv, and that the centrifugal forces 
moving the contacts are opposed by the action of a spring, 
which brings back the contacts, and thus inserts all the 
resistances in circuit, as soon as the speed falls below a 
certain minimum value. Call s' the slip corresponding to 
this minimum speed N!. If E and r are respectively the 
rotor electromotive force and the resistance per phase, 
and the Ro total starting resistance per phase, it is evident 
that the current before the rotor begins to move is— 


TE.: 
= Ro +r. 
This current decreases gradually until it reaches the 
value— 
i E s’ 
t, = =" 
Ro +r 


For higher speeds the resistance begins to be cut out: 
and if we propose to keep the current constant it must be— 


Es Es 
R+r Ror 
where s and R are respectively the slip and resistance per 
phase at any instant. We have then— 


* Abstract ofa paper read before tbe Institution of Electrical Engineers, 
Birmingham Local Section, on Wednesday, December 13. 
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No being the synchronous speed, N the speed corresponding 
to the slip s; therefore— 
N = No(1 SS Se (1) 
0 

This shows that, in order to keep the rotor, and, in con- 
sequence, the stator current constant in the startiny 
period, the resistance of the starter must be varied accord- 
ing to the above relation. In other words, there must be 
equilibrium between the centrifugal forces, the tension of 
the springs, and the friction for any position corresponding 
to a certain resistance R and a speed N given by the above 
formula. 

The author describes a device of his own design. The 
resistances for a three-phase wound rotor consist of fla: 
strips wound as three separate independent discs and 
insulated with asbestos paper. These three discs are 
clamped together with two cast-iron end discs, on the 
periphery of which is pivoted a bar carrying three arms 
with three contacts sliding along the polished face of the 
resistance discs. We may earth the inner extremity of 
these three resistances and connect the three rotor phases 
to the other extremitv so that when the contacts move 
outwards they gradually cut out the resistances. In this 
case the weight of the arms can be used to help the motion 
of the contacts. When the rotor phases are connected to 
the inner rings, of course this weight will oppose the motion. 
This latter arrangement is preferable. An auxiliary 
weight is provided which, through a variable ratio gear 
(Fig. 1) produces by centrifugal force the motion of the 
arms against the tension of the spring. 

Let us call P, /, the moment of this weight and P / the 
moment of the arms and contacts, Bj B the angles as 
shown in the Fig. As soon as the speed of the machine 
rises above a certain minimum speed the motion begins. 
and, for a certain position, as indicated in the Fig., the 
centrifugal force torques can be expressed in kg. cm. as 
follows (see Fig. 1) :— 


N A4? | 
M, = 13 Ph. 0A. (T0) ' &in (8; + a1) round A, 
N 42 
M =13PL.OA. Goi) sin (8 — a) round A, 


and the torque due to the spring round point A can be 
expressed as a function 5 of a. 


FIG. 1. 


Finally, if F is the torque due to the friction of the 
system while in motion, we must have, since M opposes the 
motion— 

«eM,—M=S+4+F, 


where e represents the ratio of the gear for the position 
under consideration. It is easy to see that— 


AM _ da, 
AM | da’ 


so it 1s— 


N 2 . da, 
137,5.0 A. (Gop) sini ed T, 
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2 
— 1321.04. (1000) sin (8—a) =S +E . (2) 


Now N is given by (1) where R is a function of a, so the 
above is really a differential equation having variables a, 
and a easily separable. It is, therefore, simple to express 
a, in function of a and, in consequence, to find— 


EET 


da 


for any value of a. In this way it will be possible to find 
the shape of the gear by which tle equation (2) can be 
satisfied. 

When experimenting with the apparatus described, 
serious faults were found to exist, and were at first very 
difficult to explain and eliminate. As soon as the primary 
switch was closed, the stator current reached the maximum 
calculated, but this gradually went down considerably 
below the constant value pre-arranged, after which, if 
the load exceeded a certain value, the motor stopped 
accelerating, and, if the load was reduced, the motor 
suddenly went up to full-load speed after a considerable 
rush of current. To understand what was taking place we 
must introduce another factor, that is the difference 
between the static and dynamic friction, or what can be 
termed the sticking action. The influence of this element 
can be seen from the following. As soon as the primary 
switch is closed the current through the resistance will be 
v. The motor begins to accelerate more or less quickly 
according to the load. When the speed N’ is reached the 
current will take the value equal to i = s'i, which we 
propose to keep constant during all periods of acceleration. 
At such a speed there 1s an equilibrium between the centri- 
fugal force, tension of the spring. and the dynamic friction 
F. If, however, the static friction is n F, where n is a 
number larger than unity, the speed necessary to produce 
the starting motion-will be m N’ given by the relation— 


end (m N'? 28 FE, 


m 
where M, MS are calculated for a = o. 


As we have arranged to have eM, —M - S +F we 
have— 


_ S+nF = n=l 
"=f SEF Aie 
F 


which shows that in order to reduce the increase of speed 
necessarv to overcome the difference between static and 
dvnamic friction, the ratio between the spring tension and 
the static friction must be as large as possible. As soon as 
the motion is initiated the friction drops to the dvnaniic 
value, and there is an excess of motive effort, and, in 
consequence, acceleration until the contacts have assumed 
that position in which the spring balances the action of the 
centrifugal forces. In this position the contacts stop 
again. We may assume that the time taken by the contact 
to move and stop again is so small as to warrant our con- 
sidering the speed of the motor constant in this period 
equal to m N’. The position, then, the contacts are going 
to take can be easily fixed, being the position for which 
there is equilibrium at such a speed in the case of dynanuc 
friction. The process continues in the same way. Now it 
is obvious that while the contacts are stationary on the 
discs, and the speed increases, the current and the torque 
of the motor goes down, and may fall to such a value as to 
reach the magnitude of the load torque. in which case the 
motor stops accelerating. 


When the increase in speed necessary to overcome the 
static friction exceeds a certain limit, it is obvious that the 
acceleration of the contacts and arms, etc., may be so 
great as to store enough kinetic energy in the system as 
to make the contacts overstep the angle of equilibrium 
corresponding to the speed of the motor, hence a current 
larger than è Near synchronism this danger is more pro- 
nounced, and large kicks of current were observed, showing 
that all the resistances were cut out too soon. All these 
troubles have been practically eliminated by reducing the 
friction F as much as possible, and increasing the spring 
tension. 
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The time necessary for starting a motor depends on the 
magnitude of the accelerating torque (that is, the torque 
difference between the motor torque and the load torque) 
and the kinetic energy stored in all the masses driven by 
the motor at full speed. In any motor controlled by an 
ordinary starter the current and the torque fluctuate 
between a maximum and a minimum value, and this 
fluctuation is the greater the smaller the number of contacts 
in the starter. In the case of the automatic starter, the 
number of steps being very great, the current would drop, 
as we have seen, down to 8095, or 75°, of the maximum 
allowed, and then remain practically constant until the 
machine reaches full speed. For this reason the time 
taken by the automatic starter, as described, is much less 
than the time taken by a motor controlled by an ordinary 
commercial starter, 


. THE INSTITUTION OF CIVIL ENGINEERS. . 


Strength and Fatigue Properties of Welded Joints. 


At the meeting of the Institution of Civil Engineers on 
Tuesday, December 12, Mr. Y. E. Stanton, D.Sc., M.Inst. 
C.E., and Mr. J. R. Pannell, presented an account of some 
experiments on the strength and fatigue properties of welded 
Joints in iron and steel, which were undertaken at the sug- 
gestion of Sir John Wolfe Barry in 1908, the object being 
to obtain a comparison of certain properties of welded 
joints— made by ditferent processes and bv different makers 
—with the corresponding properties of the unwelded 
material from which the joints were made. It was hoped 
that by this means some estimate of the general reliability 
and efficiency of modern welding processes might be 
arrived at. In order to obtain material for the work a 
circular letter was sent from the National Physical Labora- 
tory to various engineers, inviting them to submit specimens 
of welded joints for testing. Sixteen firms responded to this 
invitation and the total number of welded joints received 
was 167. The method of welding and treatment of the joints 
was left eftirely to the makers, the only condition being 
that all specimens should be made from bars 1} in. in 
diameter. The tests to which the joints were subjected 
were: First, a tensile test; and secondly, a fatigue test 
by the Wóhler method. The former included determinations 
of the elastic limit, the yield point, the maximum stress, the 
total elongation, and the general and local elongations. 

For the rapid carrying out of the fatigue tests a machine 
was constructed in which the specimen was rotated at a 
speed of 2,200 r.p.m. Owing to the results of a previous 
investigation with another tvpe of machine having shown 
a decided reduction of fatigue strength with increased 
rapidity of stress-alternation, preliminary experiments were 
'arried out to determine the amount of this effect for the 
particular type of machine used. The results showed that 
for speeds of 200 and 2,200 reversals per minute there was 
practically no difference in the fatigue strength. The 
assumption was therefore made that the apparent reduction 
of fatigue strength with rapidity of alternation in the case 
referred to was a characteristic of the machine used. 

The mean results of the tensile tests on the welded joints, 
expressed as a percentage of the strength of the original 
material from which the joints were made, were :-— 

Hand-welded tron T s ue. SMS 
Hand-welded steel xs xs mo ME 
Klectrically-welded iron ade 
Electricallv-welded steel us iso OA. 
Joints made by the oxv-acetvlene process were also sub- 
mitted bv two makers, but the results were not comparable 
with those obtained by the hand or electric processes, 

The various determinations made in the tensile tests 
showed a distinct want of uniformity in the material in the 
region of a weld, but the results of the fatigue tests proved 
that this does not materially effect its resistance to reversals 
of stress. When failure under alternating stresses of low 
value takes place, 1t is invariably due to a defect in the 
actual weld itself. The number of defective joints which 
were discovered in the whole investigation, however, leads 
to the broad conclusion that in important work, where tlie 
failure of any particular welded Joint mav involve serious 
damage to the structure, the subjection of each joint to a 
proof-load is still desirable. 
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MR. PHILIP DAWSON ON THE FUTURE OF 
RAILWAY ELECTRIFICATION. 


Mr. Philip Dawson, who for the past eight years has 
been associated, as consulting electrical engineer, with the 
London, Brighton and South Coast Railway, read a paper 
on Thursday last before the Royal Automobile Club, on 
the “ Future of Railway Electrification,” with especial 
reference to the possibility of reaching Brighton from 
London in forty-five minutes. | | 

Mr. Dawson began by observing that since he was called 
in. in 1903, to advise the Brighton Railway regarding the 
advisability of electrifying a portion of their railway, such 
great progress had been made that the profitable field of 
railway electrification had been enormously extended that 
it would seem very difficult, if not impossible, for any 
conscientious railway board at present to limit definitely 
the extent to which electric traction might in the future 
become desirable. Dealing first with the question of 
system, he said he regarded this as of immense unportance, 
having regard to the necessity for uniformity upon the 
various lines in order to allow interchange of traftic. He 
regarded it as a question which must be settled before any 
considerable extension of electric traction on railways 
generally can be decided upon. The fact that the Brighton 
Railwav had made up its mind on the matter was the 
result of costly experiments which. however, had com- 
pletely justified themselves both technically and financially, 
in which respects the experience of the Company corres- 
ponded with that on the Continent and America. For 
purelv local services it was not contended that the third 
rail svstem, as used in London, Liverpool and Newcastle, 
had any special disadvantages, but where long distances 
and goods traffic were the most important points for 
consideration, practically all engineers who had given 
the matter serious attention were apparently agreed that 
the overhead system was the only one. 

There were practically only two tried systems of railway 
electrification generally under discussion, said Mr. Dawson, 
the continuous current and the single-phase alternating 
current. "The former was at present generally applied on 
the underground railways of London, on the Southport 
branch of the Lancashire and Yorkshire Railway, and on 
the Tyneside branch of the North-Eastern Railway. It 
consisted in the use of continuous current at a low pressure 
of 500 to 600 volts, the current being conveyed to the 
moving train by an insulated third rail, and being in many 
instances (in consequence of Board of Trade requirements) 
returned to the generating and sub-stations by an insulated 
fourth rail, as on the District and Metropolitan Railways 
in London. The second system, which had so far been 
successfully installed both on the Continent of Europe and 
in the United States was the single-phase system, and it 
was this which had been employed on the electrification 
carried out on the Brighton Railway. The advantages of 
the svstem being fully realised by the Brighton Railway 
Company, a scheme for electrifying the whole of their 
services to Brighton was now being investigated. The 
whole of the services between London Bridge and Brighton 
could easilv be electrified, all steam, as regards this portion 
of the line, being entirely done away with. The East- 
bourne and Hastings trains would be hauled electrically as 
far as Lewes, where a steam locomotive would take them 
to their destination. Many, if not all, of the Portsmouth 
trains would bé run electrically as far as Worthing, whence 
a steam locomotive would haul them to Portsmouth. All 
towns not on the electrified section would be provided 
with frequent motor rail cars (steam, electric, or petrol) 
connecting with the nearest station on the electric line, 
thus providing a much more frequent, as well as quicker, 
service connecting them with London than it is possible 
to give now. Buch a transformation would enable a 10 to 
15 minute service to be given to Brighton and a 20 to 30 
minute service to all the immediate stations, and the 
consequent traffic increase should be at least correspond- 
ingly large. It was proposed that the non-stop trains 
should do from London to Brighton im about 45 min., 
and the stopping trains in about 60 min. The surveys and 
calculations in connection with this proposal were already 
far advanced, but the work involved was enormous, and it 
would be several months yet before any scheme would be 
ready to present to the Brighton board for their con- 
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sideration. The equipment of this line, if it were carried 
out, would be epoch-making in the history of British 
railways, and it would not have been possible, but for the 
system of electrification adopted. 

At the present moment, a portion of the Brighton 
Company's suburban system had been electrified. The 
total amount at present electrified was equivalent to 62 
miles of single track, and 50 electric motor coaches were 
possessed or are on order. The trains run were com pose d 
of two, three, four or &x coaches, and the financial results 
had so far proved satisfactory. Experience extending over 
two years had shown that the results, as regards economy 
of working. were if anything better with the single phrse 
than with the continuous current system. The results so 
far obtained had been so encouraging that extensions from 
Balham, via Thornton Heath, to Croydon, and Wallington 
and other adjoining lines, were being planned. The first 
year’s electric working of the South London line resulted 
in an increase in the number of passengers carried over the 
previous year (with steam) of 97°%, whilst the second 
year’s electric working, which had just come to an end, 
showed an increase of 130°, over steam. As regards the 
Crystal Palace hne, in consequence of the shortage of 
power plant only a portion of it could be opened last Mav. 
and, although satisfactory increases had taken place, the 
real comparison would only be available in a few months 
time, as the Festival of Empire during the summer months 
made a correct comparison with the previous vear, under 
steam conditions, impossible.. The results of the electric 
service to the Crystal Palace would, of course, be greatly 
unproved as soon as the section between Balham and 
Selhurst had been electrified, which would enable a circular 
service to be run. The new plant now being completed 
would enable great extensions to be made in the service. 
Since experimental running was started in Januarv, 1909, 
to the present moment, notwithstanding the shortage of 
plant, there had never been an interrüption of the supply. 


PHYSICAL SOCIETY OF LONDON. 


A paper on “ The Maximum Value of the Electric Stress 
between Two Unequal Spherical Electrodes,” was read bv 
Dr. A. Russe. 

The experiments carried out by F. W. Peek (^ Journal ^ 
Am. Inst. of Electrical Engineers, 1911) for the General 
Electric Company of America prove conclusively the value 
in practical work of a knowledge of how to compute the 
maximum value of the electric stress between high-pressure 
conductors. With equal spherical electrodes the electric 
stress between them can easily be computed from known 
tables. When, however, they are unequal the calculation 
becomes so laborious that it is prohibitive to nearly every 
experimenter. The author develops formule for this case, 
by means of which, and of the formule for the capacity co- 
efficients given in a recent paper to the Society, the calcu- 
lation is very appreciably shortened. When the distance 
between the spheres is very small compared with the 
diameter of either, the following approximate formula for 


Rma = (V/z)[1--(2b—a)z /(3ab) + {4(a—b)2 +ab' z*/ 
(45a**)]. 
where V is the maximum P.D. between the eletcrodes, x 
their distance apart, a the radius of the smaller and b the 
radius of the larger sphere. In this case a knowledge of the 
values of the capacity coefficients is not required. 

Mr. E. H. Rayner stated that the value of Ra, found 
by the General Electric Company was 1095 lower than that 
given by some experiments of his own. 

Prof. C. H. Lees said that experimentalists must try and 
verify Dr. Russell's formula, and asked whether the presence 
of ions between the spheres would alter the value of R 
appreciably. 

Dr. R. S. Wittows asked how the maximum stress found 
by Dr. Russell agreed. with the stress required to produce 
ions. He further pointed out that the sparking potentials 
are different according as to whether the small sphere is 
positive or negative. 

Mr. APPLEYARD pointed out the simplification of the 
formula when the two spheres are equal. 

Mr. W. DubpELL observed that now that continuous 
current at. from, 50,000 to (100;000^ volts, with plenty of 


max 


— 


power behind it, was available in London further experi- 
ments on sparking potentials should be made. 

The AUTHOR, in reply, stated that he had read Mr. Peek's 
paper, and that his results agreed with Povnting's ionic 
experiments to 2 or 3°95. With a small Wimshurst machine 
there was a difference of 3 or 4% in the sparking potential, 
according to whether the small sphere was positive or 
negative. When the small sphere was positive the electric 
strength of the air was weaker. This difference, he thought, 
would disappear if there were more power available. 

A paper on “ The Cubical Expansion of Fused Silica,” 
was read by Mr. F. J. HARLOW. 

The author describes experiments in which measure- 
ments of the cubical coefficient of expansion of fused silica 
from 0°C. to 100°C., and from 0°C. to 184°C., were made 
by the weight therinometer method. The values obtained 
were Sing = 99:8 x 10—5, and Si, = 1447 x 10—8. 
The fundamental coefficient is considerably less than that 
calculated from previous linear measurements, whereas 
oNu 18 only slightly less. A low value of the fundamental 
coefficient is to be expected, since the coefficient has been 
shown to change sign at about —80°C. Observations of the 
ice-point before and after heating showed that no permanent 
charge in the volume of the bulb occurred through heating, 
thus confirming the utility of fused silica for thermometric 
purposes. 

Dr. G. W. C. Kaye said that the above results should be 
useful now that mercury in silica thermometers are an 
accomplished fact and bid fair to revolutionise mercurical 
thermometry. He pointed out that Mr. Harlow’s results 
did not agree with the linear expansion found by Chappuis, 
Holborn and Henning, or Randall and Scheel. Some pre- 
liminary results on a silica meter bar at the National 
Physical Laboratory confirmed these other workers. 

The PRESIDENT remarked that he had found that the 
expansion of silica was practically linear with no pecu- 
liarities up to 1,400°C., though there might be some below 
0°C. He pointed out that the cubical expansion may not be 
three times the linear, since silica cannot be perfectly 
annealed. If kept at 900°C. for a considerable time it 
devitrifies. 

The AUTHOR, in reply, said it was quite possible the 
cubical expansion could not be deduced from the linear. 
He was endeavouring to extend his results to a higher 
temperature. 

A paper “ On the Temperature Coetlicient of Diffusion ” 
was read by Mr. B. W. Crack. 

The paper describes further experiments carried out by 
the author with an improved form of the apparatus pre- 
viously described ( Proc." Ph. Soc., XXI., p. 314), bv 
means of which the value of the coefficient of diffusion of 
salts through water can be found at various temperatures. 

Special flasks, similar to those already emploved, were 
filled with the solution under investigation, and one was 
suspended from each arm of the balance in a large bath of 
distilled water maintained at constant temperatures in a 
thermostat room. The diffusion tubes of both flasks were 
of equal length, but their cross-sections differed consider- 
ably, and a method of differential weighing was used to 
compensate for any small changes in temperature. 

From the rate at which the flasks change in weight the 
value of the coefficient of diffusion of the salts is deduced. 
Figures are given for this value in the case of KCl and 
KNO; at various concentrations and at different tempera- 
tures, and from these figures the temperature coefficient of 
diffusion is found. 


Dr. GRIFFITHS remarked that the time taken to attain a 
steady state could be reduced to one-ninth by filling the 
tube for two-thirds of its length with a solution of two- 
thirds strength, and filling the remaining third with water, 
and suggested the use of several narrow tubes instead of one 
wide one. He also suggested the liquids should be sterilised. 

Prof. C. H. Lees said that Dr. Griffiths’ suggestion. of 
using several narrow tubes was important. We were much 
in need of further experimental data regarding diffusion. 

Dr. H. Borys asked whether the apparatus consisted 
entirely of glass. 

The AUTHOR, in reply, attached great importance to Dr. 
Griffiths’ suggestion. The apparatus was almost entirely 
made of glass. 


A paper on " The a-Particles Emitted by the Active 
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Deposits of Thorium and Actinium,” by Messrs. E. Marsden 
and T. Barratt, was read bv Mr. T. Bannarr. 

Ina previous paper (* Proc." Phys. Soc., Aug., 1911) 
the authors showed that if a-particles are counted on a zinc 
sulphide screen at a mean rate of p per second, then the 
probability of occurrence of a time interval, of length 
between ¢ and t£ + &, is pe- pt. This formula may be 
applied, to test whether two a-particles are given off 
simultaneouslv from a disintegrating atom or whether in 
any source of a-particles there exist two successive a-ray 
products, the latter being of short life. 

In the previous paper Uranium and Polonium were shown 
not to give such irregularities, and in tlie present paper the 
same result has been found for Actinium and Thorium 
active deposits, although experiments of various investiga- 
tors pointed to the probability of positive results. 

The experiments further suggest a lateral disintegration 
in Thorium active deposit, and this is proved to be the case 
by results which show that the two a-ray products in Thor. 
Act. Dep. (Th. C, and C,) do not give an equal number of 
a-particles when the active deposit is in equilibrium. which 


is required by the ordinary disintegration theory. Thus it 


is concluded that of the atoms Th. C., 3594 give rise to 
a-particles of 4-8 cm. range and 65% to a-particles of 8:5 em. 
range, with probably the intermediate emission of f- 
particles. Various cognate questions are also disc assed in 
the páper. 

A paper on “ The Magnetic Transition Temperature of 
Cementite," by Messrs. S. W. J. Smith, W. White and 8. G. 
Barker was taken as read. 

The temperature at which cementite (carbide of iron) 
loses its ferro-magnetisin is determined sufficiently accur- 
ately for purposes of thermo-magnetic analysis, and 
examples are given to show the possibility of using the 
thermo-magnetic properties of cementite to determine 
whether that substance is present in any iron-carbon alloy. 

Prof. S. P. Thompson wrote expressing his interest in the 
problem discussed by the authors, and suggesting that it 
would be interesting to know whether structurally free 
cementite differs thermomagnetically from the cementite 
extracted from pearlite. 

The SECRETARY replied that this, amongst other ques- 
tions, had been considered, The paper contained an account 
(intentionally very brief) of a few only of the experiments 
they had made. It was worth remembering that under 
ordinary circumstances two forms of cementite probably 
could not exist in equilibrium with iron except at one 
particular temperature. 


LINKING UP LONDON’S ELECTRIC 
GENERATING STATIONS. 


The joint conference of London Electric Supply Author- 
ities held a further conference at the Cannon-street Hotel 
on the 7th mst. which was well attended. Mr. W. F. Flad- 
gate occupied the chair. Among those present were Alder- 
men and Councillors representing the following Boroughs : 
Battersea, Fulham, Hammersmith, Hampstead. Islington, 
Poplar, St. Marylebone, Shoreditch, Stepney and there were 
also present directors of the following companies: The 
Charing Cross Electricity Supply Company, the Chelsea 
Electricity Supply Company, the City of London Electric 
Lighting Company, the County of London Electric Supply 
Company, the Metropolitan Electric Supply Company and 
the South Metropolitan Electric Light Company. The 
chairman addressed the meeting, and after reviewing the 
work of the past year, gave a forecast of their future 
programme, especially with regard to the important question 
of linking up the supply undertakings of London under 
the powers conferred by the London Electric Supply Act 
1908. The Executive Committee's report was unanimously 
adopted. 


Dr. Alexander Russell has been appointed President of 
the Faradav House Students’ Society. E. B. Ritson, Vice- 
President, F. T. Chapman, B.Sc., Treasurer, and B. P. K. 
Walsh. Secretary. The next meeting will be held on January 
17, 1912, at 4.45 p.m., when Mr. E. B. Ritson will give an 
account of his personal experiences when an engineer with 
the High-tension, Hydro-electric Power Company, at 
Necaxa, Mexico. 
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Technical Problems 


and their Solution. 


MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and | 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work : 
generally. 

QuEsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. ` 

ANSWERS.—A fee of 103. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged | 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. : 


QUESTIONS. 

Problem No. 1267.—It is desired to devise a method of testing 
direct current armatures for incorrect short circuits 
between coils before the connections are finally 
soldered. The armatures will vary in size from 3" to 
about 25" diameter. Running the armatures “ light ” 
in their magnets will not be considered. Give particu- 
lars of suitable apparatus with details of its working 
and design. How many different sizes would be 
required to deal with the above range of armatures ? 
Alternating current is available if required.—‘‘ Kor.” 

Problem No. 1268.—A three-phase 50 ~ 500 volt, 25 h.p. 
motor with wound rotor is connected up to 400 volt - 
50 ~ mains. Full load r.p.m. on 500 volts = 1,450. On 
400 volts the maximum full load speed was 1,360 | 
r.p.m. The rotor winding and slip rings got very hot. 
On short-circuiting the slip rings (carbon brushes, no 
short-circuiting device) with a copper bar the speed 
became 1.420 r.p.m. ‘Now, an exactly similar squirrel- 
cage motor ran at 1,450 r.p.m., although on 400 volts 
instead of 500. Will someone explain the reason of 
the unusually large slip of the first motor ?—'* Rotor.” 


ANSWERS. | 


Problem No. 1266. --When running a high spzed alternator, 
(direct coupled to c.c. motor by means of two half - 
couplings) it was noticed that intermittent sparking 
took place round the coupling between the heads of 
the bolts. The alternator is wound for single phase 
currents and is fitted with revolving armature. During 
the time sparking was noticed the alternator was 
running on light load at about 500 volts 400 ~. Insula- 
tion on both machines was perfectly sound. Give an 
explanation of the above phenomenon. —** G.K.” | 


Answer to No. 1266 («ocarded. 10s.).—The fact that inter- 
mittent sparking takes place round the coupling between 
the heads of the bolts is evidence that there 1s a difference 
of potential between them. This could have been caused 
in two ways, (a) by leakage from either the alternator or 
the motor armatures or from both at the same time, or 
(b) bv magnetic induction. But it is evident that since 
the insulation of both machines is perfectly sound, leakage | 
from the armatures cannot be the reason, hence we must | 
come to the conclusion that the sparking was caused by 
inductive effects. Again, since the sparking was observed , 
when the alternator was running on light load, it could not 
have been caused by the etfecis of single-phase currents, 
so that it must be due to the field flux of either or of both 
of the machines. In what wav could this have been brought 
about ? This question would have been far more easv to 
answer dif ©“ G. K.” had given us some particulars as re- 
gards the mechanical design of the two machines. 
the number of poles in coupling 


QUESTIONS AND ANSWERS BY PRACTICAL | 


Now, if the ratio of} ——— 9 l 
the number of bolts in coupling 


one of the machines is not an even number, and if for that 
machine the reluctance of a path for a magnetic flux 
through the coupling (as shown bv the dotted line in the - 
figure) happens to be low compared with that of the 
ordinary magnetic circuit, then we have a certain amount 
of the field Hux passing through the coupling flanges, and | 


this is being cut by the bolts, and therefore with above 
ratio of poles to bolts, the e.m.f.s. induced in consecutive 
bolts are not in phase, ie., there is a periodic potential 
difference between them. If the bolts are not separated 
from the couplings by any material such as leather, this 
induced e.m.f. would probably not be sufficient to cause 
sparking—we would simply have currents flowing in the 
flanges—but if, as is the case in practically all such coup- 
lings, there is a leather ring between the bolts and at least 
one of the half-couplings, then the e.m.f. would suffice to 
start a small spark between the metals, and this would 
extend giving the sparking between the bolt-heads as 
observed. The sparking would obviously only be inter- 
mittent, and would occur when the rate of cutting of the 
lines of force by the bolts would be maximum. 

In the absence of any data in the question, it would he 
interesting to examine which of the two machines would 
be the more likely to be responsible for the sparking, for a 
given similar mechanical design. Now alternators are 
practically always worked at a fairly low flux density. and 
with a small air-gap, whereas direct-current machines are 


general worked at a much higher density, and with a 
bigger air-gap, hence the ratio of the reluctance of the 
proper path of the magnetic lines to that of the path 
through the coupling would be verv much greater for a 
D.C. then for an A.C. machine. Therefore we come to the 
conclusion that the sparking is in all probability due to 
the end protection on the motor having been brought too 
near the flange of the coupling (as shown in the figure).— 


“E.H.” 


Answer to No. 1266 (awarded 5s.)—Sparking at various 


_ parts of alternating current machines when such machines 


are running, often occurs, but the cause of such sparks is 
by no means easily explained. Generally no damage follows, . 


end the machines appear to work satisfactorily. On the 


other hand, sparking at unexpected places has been held 
responsible for starting paths that have eventually led to 
breakdowns. i 

When it is remembered that very high potentials are 
necessary to spark across quite small places, it would appear 
that there must be a higher voltage than the normal 500 
to cause the sparking. The writer suggests that the sparking 
is due to " static” electricity as the result of capacity, 


| though to exactly point out the modus operandi is probably 
. impossible. | 


Insulated cables that are carrying an alternating current 
often become “charged” to such an extent that sparks 
may be obtained between exterior surface of cable and 
earth. Smart shocks may be felt by persons grasping such 
cables. 

If we consider the revolving armature as an insulated 


| charged metallic body, the winding, separated by an in- 


sulating medium from the spindle and frame, we have the 


, Several parts of a condenser. The capacity of this condenser 


would be difficult, if not impossible, to calculate, even 


| approximately. It is suggested, therefore, that a condenser 


eflect takes place and that the observed sparking is the 
result of discharge.— ‘(My M." 


THE 


UNITED KINGDOM. 
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Electrical Progress at Home and Abroad. 


Lighting, Power, Telegraph, Telephone, and General | 


Business Notes. 


BoorLE.—So large and persistent. has been the inérease 
in the demand for current that the Electric Power and 
Lighting Committee have reported to the Council on a 
scheme for the establishment of new and larger works at 
a cost of about £41.000, which it is desired to put in hand 
at the earliest possible date. 

BrichHton.—At a meeting of the Council, Mr. Campbell 
moved the adoption of the Lighting Committee's report, 
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bo trinsferred to the renewals’ fund, so as to obviate the 
necessity of loading the undertaking with increased capital ; 
that £600 should go to the reserve (now amounting to 
£3,944) for possible contingencies ; and that £536 should 
be carried forward as a balance. He added a cordially 
appreciative reference to the efficient services of Mr. Bache 
and the staff. The accounts and report were adopted. 
Dersy.—The question of an increase in the salary of 


| the Electrical Engineer, Mr. T. P. Wilmshurst, was brought 


, annum and to £700 in Januarv, 


containing a report by Mr. Christie with reference to the 
re-arrangement of the duties of the staff owing to the | 


resignation of Mr. Fowler. In consequence of Mr. Christie's 
report the Lighting Committee recommended that Mr. 
Claughton be appointed assistant engineer and his salarv 
be increased from £300 to £350, rising by annual incre- 
ments of £25 to £400 ; | 
assistant manager, and that his salary be increased from 
£250 to £300, rising bv annual increments of £25 to £350. 
Councillor Wellman moved as an amendment that Mr. 
Claughton and Mr. Jovee be appointed to the positions 
recommended, but that the matter of increasing their 
salaries be postponed until the report of the General 
Purposes Committee on salaries comes up for consideration. 

The amendment was carried by 26 to 19 and Alderman 
Carden then moved as an amendment to the substantive 

motion: '* That Mr. Claughton and Mr. Jovce be appointed 
to the positions recommended at the recommended increased 
salaries until the General Purposes Committee’s report 
comes up, when the whole matter of salaries will be gone 
into again.” He spoke strongly in favour of supporting 
the recommendations of Mr. Christie, adding also that it 
was amazing to him the way in which the members of the 
Council had been hoodwinked over the salaries question. 
This amendment was defeated bv 24 to 22. Councillor 
Martin then moved as an amendment that an increase of 
£50 should be made in each salary. On this the Council 
again divided, and the amendment was carried by 24 to 
18. A vote of thanks was accorded to Mr. Christie upon 
making such a great success of the Electrical Exhibition 
at the Aquarium, which, it was explained, had resulted in 
considerably increased business. 

Buxton.—Mr. W. J. Leeming, the Borough Electrical 
Engineer, organized an extremely successful and popular 
exhibition of electric lighting, heating. cooking and domestic 
appliances, and gave personal demonstrations of the 
economy and efliciency of electrical methods. 

CHELTENHAM.—At a meeting of the Council, Mr. Merrett, 
Chairman of the Electricity Committee, said the capital 
account of the undertaking now stood at £166,083, an in- 
crease of £1,486 during the vear—£360 of this being repre- 
sented by the cost of the railway siding into the works, 
which was put into operation in May. 1909, and the cost 
of which had hitherto been carried to a suspense account. 
The financial charges showed a further reduction to £10,260, 
and the proportion of these charges to capital was now 
6-20. As the sinking funds had been reduced to £62,298, 
the outstanding capital now amounted to £103,735. There 
had never been anv loss on the undertaking since its 
inception, because, as against the deficit, was to be set the 
fact that over one-third of the total expenditure had been 
paid off, and the works were in as good a condition as 
when they started. One hundred nud fifty new installa- 
tions had been made, and the income showed an increase 
for the first time since 1906: evidently, therefore, the 
change from carbon to metallic lamps was now complete, 
and no further serious reduction of revenue need be antici- 
pated from this cause. The gross profit of £13,485 was 
reduced by the financial charges to £3,225 net profit, on 
which the repayment of the “deficit. loan. amounting to 
£2,051, was a first charge. Consequently, £1,174 remained 
for disposal. plus £362 brought forward last vear: total, 
£1,536. The Committee recommended that £400 should 


also that Mr. Jovce be appointed | 


increased from £600 to £650,” 


———— E 


up at a meeting of the Council by Alderman Butterworth, 
who in moving for an jncrease from £600 to £650 per 
1913. said the last time 
Mr. Wilmshurst’s salary was under the consideration of 
the Council. was in May, 1 905. Since that time there had 
been a rapid development in the production of electric 
power in the town. In 1905 the revenue was £25,000 a 
vear, and it was now £45,000, and from that thev would 
realise how much the duties of Mr. Wilmshurst had increased. 
The units of electricity produced in 1905 were two millions, 
and in 1910, 5,687,000. In 1895 it cost 1-28d. per unit, 
and for the vear ending March 31, 1911, it worked out at 

79 of a penny, so that they had reduced the cost of pro- 
‘ington by one-third. At the present time, from the profits 
of the concern, they were re-paving the loans at the rate 
of £11,500 per annum. Those were facts which spoke 
entirely in favonr of the motion. Mr. T. C. Newbold moved 
an amendment * that the salary of Mr. Wilmshurst be 
thus deleting the remaining 
portion of the motion as to the increase to £700, pointing 
out that in 12 years he had risen from £350 to £650. Mr. 
H. Smith seconded. Alderman Simpson, in supporting 
the original recommendation, paid a warm tribute to Mr. 
Wilmshurst for his share in ine reasing the prosperity of the 
electricity undertaking. Caution was essential in such a 
position, and it was one of the main traits in Mr. Wilms- 
hurst’s character. It was important in the purchase of 
machinery, and under Mr. Wilmshurst's direction machinery 
valued at £70,662 had been bought. In the year ending 
March, 1908, tlie gross profits of the concern were £15 5, 323, 
in 1909 £16,506, in 1910 £18,329, and 1911 £20,827, a total 
of gross profits of £70,985, and an increase in profits in 
three years of £5,504. And this was in the teeth of the 
keenest opposition. The original motion was carried by 
39 to 10. 

GrAsGOW.—There was a large attendance of members 
of the electrical and engineering professions at an At 
Home given bv the Corporation. Electricity Department 
on Friday evening, in St. Andrew's Hal. Councillor 
Willock and Baile W. B. Smith, the convener and sub- 
convener of the Electricity Committee, received the 
guests, and a very agreeable evening was spent. 

GnEENOCK.— There is a strong probability that the 
negotiations which have been gomg on during a long 
period. between the Town Councils of Greenock and Port- 


. Glasgow regarding a supply of electricity from Greenock 


to the Port-Glasgow area will shortly come to fruition. 
About a vear ago the Corporation of Greenock laid down 
as a condition of such a scheme that Port-G lasgow power 
users should guarantee to take à minimum amount, sufh- 
cient to pav interest and sinking fund charges on the 
capital emploved in the extension. The Port- Glasgow 
power users are understood to have indicated their willing- 
ness now to meet that condition. The estimated capital 
cost. of the scheme is £25,000. 

HrREFORD.—'l'he Council has resolved to adopt the 
telephone svstem of charging for current. The Electric 
Lighting Committee, in their report, pointed out that the 
rate charged for current. for heating and domestic purposes 
is consider ‘ably lower than that for lighting, and the use 
of current for such purposes as radiators, flat trons, heating 
plates, and cookers is an extending use, but at present, in 
order to obtain the current at the lower rate for heating 
purposes, it is neeessary for consumers to Instal a separate 
circuit, which they strongly object to do, and also for the 
Committee to provide a separate meter, at a cost of about 
£3. "Tuis dithculty of a/separate circuit and meter may 
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be removed by adopting the following optional system of 
charging in cases when current is used both for hghting 
and heating purposes at the same premises, viz. :—A flat 
rate of 7s. per lamp of 50 watts per annum, only lamps in 
general use being counted, and in addition 11d. per unit, 
less the usual 59$ discount, for each unit consumed. The 
number of lamps being fixed, and the flat rate of 7s. per 
lamp paid in advance. The Committee have had the 
consumption at 12 houses during the year worked out on 
the present rates and the suggested rates and the result is 
practically the same in both cases. The Committee recom- 
mend the Council to adopt the suggested rates for their 
consumers who use current at the same premises for 
lighting and heating purposes, and who wish to pay such 
rates instead of the present rates. 

LINLITHGOW.—At a meeting of the Council a communi- 
cation was read from Messrs. Guild & Shepherd, W.S., 
Edinburgh, agents for the promoters of a scheme of electric 
lighting which it 1s proposed to introduce to an area em- 
bracing certain districts of Linlithgowshire and Stirling- 
shire. Explanations having been given as to why the 
promoters had scheduled only a part of the burgh of 
Linlithgow in the meantime, the Council resolved to con- 
vene a special meeting at an early date to consider the whole 
proposal. 

Montrose.—At a meeting of the Council, Mr. Jolly, 
Chairman of the Lighting Committee, moved the adoption 
of an agreement with the North of Scotland Electric Light 
& Power Company, Ltd., for the lighting of the town for 
a further period of five years. When the earlier agreement 
was entered into, he said, the price fixed for lighting the 
town was £850, but new lamps had been put up, and the 
cost was now £870. Under the new agreement the price 
fixed for £830 per annum, which showed a reduction of 
£40 each year, or £200 over the term. The old 8 to 16 c.p. 
lamps were to be replaced to the number of something 
like a hundred by 25 c.p. lamps, and elsewhere there would 
be erected clusters of three 100 c.p. metal filament lamps 
with a 50 c.p. lamp for a leader. In connection with their 
new agreement he wished to acknowledge on behalf of the 
Committee and himself the services rendered bv Mr. W. W. 
Lackie, Glasgow, and also Mr. Marr, their lighting inspector. 
The recommendation was adopted. 

Mor.ey.—At a meeting of the Council, Alderman W. 
H. Jowett was appointed Chairman of the Electricity 
Committee, and Councillor G. A. Firth Vice-Chairman. 

ReEpDDITcH.—At a meeting of the Council a resolution 
was brought forward to the effect that application be 
made to the Local Government Board for sanction to borrow 
a further £341 for electric lighting purposes, in addition to 
the sum of £5,850 already applied for, making a total of 
£6,191. for extensions in connection with the undertaking. 
The addition was asked for as a result of suggestions made 
at the recent Local Government Board inquiry, the In- 
spector having intimated that the Local Government 
Board would not sanction the emplovment of newlv- 
borrowed capital for the payment of outstanding loans in 
connection with old gas plant. The resolution was passed. 

SELBY.—]t is notified by the Board of Trade that thev 
have revoked the Selby Urban District Electric. Lighting 
Order, 1907, as confirmed bv the Electric Lighting Orders 
Jonfirmation (No. 3) Act, 1907, as to the whole of the area 
of supply as from December 4, 1911, and that the said 
revocation is to take effect from that date. 

SWANSEA.— The annual statement of Mr. C. A. L. Prus- 
man, Borough Electrical Engineer, on the work of the 
Electricity Department, shows that the revenue from 
private lamps, ete., was £14,507 10s. 7d.; from public 
lamps, £2,579 17s. 8d. ; from power, £5,867 7s. 41d. ; from 
tramways, £2,850; which, together with miscellaneous 
items, totalled £26,320 2s. 11d. ; as against £23,796 6s. 9d. 
for 1910—an increase of £2.523 16s. 2d. The total costs 
for the vear amounted to £13.555 15s. 4d., or £1,926 9s. 8d. 
more than the costs for 1910. The net profit on the vear's 
working was £2,802 5s. 5d., as against a profit of 
£2,722 4s. 8d. for 1910. The chief items in the costs were 
£9 898 7s. for work costs, and £1.638 1s. 4d. for rents. rates, 
and taxes, which is considerably in excess. of the 
£199 173. 10d. of 1910. 

TUNBRIDGE WELLs.—On a report from the Borough 
Electrica] Engineer, conveying an estimate of the develop- 
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ment of new business during the next few years, it was 
decided by the Council to apply for sanction to a loan of 
£6,000. | 

West Bromwicu.—To meet the increasing demand for 
current it will be necessary to make considerable additions 
to the existing generating plant, and the Council proposes 
to apply for sanction to a loan of £10,000 for this purpose. 

WHEATLEY.—At a meeting of the Urban Council, ap- 
proval was given to two draft resolutions received from 
the Town Clerk of Doncaster regarding the supply of 
electricity. for Wheatley, one that the Council approved 
of Doncaster supplying electricity to Wheatley, and the 
other that the Council consented to the grant bv the 
Board of Trade of a Provisional Order under the Electric 
Lighting Act, authorising the Corporation to supply 
electricity for all public and private purpose in the Urban 
District. 

WoRcESTER.—At a meeting of the Council it was re- 
ported that the Electric Lighting Committee recommended 
the Council to raise the following sums, as being their prob- 
able requirements during the next three years, and to 
apply to the Local Government Board for sanction to the 
loans: Mains in conduits. £3,000 ; mains direct in ground, 
£1,000; services, £1,000; meters, £750; transformers, 
£1.250; transformer chambers and equipment, £250; 
total, £7,250. The High Sheriff said three vears ago there 
were similar loans sanctioned. It was entirely because of 
the great demands for electricity that he put that resolution 
asking for a further loan. When the Electricity Committee 
made their application three vears ago, it was stated that 
the loan would be sufficient for three years, and now they 
were within a month of the three years expiring. The 
former loan would have lasted for a considerable time 
longer had it not been for the contracts wluch had been 
entered into. The proposal was adopted. 


TRACTION NOTES. 


AsuTON.— By the decision of the Board of Trade arhi- 
trator in the dispute between the Ashton-under-Lyne 
Corporation Tramways Conimittee, the Stalybridge, Hyde, 
Mossley and Dukinfield Tramways Joint Board, and the 
Oldham, Ashton-under-Lvne and Hyde Tramwavs Com- 
pany and their drivers and guards, the following con- 
cessions have been made to tlie men, about 500 in number : 
Ten minutes for tea relief ; conductors to have 44d. mini- 
mum and 51d. maximum per hour ; motormen 54d. mini- 
mum and 61d. maximum; six days a year holiday with 
pay ; guarantee of 54 hours per week. 


BrLrAsT.—The Harbour Board has decided to place an 
order in Germany for 100 tons of tramway rails. The price 
quoted was £6 I8s. per ton, while the lowest British tender 
was £11 5s. per ton. i 

BiRMINGHAM.—At a town's meeting at the Town Hall 
the tramway extension scheme of the Corporation was 
approved bv a very large majority of the 400 people 

resent. The Bill in which the scheme is embodied pro- 
vides for the laying down of tram lines, principally in the 
Edgbaston, Harborne, Yardley, and East Birmingham 
districts, contains various clauses of a general character 
relating to tramway extension, provides for certain street 
improvements, chiefly in Harborne and Stechford and on 
the Stratford-road and Warwick-road routes and gives 
power to the Corporation to acquire land from the 
Drainage Board for gas and electricity purposes, to erect 
gas works and generating stations thereon, and also power 
to borrow money to carry out some of these schemes. 
Strong opposition was manifested with regard to ruuning 
tramwavs along the Hagley-road, and also to other parts 
of the scheme, but this was not carried to an. extreme 
and the necessary approval was obtained, though it ts 
probable that it will be renewed when the Bill is in. Par- 
liament. 

Hove.—At a special meeting of the General Purposes 
Committee of the Corporation the various schemes of 
trackless traction were taken into full consideration, and 
after a long discussion it was decided by the narrow majority 
of three to continue the promotion of the Bill for the Hove 
project and give strong opposition to the Brighton scheme. 
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GrAsaow.—At a meeting of the Council the minutes of 
the Tramways Committee, 
experiment for a period of three months from December 10, 
to give two of the present consecutive halfpenny stages 
for one halfpenny, and asked the Council to rescind the 
resolution of May 18 relative to the two-stage fare and to 
discontinue the issue of the two-stage ticket after December 
9, were adopted by 55 to 8. 
forward the minutes, said that the 17 « 
the tramwavs had been in existence had shown an un- 
broken record of continued and increased success. Every 
vear, with the exception of two, had marked a very con- 
siderable increase of traffic, and because of the financial 
success corresponding concessions had been made to the 
publie from time to time in the way of reduced. fares. 
With one or two exceptions he thought they were now the 
cheapest carrying tramway undertaking in existence. 
Since 1903 there had been a continuous demand for an 
increased distance for a halfpenny. Just a year ago, in 
response to that demand, it was decided to introduce the 
two-stage fare. That had been a considerable success. 
For the first half of the current vear the tramway receipts 
had been a record, being a little over half a million, and 
showing an increase amounting to £37,000. During the 
17 years they had paid to the Common Good no less a 
sum than £418,000. They had four routes each in the 
west, east, and north directions. but they had only one 
main route to serve the South Side, which had a popula- 
tion of between 200.000 and 300,000 people. He pointed 
out that by the institution of the two-stage tickets thev 
had lost £25,000—in other words, if the two-stage ticket 
had not been in existence the receipts would have been 
£25,000 more. If the people who had been using the two- 
stage ticket took advantage of the new halfpennv fare 
there would be a further loss of £40,000. Assuming that 
one-fifth of the present penny passengers became half- 
penny fares, that would be another loss of £50,000, Bailie 
Nelson said it appeared to be the strong opinion not onlv 
of the public generally, but of the majority of the Council, 
that in view of the fact that they had tlie funds on hand 
they should boldly face the situation and give the experi- 
ment the fair trial which was asked. Mr. W. F. Anderson 
said the proposal meant that they were to turn a surplus 
of £63.000 into a deficiency. It was made in defiance of 
the managers report, and while Mr. Russell had moved 
the minute his whole speech had been against the experi- 
ment. 

LivERPOOL.—At a meeting of the Tramwavs Committee 
of the Corporation, a revolution was moved by Mr. Max 
Muspratt, and seconded bv Sir Charles Petrie, that the 
whole question of cheapening the charge for electricity 
be taken into consideration and that the Electrical Engineer 
be instructed to draw up a report. The proposal was 
adopted. 

RoTHERHAM.—At a meeting of the Council, the proposal 
of the Tramways Committee to extend the Dalton tramway 
to Thrybergh at a cost of approximately £10,000, was 
adopted, an alternative recommendation in favour of an 
extension in the direction of Silverweed Colhery having 


been defeated bv 25 to 6. 


MIDLAND NOTES. 


The Birmingham and District Electric Club's Annual 
Meeting. 


The Birmingham and District Electric. Club held its 
annual meeting on Saturdav, December 9th, at the Colon- 
nade Hotel. The retiring President, Mr. F. W. Foster, 
A.M.LE.E., was in the chair. The seventh annual report, 
presented by Mr. W. G. L. Riddle, hon. secretary, recorded 
another successful session, The membership was well 
maintained, twelve new members having been elected 
during the past vear. Among the most successful items 
of the past session, which was opened bv an interesting 
address by the President, were Mr. James Findiay’s paper 
on “Incandescent Lamps.” Mr. C. Bell: Walker's on “Small 
Klectric Lighting Plant ” (illustrated by an automatic 
generating set running), Mr. V. E. Walters on ©“ Exhaust 
"team Utilisation for Generating Electricity, " and Mr. H. 
Wheat's on “ Light and Illumination ' (with exhibition of 
model lighting cabinets). For the third vear in succession 
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a ladies evening was arranged, in the course of which 
Mr. J. J. Shaw gave a popular lecture on “ Earthquakes 
and how thev are recorded." At the second annual dinner 
in February this year over forty members and friends were 
present, and the evening was a very successful one. A visit 
to the National Telephone Exchange in Birmingham was 
made very interesting and instructive, thanks to the 
courtesy of Mr. E. Williamson, district pianager, and his 
assistants. At the conclusion of the visit the members were 
entertained to tea by the President of the Club, with Mr. 
Williamson and his assistants also as guests. The Com- 
mittee considered this visit one of the most successful in 
the annals of the club. The treasurer, Mr. È. A. Morgan, 
reported that the balance in hand had increased during 
the year from £6 13s. lid. to £10 Os. 6d. Mr. J. Hill was 
elected President, and Mr. R. F. Platt and Mr. G. A. Pope. 
Vice-Presidents. The hon. secretary, Mr. Riddle, and the 
Treasurer, Mr. Morgan, were re-elected. It was arranged 
to hold the annual dinner in February, and the ladies’ 
evening in April. On the latter occasion Mr. W. H. White- 
house will give another illustrated lecture on the pyramids 
of Egypt, a subject upon which he possesses a large store 
of curious and interesting information. It was decided to 
alter the annual subscription to 53; 
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AMERICAN NOTES. 


Popularising Eleetrieity—An Interesting Develop- 
ment—4A new Internal Combustion Engine. 


Some interesiing points for the consideration of those 


engaged in the sale of current for lighting and domestic ; 


purposes are contained in a Bulletin issued by the National 
Electric Light Association. The writer advocates that the 
man engaged in canvassing in this industry should be, in 
a sense, & specialist, with a general training in control 
station work and with a forceful and intelligent personalitv 
and considerable talking power which will enable him to 
give an intelligible and convincing exposition of the pro- 
positions he puts forward without chilling the prospective 
customer by a display of technical and electrical terms. 
Tne use of such terms as volts, amperes, cycles, phases, 
kilowatts, etc., in a conversation mystifies many a man, 
and he mav decide against electricitv, fearing it too 
mysterious to be used. A verv good argument, the writer 
observes, is to have some ideal installation to refer to. If 
the prospect runs a butcher shop, trv to locate a good 
up-to-date example of electricity as applied to that business, 
where the current is used for lighting, refrigerating, meat 
choppers, etc., and use the advantages of that installation 
and the cost of operation, as your argument. '' Many 
merchants will confer on these subjects, and this will help 
your case considerably. This same point of having ideal 
cases in the vicinity or town for prospects to see and 
confirm, refers to every branch of the central-station 
industry. Above all, do not give anv information on a 
subject that you are not familiar with, as it often is mis- 
leading. If confronted with a subject on which you are 
not entirely familiar, equip yourself with the correct data 
for a later call, or have some other solicitor familiar with 
the subject call with you. Do not Jet your arguments in 
favour of electricity be on what electricity has done in the 
past, but what it is doing now, and will do in the future. 
Study the policy of your company thoroughly, and see 
that it is carried out to the letter. A thorough knowledve 
of vour position, coupled with perseverance and courtesy, 
will make a successful solicitor, and assist in furthering 
the electric ceniral-station industry. You do not neces- 


sarily have to run down and criticise your rivals, such as 


ras, oil and steam, but rather make vour efforts show the 
przcticability and advisability of substituting electricity 
for light, heat and power.” The elements of saving mav, 
for convenience, be classified into the three divisions, light, 
power and heat. Lighting development has progressed 
along both indoor and outdoor lines. Thanks to the illumi- 
n-ting engineer, both these fields are being placed upon a 
scientific basis while meeting more and more effectually 
the demands of artistic taste. The superiority and efti- 
ciency of the tungsten lamp have been influential factors 
in winning for it almost a monopolv in commercial, in- 
dustrial and residential lighting. Its promise as a business 
getter has been confirmed. One particular field has been 
among small merchants who realise the value of à modern 
electric installation but were prevented by the expense 
from securing its advantages. It encroaches somewhat 
upon the field of the are lamp in its growing use for orna- 
mental street lighting. In business districts a demand has 
arisen for a system that will be attractive bv dav as well 
as by night. as its value as an adverising medium is thus 
greatly increased. In its use for series street lighting a very 
useful field is being exploited and one whose influence may 
be far reaching. . The flaming arc is pre-eminently an 
outdoor unit. By its immense can'lle-power the lighting 
of streets and outdoor spaces has been permitted to a 
degree hitherto impossible. Popular approval for abundance 
of light is by no means monopolised by this huge light 
source. Electric signs have demonstrated their popularity 
as most central-stations are glad to testify. Improvements 
in motors and controlling deviees which tend towards 
simplification are great helps in extending the service. In 
addition to securing increased results along existing lines 
the new fields of refrigeration and the electric vehicle are 
rapidly opening a gratifving source for expansion, 


An Interesting Development. 


Announcement is made of an interesting development 
in connection with the Chicago " Electrical Review," 


which has long held a foremost position among the technical 
journals of this country. Three years ago the publishers of 
the “ Electrical Review " announced the purchase of the 
* Western Electrician " and the consolidation of these 
two well-established and influential electrical weeklies. The 
motive behind this purchase was the, recognition of a greater 
opportunity to serve the rapidly growing industry through 
the combined resources of the separate publications. 
“ Electrocraft " is now made a part of this progressive 
publishing policy, bringing to the consolidated weekly 
many thousand subscribers from its important field. 
During recent years, savs the “ Review " on making this 
announcement, the electrical industry has seen a develop- 
ment in two directions that to-day assumes vast propor- 
tions. The one is the establishment of the commercial or 
selling department of the central station, and the other 
the tremendous increase in electrical construction, due to 
the more general use of electrical energy and the instal- 
lation of numberless new current-consuming devices. It 
becomes expedient and thoroughly practical, therefore, to 
render to the electrical field a timely service that will be 
at once comprehensive and indispensable. It is highly 
important that the alert manager of the central station be 
in the closest touch with those ideas and suggestions that 
will put new consumers on his circuits. It is just as neces- 
sarv that he b»come expert in the sule as in the economical 

production of electrical energy. It will be the policy of 
this journal to publish information that the selling organi- 

sation of the central-station can make of immediate prac- 

tical application to its own problems. It will make a com- 

prehensive study of the opportunities in every industry 

for the greater use of electricity for every kind of service. 

It will present specific examples of the advantages of 

electricity wherever it can be employed, and describe the 

most successful methods of introducing such applications. 

In the electrical construction field the work done bv 

“ Electrocraft " will be greatly enlarged. The services of 

the publisher, whose energv and understanding of the 

particular needs of the field were responsible for the great 

success made by *'Electrocraft," have been retained. 

Ample resources and facilities are now provided for the 

carrving out of this work. Augmenting this journal's 

widened scope as a medium of practical information, a 

complete buvers’ reference of electrical material will be 

published. These features, supplementing the qualities 

that have marked the continued advance of this journal 

for the part thirty years, make the “ Electrical Review 

and Western Electrician,” in value to its readers and in 

service to its advertisers, the indispensable electrical 

weekly. 


A New Internal Combustion Engine. 


Details are published in the technical journals of a new 
oil-fuel engine now being placed on the market by the 
Remington Oil Engine Company, of Stamford, Connecticut, 
which it is claimed embodies an entirely new principle in 
the vaporization and ignition of heavy oils. Under the 
operation of this new method, the process of vaporizition 
does not separate the heavy hydrocarbons of the oil into 
their constituent parts, and, therefore, there is no deposit 
of carbon. Vaporization is effected without the“ cracking ” 
of the oil and with a clean exhaust. The irregularities of 
vaporization and ignition in oil engines have in the past 
made it necessary to construct excessively heavy machines 
in order to insure steady running and establish small 
limits of variation of angular speed, but by the new method 
of vaporizing and burning, a regularity of operation is 
obtained which allows the engine to have only medium 
weight. The result is that the engine operates with excel- 
lent speed regulation from full load to no load and with 
no deposit of carbon in the evlinder even though operation 
he carried on for long periods at no load. This, the manu- 
facturers claim, has never before been accomplished with- 
out the use of high pressure. The fuel consumption of the 
engine in sizes as small as 15 h.p. is stated to be not over 
0-6 Ib. of fuel oil per brake-h.p. The consumption is less 
in the larger sizes, and, as fuel oil of a density from 25° 
to 28° Baumé has about 18.500 heat units per pound, it is 
apparent that the thermal efficiency of this type of engine 
is high even in the smaller-units. -— 
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ELECTRIC CRANES FOR STEEL MILL SERVICE. 
By E. Friedlaender.* 


The rapid and cheap handling of all kinds and sizes of 
material by means of electric cranes has greatly influenced 
the making of steel products and helped considerably to 
reduce cost. One man can produce only about 33,000 
foot-pounds of work in ten hours, where by means of a 
crane the same man could perform easily ten times as 
much work in the fraction of one minute. 

Electric cranes are not nearly so wasteful in power 
consumption as hydraulic cranes ; power 1s used in direct 
proportion to load lifted ; on hydraulic cranes, however, 
cylinders have always to be filled, regardless of whether 
the hook is handling full, light, or no load. Nevertheless, 
the large number of gears, shafts, bearings, ropes, etc., on 
electric cranes cause a great amount of frictional resistance, 
which should not be overlooked. Good lubricated cut 
gears have an efficiency of from 96 to 98?5, but when dry 
worn and out of alignment as low as 9225. Each bearing 
causes a loss of from 1 to 79$, according to lubrication 
and alignment. Rope stiffness reduces efliciency from ] 
to 3?5, depending on the diameter of sheaves and drums. 

The total mechanical efficiency of electric cranes hardly 
ever exceeds 65 to 75?,, and, together with electrical 
losses in motors, controllers and conductors, brings overall 
efficiency down to 50 to 6095. It is, therefore, very im- 
portant to use the least number of shafts, bearings and 
gears possible to reduce dead weight to a minimum, and, 
last, but not least, keep all frictional surfaces prop:rly 
machined, aligned and well lubricated. This will not alone 
decrease power consumption, but at the same time reduces 
considerably the cost of maintenance and repairs of motors 
and controllers. The wrong application of brakes can 
also greatly increase power consumption on cranes and 
punish severely all mechanical and electrical parts. Motors 
should not work against friction of brakes, but be released 
from it oa the first step of the controller. This is easily 
accomplished by the use of magnetic-actuated brakes, but 
is entirely dependent on the skill of operator with hand or 
foot brakes. 

More important yet is the proper speed control of crane 
motors; their rapid starting, stopping and reversing by 
unskilled men is not only very wasteful in power, but also 
very hard on all machinery, especially electrical. The best 
remedy is, probably, to take the control out of the hands 
of operators and predetermine acceleration, speed, torque 
and current through magnetic switches. ‘this means, 
however, extra complication and expense, bat will in the 
end pay for itself. 

In regard to working efficiency of electric cranes, 
wherever a great amount of material has to be handled, 
the general rule of keeping material always going in same 
direction should be adhered to as much as possible. It 
18 very inefficient and costly to handle small loads at very 
high speeds over long distances on large and heavy cranes. 
In deciding on the speed of different motions we should 
not lose sight of the fact that the normal load hardly ever 
exceeds one-fourth maximum load and speed should 
rather be made to suit normal load ; work in foot-pounds 
should then be made the same for the maximum load. 
Series direct-current motors are better adapted to this 
than alternating-current motors and will give, for this 
reason, a better working efficiency. 

The proper type of girders should be selected for the 
work to be done by cranes. Heavy double or single-leg 
gantries should not be used where fast and continuous 
bridge work is required. It does not matter whether box, 
lattice, single-web, or rolled-beam section is emploved for 
girders ; all will give equal satisfaction if properly designed. 
It is erroneous to think that lattice girders on outdoor 
cranes are not so susceptible to wind pressure ; experience 
has proven that the four rows of angle braces of girders 
cause as much resistance as plated girders of same capacity. 
The fish-belly girder allows material to be used to best 
advantage ; the square lattice girder, however, 1s easier 
fabricated, as all sections at different points are alike; it 
makes a rigid and stiff construction, if properly braced, 
with the least dead weight. 


* Abstract of a parce presented before the Iron and Steel Electrical 
Engineers New York. 


Gears, bearings and shafting may be regarded as the 
most important parts of crancs. On their proper design 
depends largely the efficiency, safety and cost of main- 
tenance of cranes. Wherever possible, worm, bevel, split 
and overhanging gears should be avoided. Al gears 
should be of steel, with standard involute-cut teeth ; all 
high-speed gears should be made of high carbon steel 
properly tempered and to run in oil-bath. No pinions with 
less than 13 teeth should be used, as they will run rough 
and are liable to be mechzrically week. 

Although only one-half maximum loed can come or- 
dinarily on one tooth, for the sake of longer life and safety 
each tooth should ke made amply strong to stand entire 
maximum load. As all gears on cranes are worked in either 
direction and continuously revcrscd, teeth should be, made 
so strong that they will resist absolutely ell bending 
stresses; otherwise crystallization and breaking of teeth 
would be the final result. One cannot recommend too 
strongly to run all gears, wherever possible, in oll-bath ; 
the resultant noiscless and easy running of the crane, as 
well as better efficiency and lower cost of upkeep, would 
soon pay for it. 

All brackets and bearing supports should be made 
strong enough to avoid deflection of shafts and their 
hinding in bearings. Where, on account of the light weight, 
it is Impossible to prevent working and twisting of bearings, 
they should be made of swivclling type and be self-aligning. 

` The use vf roller or ball beatings on cranes for n ill work 
cannot be recommended, and should only be allowed 
where, on account of hand power, friction must be reduccd 
to a minimum. 

It is surprising that more use is not made by crane 
builders of oil-ring beaiirgs similar to these on motors. 
Cranes equipped throughout with such bearings are always 
ready for -work, much cleaner, do not drop oil on men 
and objects below, run easier and quieter, with less power 
consumption and cost of maintenance. 

Cranes are generally handled wuch rougher than any 
stationary mechincry and require continuous attention. 
They are naturally located in very inaccessible places, 
often high up, very hot, dirty and smoky. Proper means 
should always be provided to give eesy access to them 
without necessitating climbing of ladders or building 
columns; good stairways with railing, platforms and 
galleries on top for necessary inspection and repairs should 
always be furnished with crane structure. Crane girders 
should always have walks all around girder, and, if possible 
trolley, to prevent slipping or falling from crane. 

The use of over 275-volt currents on crancs cannot be 
recommended, as accidental touching of conductors is 
liable to be fatal. Even where electric shock is not dan- 
gerous, it may cause serious injury through fall by fright ; 
therefore, bare conductors should be avoided as n:uch as 
possible or Le plainly marked by some bright colours. 
Means for preventing cranes from running awry and 
wrecking themselves through wind pressure or accidental 
stariirg of motors should always be provided. 

The proper location and arrangement of operator’s cab 
is of great importance. Over yards, when material is often 
obstructing clear view, where operator handles material 
by means of grab buckets or lifting magnets without any 
assistance bclow, cab is best mounted direct on trolley. 
Man trolleys can be operated at higher specds; manual 
brakes can easily be provided to control trolley and hoist 
motion, and crane can be wired easier and cheaper. Locating 
cab in centre on one side of crane, instead of on end of 
girder, gives operator often a much better view. 

Crane motors are called upon to work mostly under 
very trying conditions, such as shocks, vibrations, frequent 
starting, stopping and sudden reversing, high lowering 
speeds, overloads, and many others, not to mention dirt, 
heat, rain and, last, but not least, lack of attention. 

The ordinary commercial motor has been found unable 
to withstand continuously such conditions, and special 
mill-type motors had to be developed by motor builders 
for this work. Through co-operation with operating men, 
all weak, defective and undesirable features have been 
remedied, and there should'be no trouble in getting crane 
motors which will stand operating conditions of mills and 
at the same time reduce cost of maintenance and repair 
to a minimum. 
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Motor frames are now made cntirely of steel and allow 
easy access and removal of armatures and fields, being 
split horizontally through field castings and bearings. The 
spider construction makes it possible to renew shaft or 
commutator without touching windings. Shafts are made 
much heavier, with larger keys and taper ends; core 1s 
pushed on spider instead of on shaft in such a way that it 
cannot get loose and damage windings or leads. Ample 
ventilation with very low core losses is provided ; brush- 
holders have adjustable tension springs, bearings are 
arranged for oil-ring lubrication. Insulation is almost 
fireproof and will stand higher temperatur:s than on 
standard motors. 

The poor commutation of high-peak current has always 
been a defect of crane motors, and caused frequent renewal 
of brushes and commutators, The introduction of inter- 
poles on all crane motors has greatly helped to improve 
commutation and do away with rough and worn com- 
mutators, short-circuiting of bars, and final grounding of 
motors and burning of controller contacts, as well as 
blowing of fuses. Sparking and flashing over at brushes 
even with three times full-load current is not often en- 
countered on interpole motors. The slower speed of these 
motors allows quicker acceleration and stopping, with less 
braking effect and current consumption. 

The usual practice of rating railway motors after one- 
hour full-load run with maximum temperature not. to 
exceed 75 degrees centigrade, is the one that should be 
adhered to in most instances, especially on bridge and 
trolley motions, where, on account of fast acceleration of 
large and heavy masses, current values are liable to be- 
come very high. The half-hour rating will give motors 
large enough for cranes, which are generally not worked 
so hard and steady; as, for instance, in shops, engine 
rooms and over machinery in mills. 

It should not be overlooked that the rate of temperature 
rise of crane motors is slow, in order to meet the one-hour 
rating, but that the maximum temperature is often finally 
exceeded and liable to deteriorate insulation if surrounding 
temperature is excessive, as is often the case in mill build- 
ings. Manufacturers of electric machinery should state the 
maximum temperature their apparatus can be submitted 
to without any danger of injuring insulation, also what 
influence continuous high temperatures would have finally 
on motor windings. 

In deciding on the proper size of a motor for certain 
work, not only weights, speeds and efficiencies should be 
taken into consideration, but, on account of rating of 
motors, the time of work and rest and average speed and 
load should be given attention. The great speed variation 
of series direct-current motors under changeable load 
should also be considered in determining size of motor, 
independent from the power required. The maximum 
speed of motion is always considerably higher than the 
mean speed, and could, of course, be reduced by accelerat- 
ing and stopping in less time, but this would increase load 
of motor and necessary braking power and make wear and 
tear on gears, shafts and brakes heavier. 

As the combined mechanical and electrical efficiency of 
cranes is only about 50 to 60°, not more than 22,000 
foot-pounds of work can be gotten out of a 1 h.p. motor 
for crane work. This may give a somewhat bigger motor 
on small cranes, but would hardly be objectionable, as 
such cranes are working generally faster and more con- 
tinuous than large cranes and are subjected to rougher 
treatment. 

As the capacity of direct-current motors is mainly 
limited by the rise in temperature and motors are liable to 
exert torque greatly in excess of the capacity of the crane 
and cause serious breakdowns, devices should be provided 
to limit torque and current to a predetermined maximum 
and stop the motor before any harm is done. 

Tn lowering a load the motor is assisted by the descending 
weight and is liable to attain very high speed, causing 
sparking and flashing at brushes and often serious injury 
to armature and field windings. The controller should. 
therefore, be arranged to prevent the speed from exceeding 
twice full-load speed. Alternating-current motors do not 
permit speeds much in excess of synchronous speed and 
van be counted on to take the place of mechanical retaining 
brakes. Operators, however, must be careful and not shut 
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off power, as the motor would then be liable to attain very 
high speeds. 

The altcrnating-current motor has encroached more and 
more into the field of the direct-current motor and suc- 
cessfully replaced same where speed and direction of 
rotation is constant. Their introduction for crane work, 
however, has been slow, for many reasons. 

The series direct-current motor has speed-torque charac- 
teristics especially well adapted for crane service. To give 
similar characteristics to the alternating-current motor 
much of the simplicity and advantage of the alternating- 
current motor had to be sacrificed. The simple squirrel- 
caged motor had to be changed to a wound-rotor motor 
with slip ring and brushes. On account. of closed slots, 
windings are tedious and difficult to put in place and to 
form into the required shape. Open or semi-closed slots 
would greatly simplify winding, but decrease efficiency of 
motor. 

The maximum starting toque is not as great as on 
direct-current motors and regulation much poorer, as speed 
will exceed very little synchronous speed. even at no load, 
and if maximum torque is exceeded the motor is liable to 

ull out and stop entirely, and cannot start again unless 
load is decreased. 

The large magnetizing currents of alternating-current 
motors under all load conditions are liable to heat them 
up considerably when worked: steadily, and must not be 
overlooked. These wattless currents do not represent 
energy and do not increase power consumption, but will 
heat up motors, transformers, generators and conductors. 
Voltage drop should be avoided as much as possible on 
alternating-current motors, as torque varies as the square 
of the applied electromotive force ; this, of course, means 
heavier conductors on cranes and feeders than for direct- 
current cranes, where drop in voltage affects mainly speed, 
not torque. Efficiency at light loads decreases rapidly, 
and it is, therefore, advisable not to make motors too large 
for the normal work. 

“Although alternating-current cranes can handle a load 
just as delicately as direct-current cranes, they cannot 
perform as much work, i.e., act as quickly as direct-current 
cranes. Only the maximum loads can be hoisted at the 
same speed on both cranes, the speed of light loads and 
lowering being much higher on direct-current cranes. The 
suggestion of slowing down alternating-current motors for 
heavy work by means of resistance and of speeding up for 
light loads, to approximate direct-current crane work, 
means larger motors and lower operating efficiencies. 

Single-phase commutator motors have about the same 
characteristics as series direct-current motors, and are 
better adapted for crane work than three-phase syn- 
chronous motors. However, they have been very little in 
use on account of complicated construction of motor and 
their inability to commutate large currents. 

«ince the introduction of electric motors on cranes and 
their ability to generate electric energy, great efforts have 
been made to use the generative control and do away with 
mechanical retaining brakes. The very same characteristics, 
which make series motors and their rheostatic control best 
adapted for crane work, are very detrimental for regenera- 
tion and do not permit very readily lowering step by step 
by means of dvnamic braking. The self-excited series 
generator is slow in building up its field with resistance 1n 
circuit, allowing load to descend until the field is strong 
enough. Unlcss the operator handles the controller properly 
and the weight is sufficient to overhaul the drum, this 
rheostatic dynamic-brake control is hardly satisfactory. 

By giving the series motor shunt characteristics, dy- 
namic-brake control has become almost perfect. The 
operator can handle the controller as usual, and is able to 
lower either the empty hook or the maxunum load step 
bv step at any desirable speed. By dividing the arinature 
and field in two separate cirewts and exciting fields 
separately, counter electromotive force can be lowered or 
raised above line voltage as desired.” This, hewever, re- 
quires large rheostats in addition to controller resistance 
and brakes, which will release the motor when current is 
at its minimum value. The use of shunt brakes, or placing 
of series brakes with resistance directly across the line, 
would easily overcome all trouble. 
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AUTOMATIC 
TELEPHONE 
EQUIPMENT. 


An immediate connection at any time of the day or night. 


An instantaneous intimation either that the connection has been effected or 
that the telephone is engaged. 


Certainty of connection with the right number. 


Freedom from interruption in the middle of a conversation. 
No operators to overhear conversations. 


Great reduction in operating expenses, as manual labour is no longer required 
to deal with each message. 


The manual system to secure operating efficiency and economy requires 

concentration, and therefore the installation of costly and unwieldly multiple 

switchboards. In the Automatic System the sub-division of the Exchange 

presents no difficulties, and thereby substantial savings can be effected in 
cables, etc. 


Substantial savings in repairs and replacements. 


A diminution in the cost of providing Exchange Switch Rooms and Sub. 
offices, as the space occupied by the Automatic Apparatus is much less 
than that required for the Manual System. 


Installations can be provided for any number of lines. 


Please address enquiries to— 


BRITISH INSULATED & HELSBY CABLES, Ltd. 


Head Renn oy meee TA LANCASHIRE. 


BRANCH OFFICES: 


LONDON— Lennox House, Norfolk Street, Strand. CARDIFF—1 and 2, Western Mail Chambers 
MANCHESTER-—2, Parsonage, Blackfriars. NEWCASTLE-ON-TYNE—33, High Bridge. 
GLASGOW--177, West George Street. DUBLIN—17, Crow Street. 


BIRMINGHAM —19, Barwick Street. BELFAST—11, Queen Street. 
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SECRET TELEGRAPHY. 
A Simplified System of Cable and Wireless 
Transmission. 


Messrs. Johnson & Varley, of 40, King-street, Cheapside. 
E.C., described this week at 37a, Fisnbury-square, London. 
a new system of tuned telegraphy. As regards cable work 
they claim that it 1s possible to send across a simple cable 
as many as twenty-five messages simultaneously, to trans- 
mit them by a machine as easy to manipulate as a type- 
writer, and to receive them by a corresponding instrument 
at the other end; to be able to send messages that cannot 
be tapped, and to use the wire for purposes of telephony 
at the same time that telegraphic messages are being sent. 
As regards wireless work they retain the Morse system, 
but they claim to be able to send three types of message: 
one to convey general news to be picked up by any ap- 
paratus, a second to convey messages to a certain group 
of stations, and a third to be received only by the particular 
station with which the transmitter is in tune. 

The system is based on the accurate tuning of thin strips 
of metal or reeds. It is common knowledge that if one of 
these reeds is changed only at one end it vibrates at a 
certain note independently of the temperature. The 
number of vibrations is capable of very delicate manipu- 
lation so that an indefinite number of reeds can be made 
to vibrate at varying speeds within the limits of a single 
musical tone. For a single receiver for cable work the 
patentees have forty-nine small coils, each of which is 
fitted with a reed (corresponding to the hammer of the 
ordinary induction coil) that vibrates at a slightly different 
rate. The transmitting apparatus has a similar set of 
small coils, close to which 1s an indicator consisting of an 
equal number of reeds tuned to vibrate at the same rate 
as the reeds of the receiver. The current starts from a few 
cells of low voltage, passes through a coil attached to the 
indicator to the forty-nine coils that are coupled in parallel 
and in series, thence to a single coil that further raises the 
potential and so at a very high potential across the cable 
to the receiving coils at the other end of the cable, where, by 
asvstem of relays, each of the forty-nine signals, after being 
picked up and ** discriminated " by the tuned coils, records 
its special message. Tuning is effected by means of the 
indicator. The reeds on this, it will be remembered, 
are accurately in tune with the reeds on the receiving 
apparatus; the forty-nine reeds of the indicator can be 
brought opposite to the core of the indicating coil which 
18 in circuit, and any one of these will only vibrate when 
the corresponding reed of any one of the transmitting reeds 
is accurately adjusted bv means of a screw so as to be in 
perfect tune. When this occurs, it is plain that the receiving 
station (which is in tune with the indicator) is also in tune 
with the transmitting coils. 

In elucidating his system, Mr. Johnson used the analogv 
of the orchestra, and pointed out that however many the 
instruments there was no such thing as interference. 
Similarly he showed that a cable could take an indefinite 
number of vibrations which were passing at different rates 
of vibration. without there being any interference. In 
other words, all these impulses could pass across the cable 
svnchronously and be sorted out by the receiving instru- 
ments at the opposite end of the cable. As regards quanti- 
ties used, he claimed that with three volts he could operate 
at once twenty-five transmitting and receiving instruments 
at both ends (fifty complete installations) without any 
risk of interference acrqss the Atlantic. The amperage 
was as low as 5.7 ampere, and in consequence there 
was no danger of the cable becomng charged stati- 
cally. It could also be used at the same time for telephonic 
purposes, provided that a telephone were used that was 
operated by a tuned reed instead of by a diaphragm. 

In actual practice the transmitting instrument is to 
have the form of a typewriter, with forty-nine keys, each 
of which will actuate one or other of the coils mentioned 
above, and it is clear that the operator will have no need 
for the high degree of skill that is at present. necessary 
for the transmission and reception of the Morse code. 
Further, instead of its being necessary to give some three 
impulses for each letter as 1s required for the Morse svstem, 
a single impulse will suffice, and in this way a great economy 
of time and skill in transmission will be effected. 
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The wireless system, though the Morse alphabet will 
still be used. depends on the same idea. The transmission of 
general messages 1s based, as at present, on the emission 
of very roughly tuned waves from a coil. For the general 
type of message, intended to convey news of common 
interest, messages would be conveyed bv the dot and 
dash method, operated by à make and break key. When, 
however, a semi-general or a private message is to be sent, 
the ordinary circuit is closed, so that an ordinary receiver 
would be drawing a simple straight line and a reed is inter- 
posed to operate the make and break of the coil and to 
send out tuned vibrations. It is only to these that the 
receiver will respond. As before, a receiver has been con- 
structed to be in accurate tune with the transmitter; it 
has an extremely delicate coherer, consisting of pure iron 
filings, and 1s kept in a state of constant movement by a 
rapidly turning spiral. To all but tuned vibrations this 
receiver is dumb, and it is clearly possible to arrange for 
only one instrument to be in tune with a given turn of the 
transmitter, and the message, therefore, to be private; or 
for several to be in tune when the message would be semi- 
general. 

From the demonstrations given this week, though these 
were only on a small experimental scale, it seems clear 
that a verv remarkable advance has been achieved in 
telegraphv ; in fact, that a suitable means has been found 
of increasing enormouslv the amount of useful work to 
which a cable can be subjected, of reducing the skill re- 
quired, and of securing a svstem both of wireless and 
cable telegraphy that can successfully resist all attempts 
made at tapping it. 


IQII. 


AN ELECTRICAL BALL. 


The first Electrical Engineers’ Ball to be held in the 
Midland district will take place at Birmingham on Friday, 
January, 12 and promises to be a great success. It will be 
given in the Grosvenor Rooms of the Grand Hotel, and will 
be under the patronage of the Lord Mavor and Ladv 
Mavoress of the Midland city. and the arrangements are in 
the hands of a very strong committee, including Mr. R. A. 
Chattock (Chairman), Messrs. C. Armstrong, F. Ashlin, 
J. H. Barker, G. Barnard, P. R. Boulton, H. Foster, A. 
Handley, J. Hilton, A. Home-Morton, J. P. Kemp, R. G. 
Mercer, R. K. Morcom, A, Pearson, M. J. Railing, M. 
Solomon, A. C. Soutter, J. J. Steinitz, B. Threlfall, G. C. 
Vvle, A. Willmot. The Hon. Treasurer is Mr. Howard 
Foulds, 14, Dale End, Birmingham (Tel. No. Central 2501), 
and the Hon. Secretary Mr. H. B. Matthews, Winchester 
House, Victoria-square, Birmingham (Tel. No. Midland 
1511). 


«ZED" FUSES AND *THE MIRACLE." 


Messrs. Siemens Brothers Dynamo Works, Ltd., inform 
us that they have received the order to supply the whole 
of the fuse distribution boxes and iron-clad switch. and 
fuse gear required in connection with the forthcoming 
production at Olympia of the wordless play entitled " The 
Miracle.” The “ Zed " distribution boards will, of course, 
have to comply with the theatre regulations of the L.C.C., 
and the supply of these boards in record time (the order 
has to be completed in ten days) was only made possible 
bv the firm's extensive experience of theatre installations, 
enabling them to standardise boards of suitable design. 
The whole of the iron-clad switches will be of their standard 
"SW" tvpe, manufactured at Stafford Works. These 
boxes, we understand, are selling so well that the firm has 
been obliged to adopt special arrangements to keep pace 
with the demand. 


The“ New Zealand Shipping and Commerce " states that 
the Nelson Borough Council has appointed a special com- 
mittee to prepare, with the City Engineer, a report on the 
question of tramways for the borough. The Palmerston 
North Borough Council has decided to obtain a report from 
Mr. F. Black, electrical engineer, Wellington, N.Z., as to 
the installation at Palmerston of an Edison battery and 
overhead trolley trams. 


THE ELECTRICAL ENGINEER, DECEMBER 


I5, IOII. 715 


Electrical Contractors Section. 


Contracts Open and Accepted, and Business Prospects. 


NWOTIOE. 
Contract and Miscellaneous Advertisements should reach 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, B.C. 


CONTRACTS. 


O F BIRMINGHAM. 


Cats 


ELECTRIC SUPPLY DEPARTMENT. 


VACANCIES FOR Positrons AS DYNAMO ATTENDANTS AT 
SUMMER-LANE STATION. 


The Department has a few vacancies for Dynamo 
Attendants at the Summer-lane Electricity Works. Appli- 
cants must be about 21 years of age, must possess a fair 
electrical knowledge, and have served an apprenticeship of 
at least three years at mechanical engineering. The com- 
mencing rate of wages is 25s. 9d. per week of 56 hours. 

Forms of application can be obtained from the under- 
signed, and these must be returned, together with copies 
of any recent testimonials on or before the 20th inst. 

The Dynamo Attendants are emploved in generally 
assisting the running Staff of the Station, and the most 
suitable are promoted as vacancies occur to more respon- 
sible positions in the Station. 

R. A. CHATTOCK, M.I.E.E., 
City Electrical Engineer and Manager. 
14, Dale End, 


Birmingham. 


Tio SH OF STOCKTON-ON-TEES. 
SHIFT ENGINEER. 


Wanted, Shift Engineer, capable of taking complete 
charge of eight-hour shift. Must have been used to Low 
Tension Station on the three-wire system with batteries, 
and have had experience in mechanical engineering works. 
Wages 30s. 6d. per week, rising to 38s. State age, which 
must not be less than 24 years, experience, when could 
commence duties, and forward copies onlv of three testi- 
monials to the undersigned. 

J. J. SMITH, 
Borough Electrical Engineer. 


Contracts Open. 


HOME. 


Croypon.—The Corporation invite terders for the supplv of 
high tension switehboards at the Electricity Works, Factory- 
lane. Particulars, £1 ls., from the Borough Electrical Engineer. 
December 22. 


DaRTFORD.—The Urban District Council invite terders for 
the supply ard erection of (a) one unitlow high speed vertical 
engine, tardem generators, ard 3-wire balancer; (b) three 
superheaters and extensions to pipe work ; (c) switehboerd ; (d) 
electrically driven centrifuge] pump. Perticulars, £2 2s , from Mr. 
J. D. Pember, Electrical Engineer. Jenuary 23. 


MANCHESTER.— The Corporetion invite terders for the supply 
of electrically driven pumping plant, pipe lines, ard storage terk 
at the Elm-street cold air stores. Perticulars, £2 2s., from the 
Officer of the Markets Superintendent. December 20. 


SHEFFIELD.—The Corporation invite tenders for the supply of 
two sets of high-speed direct-coupled vertice] ergines and 
alternators, 25 kw. single phase, 100 volts Z0 periods ; for lighting 
at the Sewage Works, Wircobsnk. Particulars, 10s., from the 
City Engineer and Surveyor, Towa Hell. December 21, 


TECHNICAL. 


NORTHAMPTON POLYTECHNIC INSTITUTE, 


St. John Street, Clerkenwell, E.C. 


ADVANCED LECTURES IN ILLUMINATING ENGINEERING, 


A course of 10 icctures on Illuminating Engineering will bo 
held on Tuesday evenings, at 7.30 p.m., commencing on the 
16th January, 1912. Each lecture will be given by a specialist 
and will deal with the principles and practical problems of the 
particular subject. The lectures will be adapted to a general 
technical audience, The following are the short titles of the 
different lectures : — 

The Nature of Light and of Radiation. 
Photometry and the Measurement of Light. 
The Production of Electric Light and its Distribution. 
The Chemistry of Gas Manufacture and Lighting. 
The Use of Shades and Reflectors, " 
Physiological Factors in Hlumination. 
The Practical Use of Are Lamps. 
The Practical Use of Metallie Filament Glow Lamps. 
The Practical Use of Gas Lamps. 
Fees;— Single lecture, 2s, Gd. per lecture. 
( Members, 10s, 
Full Course ( Non-members, 155, 
Further particulars can be obtained on application at the 


Polytechnic, or by letter addressed to 
R. MULLINEUX WALMSLEY, D.Sc., 
Principal. 


Oo EE d 
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OVERSEAS. 


Bosyta.—The British Consul at Sarajevo (Mr. F. G. Freeman) 
reports that tenders will be received, up to December 15, at the 
Stadtmagistrat, Banjaluka, Bosnia, for the erection of hydro- 
electrie plant for the supply of power and light to the town of 
Banjaluka ; alternative tenders are asked for a plant with a 
capacity of 1,500 h.p., capable of being increased to 2,500 h.p. 
and a plant with a capacity of 2,000 h.p., capable of being 
increased to 5,000 h.p. Copies of the specifications, etc., may be 
obtained from the Stadtmagistrat, Banjaluka. 


NAPIER, N.Z.—Tenders ere invited by the Corporation 
of Napier, New Zealand, for electric tramway, lighting and 
power works as follows :—Co: tract. No. 2.—Permanert way, 
road and sewer alterations, overhead work ard supply mains. 
Contract No. 3.— Power station, car shed, ard repair shop equip- 
ments. Contract No. 4.—Rolling stock. 'l'e:d»rs will be received 
by the Town Clerk, Napier, up to February 7. A deposit of 23°% 
of the value of the offer must accompany each tender. Copies of 
the plans and specifications may be seen by British contractors 
at the Commercial Intelligence Branch of the Board of Trade, 
13, Basinghall-street, London, E.C. 


Tenders Accepted. 


BunNLEYy.—Coble supplies for the Corporation Electricity 
Department: Tne British Insulated & Helsby Cables, Ltd. 


LivERrooL.— Plant for the Electricity ard Tre mways Depart- 
ment at Lister Drive power station; two 2,000 kw. d.c. turbo 
senerators: Tne British. Westinghouse Electrical & Manu- 
facturing Compery, Ltd.; two 3,500 kw. turbo-alternators 
complete: The British Thomson-Houston Company, Ltd. 


LoNDoN.—10 h.p. three-phase motor and starter for London 
County Councils Stockwell sub-station: The Lancashire 
Dynamo & Motor Company, Ltd., £55 105. 


SALFORD.— 60 h.p. compound vertical steam engine with 
Lancashire dynamo and switchboards for slab-making plant at 
Agecroft Depot: Messrs. Browett, Lindley & Company, Ltd., 
£302. 
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DOWSING’S 
PATENT ` 

Luminous Electric Radiators, 

CONVECTORS and RADIO-CONVECTORS 


(DOWSING-HUNTLEY SYSTEM). 


INDISPENSABLE 


ESSEX 


PORTABLE ELĽCTRIC 


HAND LAMPS 


FIERCE 
RED HEAT. 
STRONGLY MADE, 
— HANDSOME APPEARANCE. 
VARIOUS DESIGNS. 
LIBERAL Write for List and Trade Terms "EE? 
TERMS THE ESSEX ACCUMULATOR CO, 
TO THE 491 & 499, Grove Creen Road, Leytonstone, LONDON, N.E. 


TRADE. 


GUARANTEED QUALITY 
PROMPT DELIVERY 
F. CARSON x EVANS. 

3 FENCHURCH BUILDS LONDON EC 


BASTIAN'S PATENT 


Type .408n 
Write for Speoial Leaflet of &bowe. 


List A—Electric Heating. 


List B—Electric Cooking and Heating. 
Also Lists List C—Electric Sun Baths. : 
List D—Medical Electrical Apparatus. 


To NewShowrooms: 105, Gt. Portland St., W. 


“THE BEST IS THE CHEAPEST." 


The best text book on electricity is also the cheapest. Prof. Magnus 
Maclean's MODERN ELECTRIC PRACTICE is the best book because 
it is written by 38 recognised experts. It is the cheapest not only 
because accurate, reliable books are always cheapest, but also because, 
owing to the large sale which it commands, its six large and lavishly 
illustrated volumes can be sold at 9s. each. Anyone who needs a prac- 
tical reference book on electric practice can obtain 


MODERN ELECTRIC PRACTICE 


ON EXCEPTIONALLY FAVOURABLE TERMS. 


THE CONTRIBUTORS :—A. Hay, D.Sc., Prof. E. W. MARCHANT, D.Sc., W. C. MOUNTAIN, J. LEGGAT, E. J. 
BERG, A. T. SNELL, C.E., M. B. FIELD, G. G. BRAID, A. F. BERRY, J. T. NIBLETT, W. E. WARRILOW, J. C. A. WARD, 
W. B. EASON, W.W. LACKIE, €, BYNG, V. ZINGLER, F. BILLIOTTI, C.J. ROBERTSON, J. R. WiGNALL, V. WATLINGTON, 
I. E. WINSLow, A. G. SEAMAN, H. C. BUCKMASTER, W. W. BEAUMONT, P. DAWSON, J. K. STOTHERT, H. O. BECKH, 
M.A, W.H. BOOTH, J. SHIFLDDS, D.Sc., Ph.D., A. C. BOOTH, DANE SINCLAIR, D. BURNS, Dr. DAWsoN TURNER, B.A., 
W. E. LANGDON, W. B. HIRD, B.A., Dr. GOLDSMIDT, J. CAMPBELL, D.5c., W. ALLAN. 


THE CONTENTS —The above six handsome books contain, in carefully indexed form, practical advice on a 
Measurements, Dynamos, Movora, Transformers and Converters, Storage Batteries, Switches and Switchgear, Mains, P <9 
Distribution and Transmission of Energy, Lighting, Wiring, Fittings, Lamps, Tramways. Rolling Stock, Automobiles, er T 2 
Electric Traction on Riilwavs, Boilers, Steam Engines and Prime Movers, Feed Pumps, Condensers, 7 A 
Economisers, Electricity in Mining, Cranes, Electro-Medical Appliances, Railway Appliances. 25 «e 


“ THE ROAD CARRYING COMPANY, LTD., 68, Renshaw-street, Liverpool. cw 


** Gentlemen,— This is the best work of its kind T have seen. As a book of reference it will be invalue lE e 
able, and at the same time, although technically written, is in such a style as can bereadily grasped by e e or «v 4 
a student or practical working man.— Yours faithfully, ERNEST A. ROSENHEIM (Engineer). a mS $9 et we 


Two models of a Motor and a Wireless Installation respectively, in coloured 
cardboard, prepared specially for the work by an elsctrical engineer, are p;cos:nted a Sa «t BS 
te each subscriber. z cé Je So DAN 

em e qv > 
FILL UP ORDER FORM AND SEND WITH 5/- TO-DAY TO pg- = er eN stor e? hy? 


N j 
WRITE NOW FOR AN ILLUSTRATED BOOKLET. R K UN e 
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WARRINGTON.— Cable supplies for Corporation's Electricity 
Department: The PEN Insulated & Helsby Cables Company. 
Ltd. 

West Ham. caine ian of electric light at Gainsborough- 
rosd Schools: Messrs. J. T. Halsey & Company. £499 18s. 6d. 

WorcESTER.—Vertical turbine and Westinghouse alternator 
for the Corporation’s Electricity Department: Messrs. Jens 
Orten-Boving & Company, £1,828. 


Diary. 


Fripay, DECEMBER 15. 

INSTITUTION oF MECHANICAL ENGINEERS.— Discussion 
on Papers: “ Double-cutting and High-speed Planing 
Machines,” by Mr. J. Hartley Wicksteed, Past-President, 
of Leeds; Paper: ''Oil-burning Locomotives on the 
Tehuantepec National Railway, Mexico,” by Mr. R. 
Godfrey, Aston, Graduate, of Mexico. 


TUESDAY, DECEMBER 19. 

PuysicaL Socirty or Lonpon.—Annual Exhibition, 
Imperial College of Science, South Kensington, 3 to 6 p.m. 
and 7 to 10 p.m. Lecture by the Hon. R. J. Strutt, F.R.S., 
“ Electric Discharge and the Luminosity which Survives 
it,” 4.30 p.m and 8 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Manchester 
Students’ Section. Debate: “ D.C. versus A.C. for In- 
dustrial Purposes.” 

THE INSTITUTION OF ELECTRICAL ENGINEERS (Scottish 
Local Section).—Heriot Watt College, Edinburgh. Paper, 
" The Heriot Watt College Laboratories," by Professor 
Francis G. Bailv, 8 p.m. 


WEDNESDAY, DECEMBER 20. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria Em- 
bankment. Students’ Section. Paper on “ Some Experi- 
ments with Wireless Telegraphy Transmitters,’ by P. R. 
Cowsey and G. G. Dawson, 7.45 p.m. 


FRIDAY, JANUARY 12. 
MIDLAND ELECTRICAL | ENGINEERS.— Ball, 
Suite, Grand Hotel, Birmingham, 8.15 


Grosvenor 
p.m. to 2 a.m. 


NEW ELECTRO-PLATING PROCESS. 

A highly interesting exhibition was given on Friday 
last by the Harvey Electro Chemical Company, Ltd., of 
a new electro-plating process, which is the invention of a 
young ltalian scientist, Mr. Quinton Marino, son of the 
Professor of Chemistry at Rome. 

Mr. Marino, by persistent and systematic research in the 
somewhat neglected science of electro-chemistry, has dis- 
covered a system by which all normally insoluble sub- 
stances, metallic and non-metallic, can be plated with a 
hard and absolutely protective covering of the commercial 
metals and their alloys. 

By the Marino process the inventor has succeeded by 
the aid of hydrofluoric acid in electro-plating earthenware, 
wood, china, glass and other substances with any metal 
in such a way that it is impossible to distinguish the articles 
so treated from solid silver, gold or other metal, as the 
case may be. 

The Marino process can also be used for electrically 
depositing zinc or any zinc alloy to any required thickness 
on steel, iron, or any other metal. A very notable point 
in this connection, and a distinctive feature of this process, 
is that the zinc coating adheres closely to the metal body, 
it is ductile, and does not flake, crack, or peel off. 

A very important point of the Marino process is that 
no heat is employed and, therefore, the inherent quality 
and temper of the steel or iron so coated suffers no injury 
as is frequently the case in regard to steel or iron suddenly 
submitted to the high temperature involved in the immer- 
sion of the plate into a bath of molten zinc. Briefly, the 
latter process is primitive and mechanical and the Marino 
electro-galvanizing 1s chemical and scientific. 

In the case of tanks and cisterns, ete., these crtichks 
may be better zinc coated by the old method of dipping in 
molten zinc, because the metal fills and makes all seams 
and joints water-tight. In the Marino process, however, 
many metal articles can now be galvanized which hitherto 
it has been impossible to protect from oxidisation by a 
zinc coating. Valve bodies, pump chambers, bolts, nuts, 


rivets and small screws can all*be galvanized with the 
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New Lighting Development 


It is desired to form a small Syndicate in 
order to place on the market a | 


NEW LIGHTING 
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greatest success. Even steel springs, the temper of which 
would naturally be affected by the hot process, are now 
being coated with zinc without loss of their inherent 
strength by the electrolytic process of Mr. Marino. 

Aluminium, by reason of its lightness, strength and 
ductility, is undoubtedly a highly useful metal, but its 
great drawback hitherto has been its extreme susceptibility 
to the influence of chlorides, soda and all alkaline salts, 
. and for this reason it has been practically useless in ship- 
building and in any construction work in the neighbour- 
‘hood of the sea, while the same objection applies to its 
general use for domestic purposes, as the oxide which 
instantly forms on the surface of pure aluminium makes 
it impossible to solder. T the Marino process, however, 
alumınium can now be plated to any desired thickness 
with another metal or alloy of metals, such as gold, silver, 
brass, tin, or copper. 

By this means it will be possible to coat and line 
aluminium cooking vessels with tin deposited by the 
Marino process so that they will possess the same general 
durability of iron utensils with the unique lightness of iron 
utensils and these vessels will not be injured by being 
brought into direct contact with soda and salts. 

Again, per contra, by the aid of Mr. Marino’s invention, 
aluminium can now be electrically deposited on any other 
metal, which will, incidentally, be of inestimable benefit 
to gas consumers, as aluminium is the only metal which 
can withstand the effects of gas fumes. 

Mr. Marino has also turned his attention to that much 
vexed question, an electric storage battery. At present, 
notwithstanding the great promises made by Mr. Edison, 
the present storage batteries available for electric traction 
are cumbersome and heavy, besides having a running 
capacity of barely 30 miles. The Marino battery, however, 
promises to supply the long-felt need for an economic and 
efficient storage battery. 


STORAGE BATTERY LOCOMOTIVES. 


The possibility of utilising storage battery locomotives in 
connection with the electrification of large railway terminals, 
such as that at Chicago, has, it appears from a note in the 
“ Electrical World " come under discussion among members 
of the group of electrical engineers connected with steam 
roads who were recently in session in Chicago. It seems 
that several railroad officials and manufacturers have been 
devoting attention to this means of heavy traction, 
and evidence that a good deal has already been accomplished 
in these lines is afforded by the number of battery-driven 
electric cars already in use on branches of Western roads 
as “feeders.” One engineer cited sixteen such battery- 
driven cars employing the new Edison nickel-iron battery as 
already in use out of twenty-two on order. Several of these 
cars, he said, have made 150 miles or more a day, with 
a freshening charge during the noon hour. The high charge 
rate of the nickel-iron battery has made it possible to put 
a large portion of the nominal full charge into these batteries 
in even the period of an hour. In several places where these 
battery-driven motor cars are used on branch-line feeders 
energy 1s purchased from local central station plants where 
the cars lie over for the night. As the time of charging can 
be deferred until the morning hours of hight load on the 
«tation, the electric companies have been able to make a low 
and profitable rate for this service. The batterv-driven 
motor car on auxiliary lines thus seems to have an im- 
portant future significance for the small central station 
which has a low load-factor. For terminal electrification, 
as in Chicago, where there is much interchange of cars 
between the many roads, an efficient and practical battery- 
driven locomotive, it was declared, would simplify the 
problem considerably. As was pointed out, such locomotives 
could use the present tracts without any changes in running 
conductors, third-rails or catenary trollevs, or anv altera- 
tions in track signals, etc., and could interehange traffic 
without difficulty between roads and vards of different 
companies. To gain the same result with the usual means 
of electrification, some uniform standard of equipment 
would be required for all such roads entering into electrifica- 
tion. A storage hatterv locomotive and its tender laden with 
nickel-iron cells, it was estimated, would be about as large 
as the present steam locomotive and would be capable of 
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pulling the ordinary 1,000-ton train at a speed of 20 to 25 
miles an hour over the 15 to 20 miles of electrified tracks 
making up the terminal electrification. While the locomo- 
tive itself would be shorter, the tender required to contain 
the battery, it was said, would probably approximate the 
size of a box car, although of only about the weight of the 
present coal-and-tank tenders. Such a battery tender might 
he dropped off when discharged and a fully recharged 
tender substituted, keeping the locomotive in continuous 
service while its tenders were being charged. On the 
straight tracks clear of switching complications third-rails 
or other conductors might be installed, relieving the de- 
mand on the battery and even aiding-in recharging it. 
Such storage-battery locomotives would offer an excellent 
off-peak charging demand for large metropolitan gen- 
erating svstems from which energy could doubtless be pur- 
chased at à very low rate under these conditions. In case 
the railroads installed their own plants the battery-charging 
load would also prove of advantage in filling up the vallevs 
between the peaks of the train-operation demands. Rail- 
road officials are watching the performance of batterv- 
driven cars with great interest, but, as one prominent 
official declared at the Railway Electrical Engineers' 
banquet, are generally holding off from adopting any given 
system of electrification for the present in the fear that 
rapid improvements as yet only indicated will be made. 


DORMANT ELECTRICAL POSSIBILITIES. 


Discussing some dormant possibilities in electrica! 
engineering at a meeting of the Schenectady Section of 
the American Institution of Electrical Engineers, Mr. H. 
M. Hobart called attention to the increasing use of induc- 
tion generators and motors for very high speeds, and 
especially to the difficulties encountered in the design of 
60-cycle steam-turbo-driven svnchronous generators above 
3,000 or 4,000 kw. output, difficulties which are greatlv 
modified with induction generators. The increasing use 
of synchronous generator and motors for low speeds was 
also foreshadowed, showing that they were inherentlv 
low-speed machines, while induction generators and 
motors similarly are high-speed machines. Mr. Hobart 
also pointed to the advantages of winding generators for 
low voltage and employing step-up transformers between 
generators and transmission line or cable system. This is 
the outgrowth of the successful manufacture of cables for 
voltages above 11,000 volts and the difficulties of insulation 
and mechanical support of end connections in high-voltage 
generators. He also indicated the advantages of emploving 
60-cycle static rectifier sub-stations instead of 25-cvcle 
rotary-converter sub-stations for electric-railway proposi- 
tions, bringing in the feasibility of using 60-cvcle trans- 
mission. He showed the possibilities of decreasing the 
capital cost and at the same time improving the all-vear 
efficiency of rotary-converter sub-stations bv increasing 
the average load on the rotary per rated horse-power, 
and advocated improved methods of cooling electric 
machinerv by use of ducts parallel to the shaft through 
the core, through which air can be forced which carries a 
large quantity of water in suspension, 1.e., fog. He dwelt. 
too, on the large possibilities involved in the electrical 
propulsion of ships, gasolene-electric traction, and the 
advantages derivable from thé use of the internal-com- 
bustion engine for isolated plants in contrast with the 
present practice of large centralised plants with the un- 
avoidable preponderating layout of capital for transmission 


Lonpon ELECTRICAL ENGINEER.—Officer commanding, 
Lieut.-Col. H. M. Leaf. Orders for week ending December 
23 :—Monday, December 18.—" A.” Company : Technical 
work, musketry instruction (standard tests), 7 to 10 p.m. 
Tuesdav, December 19.—' B." Company : Technical work. 
musketry instruction (standard tests), 7 to 10 p.m. Wed- 
nesday, December 20. 1911 to January 2, 1912, Head- 
quarters will be closed. Urgent.—All members of the 
Corps are requested to attend Headquarters on their 
Company Nights to sign Association Form 20, recently 
received from the County of London Association.— 
(Signed) P. H. CAMPBELL, Captain R.E., and Adjutant 
for O.C. London Electrical Engineers. 
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SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Simplified Lighting. 


At the offices of the ELECTRICAL ENGINEER, 149, Fleet- 
street, E.C., there can now, by appointment, be seen in 
operation a set of the Economic High Power Metal Fila- 
ment Series Lamps for street, shop, theatre and factory 
lighting. This new lamp, the invention of Messrs. Atherton 
Brothers, of 7, Redcross-street, Liverpool, dispenses alike 
with station regulator and tub-transformers and affords a 
thoroughly flexible system of street or shop lighting. It 
not only saves the extra cost of these devices, but also 
eliminates the low power factor. The essential feature of 
this lamp is that each fixture is provided with non-inductive 
resistance to take the place of the lamp when it burns out. 
This resistance is automaticallv cut into the circuit. The 
resistance is never in the circuit until the lamp burns out, | 
and then it is used only to compensate for the loss of the | 
lamp, so that the continuity of the circuit is maintained : 
and all the remaining lamps burn without interruption. 
It is claimed for it that it 1s the only series fixture made 
that can be successfully used to operate series metal | 
filament lamps on 110, 220, or 500 volts, and is, in fact, 
the only fixture that gives satisfactory service on circuits | 
of less than 1,000 volts, while it is just as practical and 


" 
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efficient on higher voltages. It is made in two types, high 
voltage and low voltage. The " High Voltage ” fixture is 
adapted to all voltages, high or low, whereas the “ Low 
Voltage " fixture is only suitable for voltages of 1,000 and 
less. The fixtures are precisely the same, except that in 
the “ Low Voltage " type the film cut-out attachment is 
left out. In the“ High Voltage ” fixture both the magnetic 
and ''film-cut-out " are used, making it universal. The 
fixtures are supplied complete, all wired ready to hang; 
the finish is oxidised copper for the upper case; the one- 
piece steel shade is 16 in. diameter, white enamelled both 
sides. It can be used equally well on alternating or direct 
current, high or low voltage, and for practically any candle- 
ower. Those on view at the office of the ELECTRICAL 
hci take 500 watts and are listed at the very low 
figure of £4 10s. complete. ! 


The “ Unit" System of Fittings. 


We have received from Messrs. Simplex Conduits, Ltd., 
of Garrison-lane, Birmingham, and 113-117 Charing Cross- 
road, W.C., an advance proof of their Supplementary List 
No. F. 4, giving an illustrated description of a new system 
of electric light fittings, by keeping a small stock of which | 
electrical contractors can always be ready with artistic | 
fittings for practically every possible position. This system 
of ED DE parts has been devised and introduced in. 
answer to a demand which is met with amongst contractors | 
in outlying districte, but more particularly abroad where | 
the contractor cannot readily draw upon the manu- 


i facturer's stock." It is a practical impossibility for firms, 


particularly electrical houses in the Colonies, to carry a 
representative stock of electric light fittings, unless at a 
considerable outlay, and when one particular pattern of 
fitting is out. of stock it often entails a wait of some months 
before the stock can be replenished. The Simplex “ Unit " 
system consists of half a dozen parts which may be 
assembled in numerous ways, resulting in a handsome 
fitting, varying in design from a table lamp to a 9-light 
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electrolier. Full particulars of these parts and the manner 
in which they are used are given in this Supplementary 
Sheet F. 4, which describes this system. The prices are 
very reasonable. A handsome electrolier, for instance, can be 
made up at a very low cost; a 6-light electrolier can be 
provided at 26s. 6d. list, exclusive of holders. We give an 
illustration showing the component parts of the system 
and another illustrating a typical fitting assembled from 
these parts. In Fig. 1, No. 1 is the stem which consists of 
a split wiring body surmounted by a § in. cord grip cap 
and finished at the bottom 
and held together by a 
knob. No. 2 is the ceiling 
plate «drilled with three 
holes for fixing screws and 
fitted with a $ in. cord 
grip. No. 3 is the arm of 
4 in. brass tube with cast 
ornament and 4 in. nipple 
forlampholder. The back 
neck of the arm is tapped 
$ in. brass thread. These 
three pieces form the essen- 
tials for most installations ; 
with the addition of a few 
further units the outfit can 
be made sufficiently com- 
plete to deal with all 
possible emergencies. No. 4 
isthe spring cord absorber 
made sufficiently strong to 
carry any light fitting. No. 
5 (is the 3} in. gallery 
complete with set screws 
which has many valuable 
applications as will be 
shown. No. 6 is the 2} in. 
gallery which enables the 
fittings (to be used on 
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the Holophane system of illumination, allowing them 
to be fitted with Holophane reflectors and other glassware 
with a 2} in. neck. This application brings the '* Simplex 
Unit" system into line with the latest developments of 
scientific illumination. No. 7 is the small cast hook for use 
where chain suspension is considered desirable. No. 8 is 
the strong oval link chain. Fig. 2 shows the fittings as- 
sembled. The method is the essence of simplicity. It is 
simply necessary to take No. 1 (Fig. 1) remove the bottom 
knob, replace by the holder with shade ring, add suitable 
glass, using gallery if necessary, and the fitting is complete, 
suitable for hall or corridor lighting. or any other purpose. 


POWER FROM PEAT. 

The Peat Plant described herein has been working at the 
factory of Hamilton Robb, Esq., Portadown, since the early 
part of September with entirely successful results. The plant 
which has a capacity of 400 B.H.P., consists of two producers 
each of 200 B.H.P. capacity, coke scrubber, tar extractor, 
sawdust scrubber, exhauster and expansion box. 

The operation of the plant is extremely simple, the peat 
being hand fired into feeding hoppers at the top of the 
‘producer, from which it falls by gravitation into the body of 
the producer as combustion of the lower layers of peat takes 
place. The gas as formed, passes through the coke scrubber 
to the tar extractor where the tar is separated from the gas 
by centrifugal action, the gas thence passing to the sawdust 
scrubber where the final cooling and cleaning take place. 


The gas is drawn through the plant by an exhauster or high: 
speed fan which delivers it to a gas holder or use in the 
engines. ; 

The nature of the gas produced is similar to that of suction 
gas from Welsh anthracite, though it contains a smaller per- 
centage of hydrogen gas, and the thermal value is slightly 
more, about 140 B.T.U. 

The peat fuel is cut from the boglands at Maghery and 
dried by the ordinary open-air method. In this way the peat, 
originally containing about 85% of moisture, can be dried 
during an average drying season to contain about 26% 
moisture. During the last exceptional summer the peat was 
actually dried in the open air to as little as 19% of moisture, 
as shown by chemical analysis. 
guaranteed to work with peat up to 45% moisture, though 
it is naturally not so economical to use peat in such a wet 
state, owing to the excessive cost of carriage in proportion 
to the effective fuel contained in the peat. 

The cost of the peat delivered on site at Portadown is 
6s. per ton, the amount of peat consumed per week 
with an average load on the plant of 275 B.H.P. being 
slightly under 20 tons at a cost of £6, from this must be 
deducted the value of the tar recovered from the plant, 
which averages 35s. per week, leaving a net cost in fuel of 
£4 5s. Previously the factory engines were driven by a 
Mond gas plant using 8J tons of anthracite per week at a 
cost of £13 16s. 3d. With the peat plant at present one 
more labourer is required, but it may be found possible to 
dispense with this additional labour later on. Allowing £40 


for additional wages the saving effected in the cost of 
fuel in a factory of five hundred looms employing from 
five to six hundred hands is £438 a year. 

As regards the working of the plant, the Mond anthracite 
plant has been kept as a standby, and although it is not now 
ever called upon it was found very useful in the early stages 
of handling the peat plant before the men got used to the 
same. The initial difficulty was learning how to control the 
amount of gas made, as sometimes this was altogether 1n 
excess of requirement, and other timesit was entirely in- 
sufficient. One of the earliest troubles was experienced from a 
very unexpected cause. Owing to the exceptionally dry 
summer the peat which had been stacked to dry near the shores 
of Lough Neagh had become considerably impregnated with 
sand blown from the shores ofthe Lough. This sand collected 
on the great bars of the producer in the form of a crude 
black glass, blocking up the bars completely and stopping 
the generation of gas. The trouble was quickly cured 
by adjusting the amount of air admitted between the bars 
and by introducing a certain amount of water vapour into 
the main air supply to the producers. No further trouble has 
been experienced from this cause. 

When the plant was originally put down it was arranged 
to cut the peat fuel into blocks of about five inch cube before 
feeding same into the hoppers. This being found trouble- 
some and expensivethe feed hoppers were altered and the peat 
is now fed in blocks direct as they come from the boglands. 

The only other trouble experienced was in connection 
with the coke scrubber. As the gas passes through this before 


it reaches the tar extractor a large amount of tar was thrown 
down on the coke, especially on the bottom layers, and the 
serubber rapidly became choked, requiring attention everv 
five to six days. Eventually the scrubber was modified 
so as to act as a washer and cooler. the major portion of the 
coke being removed, the gas passing upwards against a 
descending shower of water. Removing the coke had a 
double advantage, inasmuch as not only was the initial 
expense of the coke saved but more tar was thrown out by 
the tar extractor instead of being deposited in a worthless 
condition on the coke. 

As regards the tar, this 1s being sold at a price of about 


| 358. per ton, the amount of tar recovered being 5% -of the 
The plant, however, is ` 


weight of the fuel consumed, or, say, one ton per week. 
The tar on analysis was shown to contain a slight amount 
of paraffin wax and a considerable proportion of heavy oils 
distilling above 270° C. 

This plant, which 1s the only instance in the British Isles 
of the direct utilisation of peat for power purposes, is now 
working daily, giving no trouble whatever, the only operations 
required are the stoking of the plant and the cleaning of the 
ashpits. Owing to the open nature of the fuel it is found that 


[11 k 99 . [] x . e 
no " poking ” such as is necessary with coal plants is re- 


quired, the operation of the plant is, therefore. verv simple. 

The above plant was constructed by Messrs. Crosslev 
Brothers Ltd., Openshaw, Manchester, to their designs 
under the specification of Mr. H. V. Pegg, Assoc.M.Inst.C. E, 
A.M.LE.E., of the firm of T, L. Miller, Wilson & Pegg. 


' consulting engineers, Belfast, Liverpool, and Manchester. 
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NOTES. 


WE HAVE much pleasure in giving prominence to the 

following appeal which has reached us from Mr. 
F. B. O. Hawes, A.M.Inst.C.E., M.I.E.É., and trust that 
it will meet with a hearty and generous response. Writing 
from 18, Park Mansions, Vauxhall-park, South Lambeth- 
road, S.W., Mr. Hawes says : 

Now that winter is upon us and calls are sure to be made on 
the Electrical Trades Benevolent Institution, 1 must beg 
the members of the electrical industry to kindly give it their 
further support. The amount which has been invested since 
January | is £062 18s., and it is most important that this 
should be.brought up to £1,200 before the end of the year. 
I therefore trust that I shall be forgiven for again begging. 
Pensions must be paid only out of the interest on invested 
funds, and consequently it is essential that we should build 
up these more rapidly than has been the case. Many questions 
are askcd me from time to time regarding the position of the 

_ Institution in view of the National Insurance Bill. Permit 
me to say that the majority of those who have benefited or 
are entitled to benefit by the funds of this Institution are 
outside the scope of the Insurance Bill. Beyond this, the 
benefits given by the Institution differ in character and extent 
to those given by the Insurance Bill. 

We can add nothing to the force or cogency of this appeal 

save the reminder that the chairman of the Institution 
is Sir William H. Preece, and the deputy chairman Mr. 

Justus Eck, while the members of the Committee are 

Messrs. H. H. Berry, H. Bevis, Guy Burney, E. J. Clark, 

Sir J. Irving Courtenay, Messrs. W. Davenport, W. B. 

Esson, E. Garcke, T. E. Gatehouse, T. J. Grainger, E. F. 

Johnson, B. Longbottom, P. A. Lundberg, F. H. Nalder, 

C. S. Northcote, H. Oppenheimer, W. R. Rawlings, W. 

Schmahl, L. G. Tate, L. Thurnauer, R. J. Wallis-Jones, 

and S. D. White. 


—_ a 


HE POSTMASTER-GENERAL’S promise with regard 

to local rates on the telephone authority will give 

a certain amount of relief to municipalities, but it 18 to be 
feared that it will be nothing like what was at one time 
hoped and expected. The question was raised almost at 
the very end of the Session by Mr. Bowerman, who asked 
if Mr. Samuel had received representations to the effect 
that, in connection with the impending transfer of the 
National Telephone Company’s undertaking to the Post 
Office, no statutory provision had been made to retain 
the property as rateable hereditaments, and that, in the 
absence of such statutory provision, the local rates must 
suffer unless the Government continues to pay local rates 
on the telephone undertaking after the transfer or makes 
an equivalent contribution in lieu thereof, based on the 
full annual value of the undertaking. Mr. Samuel’s 
reply was to the effect that statutory provision to make 
rateable the property of the Crown would be “ unusual 
and unnecessary," but the Government was prepared 
* to make some contribution in lieu of rates on the buildings 
and plant to be acquired." Apparently it will be some time 
before the basis of this contribution can be settled. In the 
meantime returns of assessments are being furnished by 
the National Telephone Company, and when these are 
completed the whole matter is to be taken into con- 
sideration. There will be an opportunity of raising the 
question again in the new Session, and we would strongly 
urge the municipalities to combine in order to lay as strong 
a case as possible before the Government prior to the 
Postmaster-General’s final decision. It has been stated 


that the limit of the contribution will not be greater than 
one-third of the approximate loss. ‘If this is so a grave 
injustice will be inflicted upon a good many local authorities. 


ALTHOUGH the Great Western Railway Company have 

won their appeal in the Railway Commission Court 
in the preferential rates case, we understand that not only 
is a good deal more yet to be heard of the action by the 
General Electric Company, but that at least three other 
cases of equal importance are pending. In this particular 
case it will be remembered that the General Electric 
Company alleged that when they consigned electrical 
machinery from Birmingham the Great Western charged 
them the rates known as Class 2, while Messrs. Bellis & 
Morcom were able to get electrical machinery of a similar 
character conveyed at the much lower rates of the agricul- 
tural engines scale. The General Electric accordingly asked 
the Registrar to order the Railway Company .to give 
discovery of transactions at their station at Birmingham 
over a period of three years, which the Company declared 
was unreasonably long and covered far too wide a range. 
This was the order appealed against, and when the argu- 
ments came before Mr. Justice Lawrence, the Hon. A. E. 
Gathorne Hardy and Sir James Woodhouse, counsel for 
the Railway Company urged that the allegations of the 
General Electric Company were vague, and that the 
Registrar’s Order would operate oppressively. On the 
other hand, it was urged by the General Electric Company 
that the Midland Railway and the London and North 
Western Railway had consented to give twelve instances 
of lower rates charged to Messrs. Bellis & Morcom. The 
Court, however, held that the three years’ order was too 
wide and discharged it, but without prejudice to any 
further application by the General Electric Company after 
they had given particulars of the discovery required. The 
case, it will be observed, raises some very important issues 
on which, however, as the matter is still sub judice, comment 
must be reserved. 


PEAKING the other day at the prize-giving meeting 
of the students of the Merchant Venturers' Technical 
College, at Bristol, Mr. Alexander Siemens made an interest- 
ing contribution to the current year's discussions on 
technical training. Science by itself, he told the students, 
was not sufficient to guide them in their path. They must 
not attempt the impossible by running contrary to the 
laws of Nature, as even as they began to apply science 
they would find that there were other factors other than 
pure science influencing the result. The successful require- 
ments for progress in whatever career they intended to 
adopt were, firstly, an acquaintance with the natural laws 
applicable to the subject—in other words, pure science; 
secondly, knowledge of previous work in the same: produc- 
tion; thirdly, a thorough appreciation of surrounding 
circumstances, which included in all cases the necessity of 
compromise instead of the logical application of pure 
science ; and fourthly, the commercial advantage gained 
in consequence of the proposed action. Here in crystalized 
form we have the essence of all those discussions which 
were initiated in the summer by the Inatitution of Civil 
Engineers. 


—— a 


IRELESS TELEGRAPHY has scored another 
triumph in connection with the stranding of the 
P. and O. liner Delhi, but-had it. not: been for the Marconi 
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Company’s Station at Cadiz, Admiralty red tape might 
easily have been responsible for a terrible disaster. When 
the Delhi struck the rocks her wireless operator at once 
sent out the signal of distress, “SOS.” Almost simul- 
taneously the receiving station on Windmill Hill, Gibraltar, 
would register the signal in ordinary circumstances. Then 
followed the ordinary “call” for the Admiralty station at 
Windmill Hill, * S M P," quickly followed by the distress 
signal, “S MPI.” But Windmill Hill returned no answer 
to the Delhi’s appeal. The liner sent her messages tuned 
to wave lengths of 300 and 600. The Admiralty Station 
only, as a rule, receive messages tuned to wave lengths 
varying from 600 to 1,600, so in such cases as the Delhi's 
the Admiralty wireless stations are practically useless. 
Thus it was that while the French cruiser Friant was 
rushing to the rescue, the British warships knew nothing 
of the calamity until the new Cadiz Station took up the 
call and repeated it to Gibraltar. 
Os to official news published in Washington, 
the United States Navy Department is shortly to 
enter upon an important experiment in connection with the 
electrical propulsion of two warships; while almost 
simultaneously one of the leading shipbuilding firms in 
America is constructing three cargo boats which are to be 


electrically propelled. Details of the equipment in each 


case will be eagerly awaited, especially in the case of the 
cargo boats, where, as Mr. Durtnall has more than once 
pointed out in our columns and elsewhere, there should be 
a large field for the utilization of electric energy. On this 
aspect of the question, indeed, he had a letter in a recent 
issue of the “ Engineer," which deals in a very lucid way 
with the chief conditions of the problem. He points out 
that for given carrying capacity at given speed, there are 
certain fundamental requirements which govern the size 
and character of the vessel. First, is the number of tons 
of cargo to be carried, and its general character, then the 
speed necessary to maintain a given schedule between 
ports and the trade routes, and also the amount of fuel to 
be carried to meet the conditions; then comes the im- 
portant question of type of machinery, and weight and 
space taken up by same, and bearing in mind the placing 
of the plant in such a position which is best, when taking 
the fact that the vessel will not always be working in a 
loaded condition, again certain climatic conditions have to 
be studied according to the class and route for which the 
vessel is built, come into the consideration. Then comes 
the design of hull most suitable as found by past experience 
of the naval architect, and the form, length, beam and 
draught necessary to safely carry the cargo and machinery, 
etc., at given speed. Taking the whole question into con- 
sideration, and bearing in mind that owing to depth of 
.water varying the world over at various ports, and also 
when looked at from the point of cost of operation, capitali- 
sation, and amount of power required to maintain certain 
speed at sea, and to maintaining of that speed with the 
least amount of heat units used, Mr. Durtnall maintains 
that electrical propulsion shows up first in the list of the 
. various methods that have been put forward as a means 
of propulsion of any class of vessel. 


N his view, there is no question of the fact that by means 
of a slow-running, large area propeller of any des- 
cription, owing to limitation of the pressure of the atmos- 
phere, there is a critical speed, and water may be moved 
by propellers for producing the maximum thrust per shaft 
horse-power for propulsion. Claims for efficiency from new 
types of propellers that have been fitted on boats using 
high-speed prime movers can generally be traced back to 
improvements in naval architecture, making it possible to 
push a certain vessel along with less thrust, or to give a 
higher speed for the same thrust and power, and the credit 
of this undoubted improvement in naval architecture has 
been given to supposed improvements 1n screw propellers, 
with an attempt to show that they are efficient at high 
revolution speed in order, perhaps, to make these latter- 
day high-speed prime movers, Such as the steam turbine 


and the internal combustion engine, appear to be efficient 
for that purpose. The fact that with these latter-day prime 
movers a much higher temperature is essential, in order 
that they shall be efficient in fuel, makes it absolutely 
essential that they shall have a high rate of revolution 
speed, as is shown in. practice with the superheated steam 
turbine and internal combustion engine as applied in power 
stations on shore; this is required in order that the high 
temperature shall have the least time exposed to the 
comparatively speaking, cold walls of cylinders and cases, 
etc. '* As all these advantages can be secured in the case 
of the generating plant requirea for electrical driving," adds 
Mr. Durtnall, ** the facts are these, that in no other case 
can such economy, control, reversing, and safe speed 
regulation at sea, be maintained as can be obtained on a 
ship fitted with electrical plant for main propulsion pur- 
poses, and this is especially true in the case of the plant 
being designed for polyphase alternating current with 
single air-gap motors of the squirrel-cage induction type., 
as in that case, by means of variable frequency and voltaze, 
the usual losses are avoided, when the motors are running 
at low speed and load when in fog and under other sea- 
going conditions. The economy that can be obtained by 
means of electrical driving, makes it all the more surprising 
that other schemes are still brought out and proposed, in 
the form of non-variable mechanical gears, a method that 
I gave up as impracticable many years ago whilst engaged 
in the investigation of this one of the promising methods 
of the future transportation of passengers and freight at 
sea. Speaking from experience derived from actual inves- 
tigation of ships at work, and the cost of operating, and 
the amount of heat required for certain duty, it has been 
found that in all cases the electrically driven boat shows 
up to the commercial advantage of the owners to a high 
degree." 


PERSONAL. 

Mr. H. 8. Ellis, A.M.I.Mech.E., A.M.LE.E,, Deputy 
City Electrical Engineer and Manager at Bradford. son of 
Alderman Sir J. Baxter Ellis, of Neweastle-on-Tyne, has 
been appointed Borough Electrical. Engineer of South 
Shields, at a salary of £400 per annum. The other candi- 
dates for the final selection were Mr. A. G. Cooper, 
A.M.LE.E., Borough Electrical Engineer, Colne, and Mr. 
E. S. Rayner, Borough Electrical Engineer and Tramway 
Manager, Doncaster. 

Mr. "Charles William Jackson, A.M. I.E.E., Chief Assistant 
Engineer, has been appointed Borough Electrical Engineer 
at Lynn. at a salary commencing at £150 per, annum, 
rising by annual increments of £10, to £200 per, annum, 
with house. coal, rates, and lighting provided, and with 
permission to take two pupils ; the appointment to com- 
mence on December 25, and to be determinable bv three 
months notice on either side. Mr. J. Pilling, who had been 
Borough Electrical Engineer since the mauguration of the 
works, having resigned to take up an important appoint- 
ment elsewhere, the Council minuted an expression of their 
high appreciation of his services. 

Mr. J. S. Hollinrake, formerly Assistant Electrical 
Engineer at Hebden Bridge, has been appointed Electrical 
Engineer to the Bispham "Urban District Council, and will 
take up his appointment on January 1. 

Mr. W. H. Munton has been promoted to the new 
post of Electrical and Works Engineer for the Bristol 
Tramways and Carriage Company, Ltd., and Mr. Sydney 
Smith has been appointed Assistant Manager. 


COUNTING BY WEIGHT. 

We are informed that a new principle has been intro- 
duced in weighing machinery by which it is not at all 
necessary to count a bulk quantity in order to arrive at 
the exact number. The mechanism is of the simplest—a 
fixed number is placed in à small scoop which hangs from 
a steelyard, while the unknown quantity is in the large 
scoop. The small scoop is moved along the steelyard until 
it balances when the markings or graduations show the 
exact number contained in the unknown quantity. Messrs. 
W. & T. Avery, Ltd., of Birmingham, who have patented 
this machine, readilv/adapt thisnovel principle to the re- 
quirements *of ^an v particular trade: 


The Father of Electrical Science. 


William Gilbert 


Notes biographical and otherwise of the early 
philosophers, writers, and navigators mentioned by 
him in * De Magnete." Some curious observations and 
Opinions especially concerning the loadstone and 

several objects magnetical. 


(Continued from page 698). 


A NAXAGORAS, born at Clazomenae B.C. 500, was a very 
eminent philosopher of the Ionic school, wherein he 
succeeded Anaximenes as a leader and numbered among 
his pupils Pericles, Euripides, Socrates, Archelaus and |. 
Heraclitus. Gilbert quotes him (Bk IL, Ch 3: Bk V, Ch 
12) as believing, with Thales (as we are told by Aristotle 
in his De Anima) that “ the loadstone was endowed with 
a sort of life because it possessed the power of moving 
and attracting iron” and as “ declaring that the entire 
world is endowed with a soul." 


AQUINAS—ST. THomas—born at Aquino, Naples, A.D. 1225, 
died 1274, “ the most successful organiser of knowledge 
the world has known since Aristotle and a very famous 
schoolman, considered by many the greatest of Christian 
philosophers.” He is well worthy the profound respect 
and high admiration in which he is always held by 
Gilbert who (in Bk I, Ch 1 and in Bk II, Ch 3), alludes 
especially to his Commentaries on the Physica of Aristotle 
treating of the loadstone and of the causes of motion. 
Aquina's chief work, the Summa Theologiae, said to 
present a condensed summary of all known science, is 
called the supreme monument of the thirteenth century. 
In this, says Ozanam, was presented a vast synthesis 
of the moral sciences, unfolding all that could be known 
of God, of man and of their mutual relations. 


ARISTARCHUS OF SAMOS, one of the earliest astronomers of 
the Alexandrian school, who lived about B.C. 280—264, 
the first to assert that the earth moves around the sun, 
is referred to by Gilbert in connection with Heraclides 
of Pontus and Ecphantus and of the Pythagorean 
Nicetas of Syracuse, when treating in his sixth book 
of the daily magnetic revolution of the globes as against 
the time-honoured opinion of a primum mobile. 


ARISTOTLE, Greek philosopher, was born at Stagira, B.C. 384 
and died in 322. Gilbert makes numerous references to 
him in the chapters treating of the loadstone, iron and 
other metals: their medicinal power and magnetic 
properties: also of magnetic movements, magnetic 
force, the daily magnetic revolution of the globes, ete, 
and thus quotes from the first book of Aristotle’s De 
Anima, wherein mention is made of the loadstone: 
“Thales, too, seems from what they relate to regard the 
soul as somewhat producing motion, for he said that this 
stone has a soul since it moves iron—that it is a part 
of the mother earth and her beloved offspring." Aristotle 
devotes much space to the electrical torpedo, which is 
likewise especially alluded to notably by Plutarch, 
Dioscorides, Galen, Claudian, Oppian and Pliny. 


BENEDICTUS, JoANNES BaPrisTA (1530-1590), an Italian 
mathematician and author of treatises on navigation, 
astronomy, etc, who can justly be placed in the first rank 
of savants of the sixteenth century. 

Gilbert (Bk IV, Ch 9) alludes to the erroneous opinion 
held by Benedictus and other writers on navigation 
"that the meridian passing through the Azores is the 
limit of variation, 80 that on the opposite side of that 
meridian a magnetic body will point to the poles exactly 
as at the Azores.” = 


BEssARD, TOUSSAINCTE DF, is the French author of a 
treatise Dialogue de la Longitude, wherein he illustrates 
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of Colchester. 


and describes the compass in use by the seamen of his 
country and denies the existence of magnetic mountains. 
He is mentioned by Gilbert (Bk I, Ch 1: Bk III, Ch 1 : 
Bk IV, Ch T), the last named chapter treating of variation 
and mentioning the fact that while Bessard “ thinks that 
the magnetic needle turns to the pole of the zodiac, 
the imagination of other writers is still more vain— 
Martinus Cortesius, for example, speaks of a motive force 
beyond the farthest heavens, Marsilius of Ficino finds 
the canse of variation in a star of Ursa; Petrus Pere- 
grinus traces it to the pole of the world; Cardan refers 
it to the rising of a star in the tail of Ursa; Livius 
Sanutus to a certain magnetic meridian; Franciscus 
Maurolycus to a magnetic island ; Scaliger to the heavens 
and to mountains; the Englishman, Robert Norman, 
to the respective point.” 


CALCAGNINIUS, COELIUS, Italian philosopher and astronomer 


(1479-1541), is the author of Quomodo Coelum—wherein he 
asserts that the earth turns around the sun; also, of De Re 
Nautica, of a Commentary on Aristotle, and a work 
wherein, according to Gilbert, Calcagninius asserts 
“that a magnet pickled with salt of the sucking-fish 
has the power of picking up a piece of gold from the bottom 
of the deepest well." 


CaNDISH—CAVENDISH—THOMAS (1560-1592) who accom- 


phshed the third circumnavigation of the globe, which 
was done in two years and fifty days, is mentioned by 
Gilbert with. Francis Drake, in the first chapter of his 
third book on Direction, stating that they and other 
illustrious navigators (like Sir Robert Dudley and 
Abraham Kendall) have confirmed the fact that ** in far 
northern climes, in the middle regions, in the torrid zone, 
as also in all maritime sections and lands of the southern 
hemisphere and at highest known latitudes, the magnetic 
needle ever finds its direction and ever tends in the same 
way (barring differences of variation)—and the lily of the 
compass ever points north." 


CARDAN, HIERONYMO OF MILAN (1501-1576) was a famous 


Italian physicist whose many writings are ably reviewed 
in the best edition of his works which appeared in 1663. 
In the unusually numerous references of Gilbert to 
Cardan (Bk. I, Ch. 1, 8, 16, 17: Bk. II, Ch. 2, 3, 4, 25, 35, 
38 : Bk. HI, Ch. 1 : Bk. IV, Ch. 1,11) will be seen extracts 
from the De Subtilitate regarding peculiar loadstones as 
well as his report of the magnet feeding upon iron, etc. 
In the De Proportionibus is shown Cardan’s error attempt- 
ing to determine the distance of the earth's centre 
from the centre of the world by means of the loadstone, 
whilst in his De Rerum Varietate he pretends that out of 
iron and loadstone may be constructed a perpetual- 
motion engine, quoting from the report of Antonius 
de Fantis of Treviso. Elsewhere he speaks of a certain 
kind of loadstone which attracts silver, also a second flesh- 
attracting loadstone and even imagines a third species. 


NicoLAUS (1473-1543) cele- 
brated astronomer whose studies led him to reject the 
Ptolemaie system of the universe and who proposed 
the one now bearing his name, is the author of the great 
work De Orbium Coelestium Revolutionibus—published 
in 1543, a few days before his death. He is called “ the 
restorer of astronomy and a man most worthy of the 
praise of scholarship," by Wm. Gilbert, who frequently 
alludes to him in his sixth book, and who says that 
Copernicus—through his own observations and those of 
Timochares, Aristarchus the Samoan, Menelaus, Ptolemy, 
Machometes Aractensis and Alphonsus—was the dis- 
coverer of the anomalies of the motion of the earth's 
axis. 


(To be continued). 
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RESIDENCE TARIFFS. 


Discussion on the paper by Mr. A. H. Seabrook. 


Mr. E. T. RuTHVEN Murray, in opening the discussion: 
remarked that those actively engaged in the sale of energy 
felt that this was practically the most important, indeed 
the most vital matter they had now to consider, especially 
in view of the enormous developments anticipated in the 
use of electrical energy for, what the author called, “ other 
uses." He was sorry if he (the speaker) did not feel in a 
position to offer much criticism of a constructive nature, 
but rather criticism of a destructive nature on the principles 
Mr. Seabrook had put forward. The author held that no 
tariff was theoretically sound which did not differentiate 
between the two sets of variable costs, and which did not 
charge the consumer separately as to his standing costs 
and as to his running costs. It seemed to him (Mr. Ruthven 
Murray) to be equally true that no tariff was sound which 
differentiated between these two classes of costs; and one 
of the principal claims of the telephone tariff was that it 
differentiated between the two classes. The author brought 
forward the factor of expediency, which, he- thought, 
weighed with Mr. Seabrook more than the other theoretical 
factors. Briefly, what the author did with the telephone 
system was to put the whole.of the standing charges on 
the lighting business instead of dividing them between the 
lighting and the “ other uses." Mr. Seabrook charged the 
lighting consumer £14 per kilowatt or. rather, 70 per cent. 
of £14 per kilowatt on lighting only, and it mattered nothing 
at all how much demand was made by the consumer for 
other purposes. That seemed to be rather dangerous. When 
the demand for electrical energy for cooking came to what 
most of theni anticipated it would do very shortly, many 
consumers now taking, say, half a kilowatt or 750 watts, 
would put in cooking apparatus taking 23, 3 or perhaps 4 
kilowatts. lt seemed essential to assess those consumers 
on the basis of their actual demand.- As they knew, people 
were not always too anxious to have the benefits that were 

rovided for them: it might be that the penny units were 
intended by the author to be in the nature of those rare 
and refreshing fruits some people were inclined to have 
notlung to do with. (Laughter) He would like to know 
how Mr. Seabrook arrived at the cost of additional output 
and how he satisfied himself it was remunerative to sell 
energy at ld. per unit. The capital costs in Marylebone 
were comparatively high. If it were necessary to charge 
£14 for lighting consumers, he ought, at least, to charge 
something for the demand made for other purposes. Dealing 
with the characteristics of a residence tariff, Mr. Ruthven 
Murray said he had arrived at the conclusion, after looking 
at the five essential features set forth in the paper, that 
the telephone system complied with none of them! It 
appeared to him that they could not regard any tariff 
as the ideal tariff which assumed, firstly, the honesty of 
the consumer. (Laughter). Secondly, it neglected to take 
account of the load factor of the consumer, at any rate 
the demand on peak. Thirdly, it required details of the 
installation and purposes for which the supply was to be 
used. And fourthly, it necessitated the invasion of the 
consumer's premises to examine, measure apparatus, and 
so on. They ought never to go inside the consumer's 
premises at all. The author said the flat rate assumed that 
all consumers required the same proportion of units to 
their maximum demand, which was “ unsound and theo- 
retically undefensible." Since Mr. Seabrook took no account 
of the maximum demand of the * other uses" to which 
energy was put, he did exactly what he said was so wrong 
in the case of flat-rate supply. In the appendix the author 
gave certain forms that reminded him of nothing so much 
us Form IV., which found its way into the waste paper 
basket. (Laughter.) He thought there were fewer telephone 
users in this country than consumers of electric light, and 
he did not see how it helped a man who wanted to take a 
supply to tell him, “ You will pay on the same scale as on 
the telephone!” Probably the man would say he was 
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on * the unlimited scale" and did not understand the 
the analogy at all. (Laughter). There was no reason why 
they should adopt a tariff which was not based on sound 
premises. He believed it was perfectly possible to forinulate 
a tariff which was exceedingly simple, fundamentally 
sound and which would be, as Mr. Seabrook claimed his 
tariff to be, a good business-getter. l 

Mr. G. WILKINSON said there was a common impression 
among many electrical engineers that the object of tariffs 
was worn threadbare. Mr. Seabrook evidently did not 
hold that view, and he (the speaker) very much agreed 
with him. The telephone system was old. The only differ- 
ence between the system propounded by Mr. Seabrook and 
the one he (the speaker) had used for years was that the 
author got fat prices, whereas he obtained thin ones. 
(Laughter.) Mr. Seabrook charged something like £14 per 
kilowatt. That was a gilt-edged price. He had taken for 
years £9 per kilowatt per annum standing charge. That 
was based, not on a 70 per cent. factor, but on the proper 
reading of the demand indicator. Mr. Seabrook ought to 
be very thankful to get a penny per unit secondary charges 
after receiving £14. Mr. Wilkinson reminded his hearers 
that they could only give other uses up to the capacity 
of the mains and the service, but with the mains loaded up 
they would have to face heavy expenditure which would 
destroy the economy of the arrangement. 

Mr. A. WRIGHT said it was very difficult to criticise the 
operation of a system which had made a very dead concern 
into a very live one. Whatever Mr. Seabrook's system was, 
it had given practical proof of its value as a tremendous * 
business-getter. Nowadays it was more difficult to get 
plant to meet the business in Marylebone, whereas in the 
old days it was difficult to get business. It was a little 
dangerous as a system got bigger to allow assessing officials 
to determine whether lantps were decorative or useful. He 
could not imagine that that would go on without leading 
to some abuses. In fact, that was the real great difficulty 
in basing the standing charges on the installed capacity. 
The next point was that there was no provision for what 
they might call, the commercial discount. In this system, 
although it was supplied chiefly for residential classes, there 
was no discount given for quantity. He thought people 
were entitled to a discount in consideration of using a larger 
quantity than the average. With regard to small house 
lighting they must now consider the cost of supplying to 
the premises was almost independent of the cost of pro- 
ducing. It was a mistake to put the charge on the kilowatt- 
hour basis: it ought to be somehow on the lamp basis. 
That was how, he thought, the annual lamp contract 
system was sounder, if they could check abuses by either 
the limiter or some kind of control. That was the great 
bulk of property left to yet be tackled. . 

Mr. C. A. BAKER criticised the paper from the standpoint 
of the consumer, being in his official capacity in connection 
with the London County Council, the largest consumer of 
electricity in the world for public purposes. In purchasing 
one-and-a-half million units out of two-and-a-quarter 
million units required per annum, he took supply from 
twenty-seven out of twenty-eight power houses in London, 
and accordingly came in contact with various tariffs. He 
had never yet been tempted to adopt the Marvlebone 
system. The author seemed to take the view that all things 
were expedient, and apparently did not care a button 
whether they were lawful or not. (Laughter) The author 
should make consumers pay for new lamps as the old ones 
were worn out. For small room lighting he considered. Mr. 
Seabrook gave too much light and charged too much for 
it. Speaking generally, he considered that everything 
should be worked out on the basis of averages. The flat- 
rate system, from the consumers point of view, was bv 
far the preferable system, because it had only one factor. 
À man could secure economy by studying the number of 
hours his lamps were ahght. Any system which had two 
factors was very difficult to work out. The next point 
in the matter of business-getting was to cut out all objec- 
tionable clauses.and.regulatiofis issued by local authorities, 
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Mr. W. R. Cooper emphasised the point that selling was 
quite as important as the question of efhciencies. Some 
years ago he recommended the Hopkinson system, and he 
was very glad to see it was making headway. There was 
no doubt that the Hopkinson system, in some form or 
another, was the correct system to go on. 

Mr. A. H. Dykes argued that the tariff must depend 
entirely upon the nature of the district, on the people they 
were going to charge, on the machinery m the station, 
whether they were supplying A.C. or continuous current, 
whether they had a big storage battery. and so on. Al- 
though, possibly, no station engineer would approve of the 
exact tariff set before him in the discussion, he was bound 
to learn some points from it. He held that the flat rate 
was only permissible if they could store electricity very 
cheaply and if they had no expenses outside the station. 
The Hopkinson principle was, perhaps, the most perfect 
one of all. The telephone system was nothing but the 
contract demand system with the limit indicator left out. 
For purely lighting loads, he still believed that the contract 
demand system, with the limit indicator, was very hard 
to beat. Possibly, in future, they would get a great deal 
more of the two-rate system of charging—one rate between 
certain hours and another rate during other hours. He was 
trying it in one or two instances aud accumulating facts 
and data. The smaller consumer was really the chief field 
now open. There was a very wide field for development 
in this respect, and there, he thought, the only real system 
was the fixed charge, dependent upon the number of lamps. 
It was really an adaptation of the Hopkinson system. The 
speaker went on to describe the operations of the Fixed 
Price Lighting Company, Ltd., who submitted a proposition 
to prove that electricity would compete with gas for small 
house lighting. The company offered a very simple agree- 
ment and arranged for fitting up private houses for electric 
lighting, including the first lamps, and for the supply of 
current at inclusive weekly rentals, ranging from 5d. for 
one to 10d. for four lamps, and 24d. for additional lights 
during the summer months, and from 5d. to Is. 2d. and 
34d. for additional lights during the winter months re- 
spectively. The light might be used as long as required, 
the only condition being that it was used reasonably and 
not wasted. The company arranged for keeping the in- 
stallation in good order free of charge, except in respect 
of breakages or damage, and new lamps were supplied on 
easy terms, when required. They did not find that con- 
sumers wasted the current. At the present time they had, 
roughly, about three hundred consumers. They adopted 
the simple system of concentric wiring. The Board of Trade 
had given permission to earth one pole at the consumer's 
premises. ‘I'hey could then wire concentric without putting 
in transformers, which. again, simplified the whole system. 
Sanction was given to run the mains along the fronts of 
the houses. He was inclined to think that in that direction 
was to be found the solution of the problem of supplying 
small houses. 

Mr. K. A. Scorr-MoncrRIEFF suggested that Mr. Seabrook 
had in one hand the Hopkinson system and in the other 
a publicity document labelled ** expediency.” It seemed 
that in Marvlebone the ' other uses" were getting an 
unjustifiably low rate. Mr. Seabrook's receipts were 
£165,000, and there appeared to be a difference of £88,000 
on a general calculation. That difference was the measure 
of expediency. He did not imply that the system was not 
a good one; he believed there was a big field for it. It 
was a question of having a system of this sort and double 
wiring. He thought in time they would come to a dead 
flat rate. They were getting near it in the industrial towns. 
He was of opinion that with a capital expenditure of £50 
per kilowatt and 28 per cent. load factor it was possible 
to supply all round at a penny per unit. It might be a 
good plan for those interested in electrical supply to form 
themselves into a committee inside the Institution to collect 
statistics and study these questions. Supply companies 
and municipal authorities would, he thought, find it to 
their advantage to subscribe towards the cost of collecting 
such data. (Laughter and applause). 

Mr. F. M. Long said there was no doubt that the system 
of primary and secondary cliarge was the right one for 
private houses. The primary charge should be a fixed one 
for the house. It would be a better system to take the 
size of room into account and make an assessment for what 
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was required in the house. In Norwich they only got 
something like £4 per kilowatt, and did very well on it, 
and their system was thoroughly satisfactory to the in- 
habitants. Something like 2,500 consumers had taken up 
the system, and they represented over two-thirds of the 
private houses in Norwich. 

Mr. A. B. HorsLEY said that in Harrow the slot meter 
tariff, with rebates, found great favour, and on that basis 
they were able to compete with gas. 


At this stage the discussion was adjourned till January 
25. 


DUBLIN LOCAL SECTION. 
Small Electricity Supply Undertakings.* 


By Percy A. SPALDING, Associate Member. 


E? 
SUMMARY. | 

The author refers to the paper read by Mr. A. B. Moun 
tain before the Yorkshire Local Section in 1903, on the 
supply of electricity to small towns and villages, and 
reviews the changes which have since taken place in the 
conditions under which such supplies may be undertaken, 
including the development of suction gas and Diesel 
engine plants and the introduction of the metal filament . 
lamp. , These changes indicate that the prospects of success 
of such small undertakings are considerably improved and 
should be the means of stirring up local enterprise. The 
specific conditions to which he refers are (1) Reduced 
capital expenditure on plant and mains; and therefore 
(2) reduction in the amount of the annual repayment of 
loans ; (3) reduced working costs owing to more economical 
generating plant; (4) increased output due to greater 
demand for cheaper light ; (5) increased profits as repre- 
sented by the difference between (3) and (4). The author 
then outlines the conditions referring to various areas. 

Areas comprising populations of 1,000 to 5,000.—The 
question of prime movers (other than water turbines) will, 
as a general rule, have to b® decided between suction gas 
plants and oil engines working on the Diesel principle. 
The generating costs per unit with the respective plants 
will depend ed upon the price of fuel per ton delivered 
at the station. The capital cost of a suction gas plant is 
less than that of a Diesel plant of the same output, but 
against this must be considered the fact that repairs and 
depreciation are greater with the former. All things con- 
sidered, however, there can be no question that for these 
very small districts, where the capacity of the plant does 
not exceed 100 b.h.p., suction gas engines at present 
take precedence over all other existing prime movers. A 
battery of accumulators is absolutely indispensable with 
these small undertakings. 

In the majority of these small areas a direct-current 
220-volt two-wire system of distribution will probably be 
found the most satisfactory, though the area is very small, 
it will be worth while to estimate whether, 1f the distribu- 
tion pressure were only 110.volts, the increased cost of 
copper in the mains, as compared with a 220-volt system, 
will be more or less than the extra cost of a battery having 
twice as many cells of smaller capacity, as would be neces- 
sary with the higher pressure. In view of the cost of under- 
ground mains, every effort should be made to obtain 
permission for the erection of overhead mains. 

The majority of the houses in these districts are small, 
and the number of lights required will seldom exceed 6 ; 
the round average for a number of such houses may be- 
assumed as 4 lights. In these cases it will well pay the under- 
takers to supply small consumers at a fixed contract rate 
per annum, based on the sizes of the lamips in use and the 
probable burning hours. By this system, meters can be 
dispensed with, so effecting à corresponding reduction in 
initial expenditure ; and there is a furtlier saving in working 
costs, in that the expeuses connected with attention and 
repairs to meters 1s avoided, and clerical work in reading 
meters and making up accounts is correspondingly reduced. 

The working costs per unit generated with the smallest 
of these plants should not exceed 1-5d., while the total 
costs, including all standing charges, could be kept at or 
below 24d. per unit, provided the initial capital expenditure 
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is small. If, therefore, a flat rate tariff is fixed at 6d. per 
unit, it will enable the undertaking to make a good profit 
on the sale of current, and should meet with the general 
approval in the district. At this price the cost of burning 
a 16 c.p. metal lamp for 1,000 hours will be 9s. This size 
of lamp will probably be generally used in these small 
houses, and as the inhabitants usually keep early hours, 
the average burning hours for each lamp installed might 
reasonably be taken as 1,000 per annum. Hence, the 
contract charge can be fixed at 9s. per 16 c.p. metal lamp 
per annum. The generating costs for every 100 such lamps 
connected will be about £13 per annum. To this must be 
added : (1) Distribution costs ; (2) rent, rates, and taxes ; 
(3) management expenses and special charges; and (4) 
proportion of loan repayment or interest on capital, accord- 
ing as the undertaking is run by a local authority or by a 
company. The gross profit, after allowing for items (1), 
(2), and (3), will be about £30 per annum for every 100 
such lamps connected. In cases where 20 lights or more 
are installed, and the owner will consider the question of a 
contract, but not on the basis of 9s. for every equivalent 
16 c.p. metal lamp connected, it will be found necessary 
to readjust the charges according to the number and sizes 
of the lamps installed, and to the extent to which these 
will be used. It should not be a difficult matter to fix an 
equitable charge of a lump sum per annum to cover all the 
lights installed. The majority of the houses in most of 
these small districts are tenanted bv the poorer classes, 
and these people cannot incur much expense to adopt 
electric light. The question of free wiring, must, therefore, 
be considered. It should be possible for most undertakings 
to carry out all necessary installation work, up to and 
including switches and ceiling roses, at a cost with wood- 
casing work of from 8s. to 10s. per point, the consumer in 
each case to supply the necessary fittings and lamps, and 
to purchase these from the undertakers in cash payment. 


The png which should govern the carrying out of 
a supply scheme for the very small districts under con- 
sideration are summed us as follows bv the author: (1) 
Initial capital expenditure to be kept within smallest 
possible limits; (2) station buildings to be of simple design 
and economically constructed, the site to be central in 
the area of supply ; (2) prime mover up to 100 b.h.p. to 
be gas engines worked by suction gas, operating in con- 
junction with a battery of suitable capacity ; (4) size of 
initial plant installed to.be based on the estimated probable 
maximum demand during the first two years only; (5) 
supply pressure 220 volts direct current ; (6) distribution, 
two-wire overhead uninsulated mains in all places where 
permission can he obtained ; (7) contract supply of current 
for lighting. Meters to be avoided wherever circumstances 
permit ; (8) free wiring of small consumers’ premises, cost 
of which to be covered by nominal rent, or other approved 
charge. 


Areas comprising populations of 5,000 to 15,000.—In 
these areas there will probably be a number of local indus- 
tries among which it may be quite possible to develop a 
power load, as soon as the electricity supply undertaking 
has been properly established, but as the demand for 
power during the earlier years of supply is comparatively 
small, the author is of opinion that the capacity of the 
initial plant installed should be based almost entirely upon 
the estimated demand for lighting purposes only, during 
the first two years. If the power load develops more quickly 
than was anticipated, it will be a simple matter to install 
extra plant, but the important point to remember is that 
the initial capital expenditure shall be kept as small as 


possible. 


The question as to which form of prime mover will be 
the most economical will be governed by the cost of fuel 
per ton delivered at the generating station and hv the 
conditions under which the plant will operate. Diesel 
oil engines have a decided advantage over engines working 
on suction gas, in that they can be started up from rest and 
put on full load within the short period of less than 2 min., 
and are also capable of taking an overload of 10% for 2 
hours. A further important point is that thev are very 
economical when working at light loads. For outputs of 
less than 100 b.h.p., the balance at present appears to be 
in favour of suction gas plants, on the score of first cost ; 
but. when the initial cost of Diesel plants can be materially 


reduced, then undoubtedly the demand for these for small 
supply stations will be very great. 

Unless there is very good prospect of a reasonably large 
power load being developed, there is little advantage to 
be gained by adopting a three-wire supply at 440-220 volts. 
There will undoubtedly be considerable saving in copper 
in the mains with this system as compared with a t wo-wire 
220-volt supply, but against this must be set the extra 
capital cost of station plant for a balancer set, etc., and 
for double the number of cells of smaller capacitv in the 
battery. The question of maintenance and repairs, etc., 
of the respective svstems must also be taken into considera- 
tion, for the general lay-out of a three-wire system 18 much 
more complicated than a simple two-wire system. In 
some of the larger of these towns, especially holiday resorts, 
electric traction may be developed which will call for a 
400 to 500-volt supply. lt seldom happens, however, that 
an undertaking is so fortunate as to secure a good traction 
load within a reasonably short time of the commencement 
of supply, and hence the question of tramways or other 
form of electric traction will not usually affect the decision 
concerning the original pressure and system of supply. 
Considering the comparison also from the standpoint of 
the generating station, the plant for a two-wire svstem is 
cheaper, is very much more simple, is more easily controlled, 
and hence is more reliable in operation. 

As regards street lighting, ordinary open and enclosed 
arc lamps are now being rapidly displaced by high candle- 
power metal filament lamps which are run singly across 
220-volt mains ; flame arc lamps can be run four in series 
across the same mains. Finally, electric heaters, cookers, 
and sundry domestic appliances, cannot safely be operated at 
pressures exceeding 220 volts, owing to the rough usage 
to wluch they are generally subjected. Hence, it follows 
that the only real necessity for a supply of 400 to 500 volts 
is for power purposes, and, unless this is likely to assume 
comparatively large proportions, there can be nothing 
materially gained by adopting the three-wire system. The 
matter may be summed up by stating that, if overhead 
mains can he erected, the most satisfactory system will be 
a two-wire direct-current supply at 220 volts ; if the mains 
have to be laid underground, the question must be governed 
by the comparison between the respective costs of the two 
systems under consideration, for any particular case, as 
estimated from : (1) Capital expenditure on station build- 
ings and complete generating plant, including batterv and 
all accessories; (2) capital expenditure on underground 
mains, including cost of laying the complete distributing 
system; (3) repairs and maintenance of buildings and 
plant ; (4) repairs and maintenance of mains of all classes ; 
(5) interest on capital and depreciation, as a percentage of 
the total of (1) and (2). 

The author makes special reference to the rapid develop- 
ment during recent years of aluminium for electrical 
purposes. Bare stranded aluminium conductors have been 
adopted for many years in various places in America for 
overhead high-tension transmission lines, and apparently 
have given every satisfaction. Aluminium conductors 
have not been used to any great extent in Great Britain, 
and it would, therefore, seem that engineers in this country 
are awaiting definite particulars concerning the behaviour 
of this metal for underground cable work. 

Discussing the question of tariffs, the author observes 
that a method of charging which appears to be gaining 
favour 18 known as the assessment. tariff, which consists of 
charging a certain fixed sum per annum based on the net 
assessed value of premises, plus a charge of ld. (or there- 
abouts) per unit for electricity used for all purposes. This 
tariff, however, is almost entirely confined to private resi- 
dences; for business premises some alternative system is 
nocessary. In a paper read before the Institution in 1908, 
Messrs. H. W. Handcock and A. H. Dykes advocated a 
“ contract demand " tariff, which appears to meet the case 
for business premises in a very fair manner. 

The maximum-demand system appears to have lost 
favour during recent years, because in a great number of 
cases it has not proved the success which was anticipated 
for it. This is due to no defect in the svstem, as it is 
theoretically as perfect as any tariff vet devised, but 
because of the difficulty found in applving it in practice. 
There is a serious drawback with it in that the account of 
every consumer must(be spread everat least two quarters, 
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one in suminer and the other in winter, before any charge 
can be made. Also the average consumer is unable to 
detect the real merits of this tariff, and finds it too com- 
plicated. For these reasons, therefore, the maximum- 
demand system is scarcely likely to be adopted to any 
extent by new undertakings. A flat rate scale of a fixed price 
per unit with discounts according to the consumption 
registered, and to certain .other conditions, has given 
satisfactory results for many years, and while perhaps it is 
not as equitable as the tariffs already discussed, it has the 
merit of being easily understood, and is, therefore, often 
preferable for the average consumer in small towns. Among 
the poorer classes and with small consumers generally, the 
contract system of charging, somewhat on the lines already 
specified for the smaller undertakings, will probably meet 
with more approval than any aystem of charging by meter, 
and undoubtedly it will be more profitable to the under- 
taking. Prepayment meters have been used to a fairly 
large extent during recent years, but seeing that a mechani- 
cally good and reliable meter is as yet an expensive article, 
it is fairly obvious that the contract system is much to be 
preferred, as with this the undertakers incur no further 
expense than the cost of laying the service mains. In 
regard to special rates for power, heating, and cooking, 
these must of necessity be fixed as low as possible in places 
where there are good prospects of a demand of current for 
such purposes being developed. Great improvements have 
been made in the construction of electric heating and 
cooking appliances during recent years, and prices of such 
are also very much lower. Practical demonstrations at 
various places have shown that for cooking purposes 
electricity can now compete on level terms with gas; and 
although for heating purposes the latter is cheaper as re- 
gards the actual cost of energy, yet the many advantages 
possessed by electric heaters, particularly for domestic 
uses, usually more than compensate for this extra cost. 
Considering these facts, one may reasonably assume that 
in many of these small towns, the demand for supply for 
heating and cooking purposes will increase much more 
rapidly during the next few years than it has in the past. 

In conclusion, the author describes a small central 
station erected twenty-one years ago to supply the town 
of Galway. The station was built on the site of an old flour 
mill where a water supply was already to hand. The neces- 
sary structural alterations were effected and two submerged 
type Hercules turbines were fixed, each capable, under a 
normal head of 11 ít., of developing 75 b.h.p. The dvnamos 
were belt-driven from counter-shafting which was originally 
connected through bevel-wheel gearing to the turbines ; 
owing to the excessive noise created by the gearing, this 
was replaced in 1907 by a rope drive from each turbine, 
using six endless cotton ropes of 1g in. diameter, to each 
drive. As a precautionary measure against failure of water 
supply during dry seasons, or from breakdowns of the 
turbines, etc., a 35 b.h.p. Dowson producer gas plant was 
installed in 1896 as a standby ; there has been no necessity, 
however, during the past four years to make any use of 
this plant. The mains laid originally in the town area were 
bare thin split copper tubes; these are supported at 
intervals of every 6 ft., and enclosed in ordinary 6 in. 
sewer pipes. The supporters are simply six-holed glazed 
earthenware insulators; before erection, all the copper 
tubes and the insulators were coated with pure shellac 
varnish. The supply pressure was 120 volts. The author 
recently inspected these tubes, and found that, except 
" here and there where a tube was corroded and required 
renewing, they were in a remarkably good state of pre- 
servation, considering that they had been in the ground 
for over twenty years. 

During the winter of 1907-1908 it became necessary to 
install three new feeders. The author's attention was at- 
tracted by the claims made by the makers of a now well- 
known fibre conduit, and as the experiments be made on 
pieces of this conduit demonstrated that it was waterproof, 
fireproof, mechanically strong, and possessed good insulat- 
ing qualities, he decided to use the conduit for the purpose 
of carrying bare copper tubes. The latter were ordered in 
6 ft. lengths ;each tube is of split, hard-drawn copper, 
tinned at the ends; the internal and external diameters 
are respectively 2 in. and 4 in. The fibre conduit was 
supplied in 5 ft. lengths, each 2 in. internal diameter, with 
sleeve joints which were made watertight by means of a 
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paste composed of linseed oil and whiting. The copper 
tubes were joined by driving the ends into one another and 
running solder through the joints. A special ring insulator 
of glazed porcelain was fitted to each length before the 
tubes were jointed ; these insulators are an easy fit inside 
the conduit. and serve the purpose of supporting the copper 
tubes centrally along and clear of the conduit. These 
feeders have so far given excellent results ; it is impossible. 
under ordinarv circumstances, for a short circuit to 
develop ; and considering the low pressure of the supply, 
the insulation resistance is ample. Electrolytic corrosion 
due to surface leakage is reduced to a minimum, as the 
tubes and the ring insulators, before being put together, 
were coated with pure shellac varnish. The capacity of 
each conductor is 200 amperes, at a density of 800 amperes 
per square inch ; the total cost of each feeder, including all 
material and labour, averaged, roughly, 7s. 6d. per yurd 
of trench. The cost, therefore, was considerably less than 
if insulated cables of equal carrying capacity had been 
installed. There are now installed four separate bat- 
teries, the first of which was erected in 1901 and the last 
in 1909. These are maintained bv the makers under a 10 
years' contract, and although the first battery has had 
continual hard usage for nearly 10 years, it is practically 
as good as new at present. Each battery comprises 72 cells, 
and gives a discharge of 165 amperes for 3 hours. The four 
batteries work in parallel and are operated from the switch- 
board independently of one another; each battery is 
regulated by means of 10 end cells. During the spring of 
1909, the author erected a special overhead main to supplv 
a small seaside suburb distant about 13 miles from the 
generating station. Sundry shops and residences along the 
route of this supply also have been connected. For the 
first 2 mile each main is composed of a 73 S. W.G. hard- 
drawn bare copper strand; the next 3 mile is run with 
18 S. W.G. bare strand, and the remainder with +, S.W.G. 
bare strand. The cost of the complete new overhead svstem 
was £631, and the services cost £127 exclusive of meters. 
There are at present 65 consumers on this supply, so that 
the average cost of each service is £1 19s. Id. Of the 
number of consumers mentioned, 49 pav by meter (flat 
rate) and 19 pay under contract. The lighting connections 
aggregate 1,194 equivalent 30-watt lamps, and the con- 
nections for sundry kettles, flat-irons, etc., aggregate 
94 kw. The total revenue from all sources (from this 
extension) during year ending December 31, 1910, wes 
£349 17s. 7d., or £5 7s. 8d. from each consumer. The total 
cost of repairs and maintenance of the new overhead main 
including services, for the year 1910. was only £9 3s. 

With regard to financial results, the author has com- 
piled figures showing the average results of 26 municipal 
undertakings and 25 private companies in towns having a 
population of less than 15,000, where the annual output 
from the supply station does not exceed 300,000 units. 
These figures are summarised in the following table :— 


CHEERS 
Working ! € 


| Number | Capital | Period |, Conta per venue | Ratio 
Uncertaking. of Under- Expendi- | Work- S a Unit | per a 
takinge. ! ture. ing. | Bold. Unit 
| ' sug. (e 
| per 
£ Years. £ d. d. cent 
pi © 8 i 25,143 8] 204 -p 243 |4798 | 507 
AUD (48 | 26,393 | 63 | 715 — (232 | 361 | 643 
Private 121 29.003 347 + 235 | 406 | 578 
company (4 | 80.680 | 111 104 — D98 | 442 | 674 


An analysis of published tables, says the author, illus- 
trates the fact that the development or growth of the 
majority of undertakings in small towns has been very 
slow; particularly is this so with municipal undertakings, 
the average number of consumers per 100 inhabitants with 
which being 4495 less than the corresponding average 
connections with the private concerns. Further, although 
8495 of the private companies show a surplus, vet this, 
after eight years of working, is onlv, on an average, £347 
on a capital expenditure of £29,903, or the net profits 
represent a mere 12?$ on the average capital. — Such 
results do not indicate very satisfactory business, and it 
seems apparent that, even with the more successful of 
these small undertakings, there is much room for improve- 
ment. Of 51 undertakings in-small.towns, no less than 40 
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use & three-wire system of supply at 460-230 volts (or 
thereabouts). When these plants were first installed the 
metal filament lamp was unknown, and, of course, not 
even anticipated. Consequently many of those undertakings 
that rely to a great extent upon a lighting load only, now 
have mains installed which are operating at low efficiency 
as regards the ratio of the present normal load to the full 
carrying capacity. To improve the efficiency of working, a 
far greater number of consumers must be connected to 
the mains than was originally anticipated. A further 
examination of these tables shows that, with few excep- 
tions, the development of à power load has made very little 
headway, considering the number of years these under- 
takings have been in operation. These facts emphasise 
what the author has advocated earlier in the paper, namely, 
that for the majority of projected small undertakings a 
simple two-wire system of supply at 220 volts will, under 
existing conditions, prove amply sufficient and give the 
best results. 


SCOTTISH LOCAL SECTION. 


Tenth Annual Dinner—The Telephone System— 
Electricity and the Smoke Problem— 
Mr. Ferranti's Address. 


` The tenth annual dinner of the Scottish Local Section 
of the Institution of Electrical] Engineers was. held 
at Glasgow, Major James Lowson, V.D., presiding (in the 
unavoidable absence of Mr. Frank A. Newington) over a 
company numbering 240, including Mr. Ferranti, President 
of the I.E.E. ; Sir George Thomas Beatson, M.D., K.C.B., 
Professor Archibald Barr, Bailies Willock and W. B. Smith, 
of the Glasgow Corporation Electricity Committee; fir 
J. H. A. Macdonald, Lord Justice Clerk, Lord Provost 
D. M. Stevenson, and Messrs. W. A. Chamen, E. G. Tidd, 
H. F. Stockdale, etc. Messrs. W. W. Lackie, J. A. Robert- 
son and Sam Mavor acted as croupiers. The Very Rev. 
Ll. Deans gave the ‘Imperial Forces," and Sir George 
Beatson replied. Sir John Macdonald, in proposing the 
Glasgow Corporation, said that if their city had not been 
so enthusiastic in the development of their electricity 
supply, there would not have been so many electricians 
there that evening. 

Lord Provost Stevenson, in reply, said they had been 
twitted about their telephone undertaking. Prior to that 
concern being handed over to the State it had during the 
years of its existence savéd telephone subscribers many 
thousands of pounds. He maintained that Glasgow was 
still the second city if they considered the extent of her 
trade and commerce, which, after all, was the thing that 
counted rather than mere extent of area. In the Glasgow 
Town Council it has been at his instance that the Electricity 
Department was taken from under the wing of the Gas 
Department and put on its own feet. From that time the 
Electricity Department had grown by leaps and bounds. 
He, however, had disagreed with the policy that had been 
adopted in connection with the site chosen for their main 
generating station at Port Dundas. He held they should 
have gone nearer the coalfields. With regard to the smoke 
problem, he believed that the electrical engineers were 
going to do great things fur them. He did not believe the 
word “ impossible " existed for the engineer. They had 
had a 8moke Abatement Exhibition last year in Glasgow, 
at which they had demonstrated what they could do, 
and they were to have another similar exhibition next 
year to further educate the public. At the same time, he 
hoped they would do everything possible to burn the coal 
in the boilers in such a way as to save the products of 
combustion. 

Professor Barr, in proposing the Institution of Electrical 
Engineers, said he recalled a visit to Lord Kelvin's labora- 
tory, when he was told with regard to a new form of 
dvnamo shown to him that the principle involved in its 
structure had been simultaneously discovered by Lord 
Kelvin and Mr. Ferranti. Some people regarded inventions 
as accidents, but a French philosopher had said that such 
accidents only happened to those who deserved them to 


happen to them. They had all watched the rise of Mr. 


Ferranti to the top of the tree in his profession and now 
they were rejoiced to have him with them that evening 
as the President of the Institution of Electrical Engineers. 

Mr. Ferranti, in the course of a lengthy and interesting 
reply, said there had been a great discussion lately with 
regard to the new Articles of Association and what effect 
they would have on the future of the Institution. He had 
come to them recently to discuss this matter with fear and 
trembling, but he had left with a very high opinion of 
the Scottish Section because their views turned out to be 
exactly his own. He wished to point out one thing which 
he thought was going to result from these new rules. At 
present there was no power to vote by proxy, and the result 
was that members resident out of London who could not 
go to the London meetings had practical no voice in 
the management of the Institution. That, he hoped, if 
the members agreed, was one of the points that the Council 
would bring before them for their sanction to alter it. 
He trusted and believed that voting by proxy would be 
part of the new constitution. Another great good that 
would accrue from all the discussion they had had with 
regard to the new Articles was the enlivened interest on 
the part of the whole membership in the affairs of the 
Institution. He wished to warn them with regard to two 
points. There was a great divergence of opinion 
in different parts of the nae Their largest local section 
from the numerical point of view—Manchester—had a 
distinctly different view on two important points to 
what they had in Glasgow, first with regard to the question 
of the increased subscription. They in Glasgow had agreed 
by a large majority in favour of an increased subscrip- 
tion and that it be uniform over the whole country. Man- 
chester had a different view. There was also the question 
of bringing into membership with the Institution those 
interested in the electrical industry who were not eligible 
for membership. They in Glasgow were unanimously in 
favour of thus broadening their basis of membership. In 
Manchester they did not see eye to eye with them on this 
point. He hoped these various views would be reconciled 
and that in the end that would be done which would be 
for the best interests of the greatest number of the members. 
Coming to electricity itself, that thing which was their 
life's work, their Lord Provost had spoken to them in a 
truly remarkable manner. They were entering on the age 
of domestic electricity. With regard to the smoke problem, 
the greatest sinner was the domestic chimney. Those who 
thought that the great factory chimneys were principally 
responsible for the smoke nuisance were quite wrong. 
Their influence on the atmosphere was small when compared 
with the immense number of kitchen chimneys which 
blackened the sky. They were in the happy position of 
having to do with an industry which when it had been 
sufficiently developed and applied would conquer all this 
trouble. (Applause.) If they knew how to do it, why not 
do it at once? They would have no smoke when it paid 
them to get rid of smoke. The pioneering work had 
been done by men like his old friend Mr. Chamen, whom 
he was glad to see present with them, and their able and 
energetic engineer, Mr. Lackie. He was perfectly satisfied 
they were entering on a period when no household 
would be able to afford to do its cooking or its heating, 
or the other services that are required by any means other 
than electricity. That was the thought which led him to 
ask if their Lord Provost realised the full extent and nature 
of the revolution which he was helping to bring about. 
He hoped that the electrical engineers present would all 
be as enthusiastic in their efforts for the welfare of the 
Institution as they were for the development of their 
profession and industry. 

Mr. Chamen, in proposing the Scottish Local Section, 
said that their membership was now 355. He thanked 
them for what they had done helping to return a provincial 
member to the Council. He was glad to-hear what had been 
said about the new Articles of Association, and he suggested 
that the Council might consider the advisability of holding 
some of their meetings elsewhere than in London. 

Mr. Lowson, in reply, said that they were looking 
forward to having a visit from the Institution in June, 
when they expected to have 200 guests. The result of the 
change of name on the part of the local section was that 
they had added 50 newsmembers. 


^ 
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BIRMINGHAM LOCAL SECTION. 
Discussion on Mr. Wall's Paper on the Cirele Diagram. 


The meeting of the Birmingham Local Section, on Wed- 
nesday, December 13, was devoted to the reading of two 
papers by associate members, namely, “ Automatic Starting 
of Asynchronous Motors,’ by N. Pensabene-Perez (an 
abstract of which was printed in last week's ELECTRICAL 
ENGINEER), and “ Some Notes on the Circle Diagram," 
by T. F. Wall, M.Sc. Mr. Taylor presided, in the un- 
avoidable absence of Mr. T. M. Railing, on the Continent. 

The discussion on the circle diagram was taken up with 
considerable spirit, several members exhibiting on the 
blackboard modifications which they considered of use. 

Dr. Kapp, proposing a vote of thanks to the authors, 
said Mr. Pensabene-Perez had really solved a difficult 
problem which had for years puzzled electricians. One 
expert who fifteen years ago brought out a motor found 
that after reaching a certain speed, it would be short- 
circuited in its rotor resistance. The paper explained why 
that motor never came into use. The apparatus was a 
most ingenious one, although he imagined it would be 
rather difficult to make such an apparatus. Still, he hoped 
it would be successful. As to the circle diagram, that was 
a great convenience, and one which a practical man could 
understand, although not strictly accurate. He noticed 
that one speaker during the discussion said the diagram 
was no good for small motors, while another thought it was 
all right for small motors but no good for large ones. After 
that he began to think it must be all right for both. 
(Laughter). He could assure the meeting as to the extreme 
care with which Mr. Wall made his experiments. 

The vote of thanks was seconded by Dr. Garrard, and 
heartily accorded. 

Dr. Kapp afterwards gave an interesting demonstration 
of an apparatus devised by himself for testing the endurance 
of metals. He pointed out that if a metal was stressed 
frequently it lost much of its original strength. That fact 
was known sixty years ago, and since then many apparati 
had been devised for testing purposes. By means of his 
apparatus it was possible to apply to a bar of iron or other 
metals 100 pulls a second, in opposite directions, or 360,000 
an hour, roughly, a million pulls in three hours, and a test 
piece could thus have 10 to 15 million stresses within a 
reasonable time. It was possible to have the force abso- 
lutely constant, and to calibrate it with very fair accuracy. 
Dr. Kapp’s demonstration was followed with the greatest 
interest and warmly applauded. 


THE INTERNATIONAL SMOKE ABATEMENT 
EXHIBITION. 


Considerable progress is being made with the arrange- 
ments for the International Smoke Abatement Exhibition, 
to be held at the Royal Agricultural Hall, London, from 
March 25 to April 4, 1912, inclusive. 

The Exhibition, of which the Duke of Argyll is President, 
is being organised under the direct auspices and supervision 
of the Coal Smoke Abatement Society. In addition to that 
Society, however, a number of distinguished bodies have 
extended to the Exhibition their hearty support. 

Electricity interests are well represented in this way, as 
the patrons include the Institute of Electrical Engineers— 
which has nominated one of its Vice-Presidents, Mr. W. H. 
Patchell, M.Inst.M.E., M.Inst.C.E., M.LE.E, to the 
Exhibition Council—the British Electrical and Allied 
Manufacturers’ Association, with its Secretary Mr. D. N. 
Dunlop, A.I.E.E., on the Council, and the Conference of 
Chief Officials of London electric supply companies, repre- 
sented by its chairman, Mr. Frank Bailey, M.Inst.C.E. 
(Joint Managing Director of the City of London Electric 
Lighting Company, Ltd.), and hon. secretary, Mr. F. J. 
Walker (General Manager of the St. James's and Pall Mall 
Electric Light Companv, Ltd.), Sir William Preece, K.C.B., 
F.R.S., and Sir Oliver Lodge, D.Sc., LL.D., F.R.S., are 
Vice-Presidents of the Exhibition, and prominent members 
of the Advisory Council include Mr. Sydney W. Baynes, 
M.Inst.C. E. (Chief Electrical Engineer, St. Pancras Borough 
Council, Mr. Sydney T. Dobson (Chief Engineer, St. 
James's and Pall Mall Electric Light Company, Ltd.), 


729 


Mr. R. S. Erskine (Kensington and Knightsbridge Electric 
Light Company, Ltd.) Mr. Claude W. Hill, M.LE.E., 
Professor Andrew Jamieson, M.JInst.C.E., M.I.E.E., 
F.R.S.E., Mr. E. L. Joseph (Ozonair, Ltd.), and Mr. J. B. 
Simpson (Chairman, Waste Heat and Gas Electrical 
Generating Stations, Ltd.). 

Representative sub-committees, chosen from the gentle- 
men named, have been appointed, and meet frequently 
to deal with the organisation of a comprehensive exhibit 
to demonstrate the uses of electricity for lighting, heating, 
and other domestic purposes, as well as for commercial 
and motive power purposes. A large block with a minimum 
area of 1,280 ft. super situate near the centre of the Hall, 
has been reserved for this exhibit, and there will also be 
other shows by individual concerns. A number of the 
firms constituting the Manufacturers’ Association are 
taking up the matter with enthusiasm, since they realise 
that the Exhibition will furnish them with an admirable 
opportunity of showing the Metropolis, in competition with 
other exhibitors, the wonderful strides which electricity 
has made in recent years. 

Conferences and lectures will be held in connection with 
the Exhibition, and will be attended by delegates from all 
the great municipalities and from the various learned 
societies interested in lighting, heating, or power develop- 
ment and distribution. Mr. Bailey has undertaken to give 
an illustrated lecture with special reference to electricity. 

A considerable proportion of the available space has been 
already applied for, and it seems certain that the Exhibition 
will be the largest and most comprehensive display ever held 
in this country in connection with the Smoke Abatement 
movement. The Organising Manager is Mr. F. W. Bridges, 
of 119, Finsbury-pavement, E.C., the well-known and 
successful organiser of many engineering and technical 
exhibitions. 


THE SOCIETY OF ENGINEERS. 


The Second Annual General Meeting of the Society of 
Engineers (Incorporated) was held at the Society’s Offices, 
17, Victoria-street, Westminster, on Monday, December 11, 
Mr. John Kennedy, Vice-President, being in the chair. 
The report of the scrutineers of the postal ballot for the 
election of Council and Officers for 1912 showed that the 
following had been duly elected : President, John Kennedy ; 
Vice-Presidents, A. Valon, H. C. H. Shenton, Norman 
Scorgie ; Members of Council, Henry Adams, C. T. Walrond, 
Percy Griffith, T. E. Bower, H. C. Adams, J. R. Bell, S. 
Cowper-Coles, H. P. Maybury, B. H. M. Hewett, F. H. 
Hummel; Associate Member of Council, E. Scott-Snell ; 
Hon. Sec. and Treasurer, D. B. Butler. 

It was announced that Premiums for papers read at meet- 
ings and published in the Journal during 1911 had 
been awarded as follows: The President's Gold Medal to 
Mr. W. R. Baldwin-Wiseman, for his paper on “ The Ad- 
ministrative Aspect of Water Conservancy." The Bessemer 
Premium of books or instruments to the value of £5 5s., to 
Mr. R. W. A. Brewer, for his paper on “ Two-stroke Cycle 
Engines.” The Clarke Premium, value £5 5s., to Mr. T. J. 
Gueritte, for his paper on “ The Mechanical Installation 
and Upkeep of Permanent Way on Railways." A Society's 
Premium, value £3 3s., to Mr. E. Kilburn Scott, for his paper 
on “ Nitrogen Products made with the aid of Electric 
Power." A Society's Premium, value £3 3s., to Mr. Frank 
G. Woollard, for his paper, entitled, “ Some Notes on 
Drawing Office Organization.” 

A resolution was passed thanking the other gentlemen 
who had presented papers during tlie year, some of whom, 
being members of Council, were not eligible to receive 
Premiums. Messrs. W. B. Keen & Company, were appointed 
as Auditors to the Society for the ensuing twelve months. 
Votes of thanks were passed to the retiring Council and 
Officers, to the Scrutineers of the ballot papers for the 
election of Council, and to the Hon. Solicitors, for their 
respective services. 


Rovar IwsTITUTION.— The Annual Christmas Course of 
Juvenile Lectures at the Royal Institution begins on 
Thursday next (December 28) at three o'clock, when Dr. P. 
Chalmers Mitchell will deliver the first of &ix lectures on 
“ The Childhood; of "Animals." 
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| Professional Conduct. 


DRAFT RULES OF THE ASSOCIATION OF 
CONSULTING ENGINEERS. 


The Association of Consulting Engineers, the formation 
of which has been for some months past the subject of close 
and careful consideration, will come into actual being at 
a special meeting to be held during January, at the In- 
stitution of Electrical Engineers, Victoria Embankment. 
It has long been felt to be imperative, in the interests of 
the profession, that an association should be formed of 
engineers, wholly free from commercial ties, who will act 
in a purely consultative and confidential capacity towards 
their clients. In the formation of such an association & 
very prominent part has been taken by Mr. A. H. Dykes, 
A.M.Inst.C.E, M.I.E.E., who in a recent letter in our 
columns pointed out that it has actually happened that 
specifications have been issued and tenders invited by 
public bodies to the specification of their “ consulting 
engineer," and when the contract has been let the successful 
tenderers have found for the first time that the so-called 
“ consulting engineer " is a member of a rival firm, and 
under the contract has power to visit their works, inspect 
their books, and have other privileges which they would 
be quite prepared to accord to an independent consulting 
engineer, but certainly not to a competitor. “ The need 
of an association of consulting engineers," he pointed out, 
“has been felt, and is being met in Germany and America, 
and there is no doubt that in this country Government 
departments, local bodies, and the general public also feel 
the need of a recognised body of independent enginecrine ad- 
visers, men who possess not merely the technical knowledge 
common to all members of the principal engineering in- 
stitutions, but also, in addition, are free from all commerci: | 
or manufacturing interests, and devote themselves entirely 
to this branch of engineering work." 

With the object of forming such an association, a Com- 
mittee was organized in order to frame a set of rules. The 
members of this Committee are Messrs. 


Robert Hammond, M.I.C.E, M.IE.E, M.LM.E, 64, 
Victoria-street, Westminster, S.W. 

Baldwin Latham, M.I.C.E., Parliament Mansions, Vic- 
toria-street, S.W. 

Sidney Richard Lowcock, M.I.C.E., 50, Queen Anne's 
Gate, Westminster, S.W. 

Ernest Lawson Mansergh, M.I.C.E., 5, Victoria-street, 
Westminster, S.W. 

Thomas Lodwick Miller. M.I.C.E., 9-10, Tower Buildings, 
Water-street, Liverpool. 


William Morris Mordey, M.I.C.E., M.LE.E. (Past Presi- 


dent, I.E.E.), 82, Victoria-street, Westminster, S.W. 

William Henry Patchell, M.I.C.E.,, M..E.E., M.I.M.E., 
Caxton House, Westminster, S.W. 

William Llewellyn Preece, M.I.C.E., M.I.E. E., 8, Queen 
Anne's Gate, Westminster, S.W.  * l 

Henry Rofe, M.I.C.E., 8, Victoria-street, Westminster, 
S.W. 

John Francis Cleverton Snell, M.I.C.E., M.I.E.E., 
M.I.M.E., 8, Queen Anne’s Gate, Wcstminster, S.W. 

Edmund Herbert Stevenson, M.I.C.E:, 38, Parliament- 
street, S.W. 

James Swinburne, F.R.S., M.LC.E, M.I.E.E. (Past 
President, I.E.E.), 82, Victoria-street, Westminster, S.W. 

Gotfred Midgley Taylor, M.I.C.E., Caxton House, West- 
minster, S.W. ; and 

Alfred Herbert Dykes, A.M.I.C.E., M.I.E.E., 11, Victoria- 
street, Westminster, S.W., Hon. Secretary. 

The rules framed by this Committee provide, inter alia, 
that there shall be one class of member only, who must 
fulfil the following conditions :— 

(a) He shall be in practice as a Consulting Enginecr, 
either individually or as a partner of a firm of Consulting 
Engineers. 

(b) He shall be of such standing as, in the opinion of the 
Committee of the Association, entitles him to admission to 
the Association. 

(c) He shall be a full Member of the I.:stitution repre- 
senting the particular branch of the profession in which he 
practises. 


(d) He shall not be a member of, or a partner in, or an 
agent for, any contracting or manufacturing firm or company 
or business with which he may have occasion to deal on 
behalf of his clients. 

(e) He shall not be a director or employee of, or be an 
agent for, any company doing engineering insurance work. 

(f) He shall not be connec with any company or 
business who advertise or canvass for consulting work. 

A member shall act in all professional matters strictly in 
a fiduciary capacity with regard to any clients whom he 
may advise, and his charges to such clients shall constitute 
his only remuneration in connection with such work. 

He shall not accept any trade commissions, discounts, 
allowances, or any irdirect profit in connection with any 
professional work on which he is engaged. 

He shall not, without disclosing the fact in writing to his 
clients, be a director of, or shareholder in, or have a financial 
interest in, any contracting or manufacturing firm or com- 
pany or business with which he may have occasion to deal 
on behalf of his clients. 

He shall not receive directly or indirectly any royalty. 
gratuity or commission on any patented or protected 
article or process used on work which he is carrying out for 
his cliente, unless and until such royalty, gratuity or com- 
mission has been authorised in writing by those clients. 

He shall not act for a new client to the prejudice of an 
existing client. 

He shall place orders explicitly on behalf of his client 
and not on his own behalf. 

Except at the request of the client, he shall not be the 
medium of payments to any contractor or business firm, 
but shall only issue certificates for payment by his client. 

He shall not knowingly accept professional work in con- 
nection with which another member has been appointed, 
unless either formally notified by the client of the termina- 
tion of the previous appointment, or else in collaboration 
with the other member. l 

He shall not advertise directly or indirectly for pro- 
fessional employme..t, ror shall he answer eny advertisc- 
ment for a consulti. g ergireer. 

He shall not solicit professional work either directly or 
irdirectly or by an eget t, nor shall he pay by commission or 
otherwise, ary perion who may introduce clients to hin:. 

He shall not conduct himself in a manner, cor act in ery 
capacity, nor hold any appointment, which, in the opirion 
of the Committee of the Araselation; prejudices his position 
as a consulting engineer. 


Provision is made for the expulsion of members for 
breach of rules or misdemeanour, and it is also provided 
that a member shall not be able to dissociate himself from 
the acts of any persons, firm or body with whom he is 
associated by partnership or otherwise, and ‘‘on receipt of 
an intimation from the Committee that the person or 
persons with whom he is so associated are acting in a 
manner contrary to the Rules of the Association, he shall 
forthwith either terminate his connection with such person 
or persons, or cease to be a Member of the Association ” ; 
while should he cease to practise as a consulting engineer 
in order to engage in other work or for any other reason 
be unable any longer to comply with the conditions, he 


shall send in his resignation in writing. 


COMBINE OF GENERATING STATIONS. 


The Hungarian generating stations are mostly under the 
control of the Ganz Elektrizitats A.G., of Budapest, or the 
Elektrizitatswerke-Vereinigung, of Budapest. The former 
company now controls more than 30 stations distributed 
over the country, the latter about 20. The management 
of the stations is difficult, and. the proper proportion 
between receipts and expenditure is not unfrequently 
wanting. Hence the idea that the Vereingung should absorb 
the Ganz business. Whether the idea will materialise or 
not remains to be seen, for several. stations, especially some 
of those financed by the Ungarische Kreditbank (the Ganz 
group) are working at the present time at a loss. It is, 
however, most likely that this unfavourable state of affairs 
is but transitory. 


An electro galvanizing plant for coating boiler tubes and 
special fittings is being erected in accordance with Mr. 
Sherard Cowper-Coles’ designs and specifications for the 
Las Sociedad Espanola de Construccion Naval, Ferrol Spain, 
which Company is entrusted with the building of the new 
Spanish Navy. 


L 
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LARGE ALTERNATING CURRENT MOTORS 
FOR VARIABLE SPEED SERVICE. 


By N. SHUTTLEWORTA, M.Sc.* 


SUMMARY. 


The author deals with the recent progress of alternating 
current motors in regard to making it more accommodating 
in the matter of speed, and summarises the fields in which 
it i8 likely to find the largest scope, namely, in connection 
with unidirectional rolling mills, fans for colliery ventila- 
tion, blowers for blast furnaces, air compressors and centri- 
fugal pumps, when it is not desirable to be limited to the 
normal speed of an induction motor. He points out that 
it 18 particularly unfortunate that in high-speed work the 
alternating current motor should be compelled to run at 
approximately 1,000 to 1,5C0 or 3,000 r.p.m. under ordinary 
conditions on a 50 cycle circuit, and urges that inter- 
mediate speeds are not only an advantage, but that in 
numerous c28(8 à variable speed is also a necessity. He 
then traccs recent developments intended to secure these 
d« siderata. 


— 


THE LAHMEYER SYSTEM. 


The first scheme described is due to Lahmeyer. The 
auxiliary machine in this case i8 a rotary converter, the 
slip-rings of which are connected direct to those of the main 
motor. Alternating current is thus converted to direct, and 
this i8 utilized for driving & continuous current motor 
coupled to the main shaft. The property of modifying the 
counter E.M.F. does not lie in the rotary itself, as in- 
creased or decreased excitation simply determines whether 
leading or lagging currents are drawn through the rings. 
The commutator voltage, however, may be altered, and 
with it the slip-ring voltage, because of the constant 
relation between the two by adjusting the excitation of the 
continuous current motor, and speed regulation on the 
main motor i8 obtained in this way. Increased excitation 
on’ the continuous current motor would momentarily cause 
a greater E.M.F. to be generated than is impressed from 
the rotary, and the current between them might even be 
reversed. In such a case the torque current in the rotor 
of the main motor would reduce to zero and then reverse, 
and in the absence of torque or one in the opposite direction, 
the speed of the main motor would quickly drop. A reduced 
speed once more increases the voltage on the rotary and 
its commutator soon has a value in exccss of the d.c. motor 
at the lower speed, and equilibrium will be again attained. 
A very beneficial result is obtained by over-exciting the 
converter and so drawing leading current through the main 
rotor; this, being a wattless current, exerts no torque, 
but lies in such a position on the periphery of the rotor 
a8 to produce the working flux, and thus reduce the mag- 
netising current taken by the stator from the supply mains. 
It is possible to provide the whole of the magnetising 
current in this way, and the stator will then work at unity 
power factor. The magnitude of the continuous current 
will be greatest at the highest speed, when the field of the 
motor is weakest, which is very bad for commutation and 
makes the use of commutating poles practically com- 
pulsory. If commutating poles are not provided on the 
continuous current motor, the necessary initial field will 
make it obligatory to approach not nearer than seven or 
eight cycles to synchronism. This fact shows that at 
maximum speed on the equipment the auxiliaries are 
already dealing with a considerable amount of power, and 
this increases directly with reduction in speed. 


COMMUTATOR MOTORS. 


Considerable attention has been paid to this class of 
machine, especially on the Continent. The use of à com- 
mutator does not fix the speed of rotation at a definite 
value dependent on the number of poles and frequency 
of supply, as is the case with an induction motor, and. 
while it might be said to introduce an additional complica- 
tion, its use is entirely unavoidable in one way or another 
in connection with variable speed alternating current work. 
À great amount of development has taken place in machines 


* Abstract of a Paper read on Tuesday, December 19, before the Rugby 
Engineering Society. i 
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of small capacity, and there are now numerous types of 
both single and polyphase motors with either shunt or 
series characteristics. Speed regulation on machines with 
reries characteristic is usually effected by brush shifting, 
but considerations of commutation prevent the possibility 
of building motors of this type of large capacity. Machines 
with shunt characteristics of moderate output seem to be 
confined to one type. They must necessarily be polyphase 
if of large size. The armature is similar to that of an 
ordinary continuous current machine, and there may be 
either three or six brush-studs per pair of poles. Each 
armature phase is provided with a compensating winding 
of the same effective number of turns in series with it 
and wound oppositely to it. The compensating winding then 
serves three purposes :—(1) Induced voltages in an arma- 
ture phase due to the revolving field appear equally and 
oppositely in the compensating winding, so that there is 
no resultant voltage at the terminals of the two in series ; 
the terminal voltage will depend solely on the volts gener- 
ated by the armature conductors revolving in the main 
field. (2) It compensates the armature and so reduces the 
inductive drop. (3) It prevents interference of the armature 
ampere turns with those of the field. 

The great problem in all alternating current commutator 
motors 18 that of sparkless collection of currents from the 
brush, and special devices must be resorted to when an 
appreciable speed range is required. Each armature coil 
forms a closed loop every time the two consecutive com- 
mutator segments to which it is connected pass a brush, 
and the general difficulty in commutation is to be able to 
reverse the direction of the current in the coil in the time 
taken to pass under the brush and restore it to normal 
value before leaving. With alternating currents there are 
additional phenomena present during this short space of 
time. The difficulties are such that investigation has been 
diverted into other directions, and it was rather a happy 
thought of Kramer’s which led him to apply the alternating 
current commutator machine for use as an auxiliary only 
and in conjunction with a main induction motor. His 
scheme is to substitute the counter E.M.F. of a commutator 
motor in place of that of a resistance in the rotor slip-ring 
circuit of the main motor. It has been shown how the speed 
could be controlled by alteration in the magnitude of the 
counter E.M.F., and if the auxiliary motor be made shunt 
excited, speed change may be produced by control of the 
exciting circuit. 

For the same limit in commutation an auxiliary of this 
kind may be built of larger capacity than any commutator 
motor to run direct from a 50-cycle supply, and being only 
a part of the total unit, a commercial set may be con- 
structed of very high power, and still give a good speed 
range. It is again possible to obtain an improvement in 
power factor, and if need be to draw leading current from 
the line. The means employed 1s that of exciting the in- 
duction motor through its rotor instead of its stator, the 
exciting current now passing through the commutator 
machine, causing a corresponding reduction of its power 
factor and increase of its capacity. Kramer disposes of 
the torque produced by the auxiliary motor by coupling it 
to the same shaft as the main motor and allowing the 
torque to be addative. The limit in slip frequency to which 
it has been found advisable to go with this type of auxiliary 
is in the neighbourhood of about 15 cycles, and the corres- 
ponding amount of speed reduction possible on circuits of 
different frequency is as follows :— 


50 cycles. 40 cycles. 25 cycles. 
309, reduction. | 37559, reduction. ^ 609, reduction. 


Shortly after the advent of the above method, Dr. 
Scherbius, of Brown, Boveri & Company, introduced a 
slight modification, but used the same scheme in principle. 
Instead of coupling the commutator machine direct to the 
shaft of the main motor, he couples it to a squirrel cage 
induction machine, which is rn turn connected electrically 
to the supply line. The commutator motor will drive the 
induction machine in the same direction as it would nor- 
mally run as a motor, and so take it over its synchronous 
speed when it begins to act as an induction generator and 
delivers electrical energy to the system. The power given 
to the commutator machine is by this means converted 
to the frequency of the supply and pumped back again. 
The advantage lies in thecommutator motor being enabled 
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te run at a much higher speed than the main motor with a 
consequent reduction in dimensions; a choice in speed 
also very greatly benefits working operation, because there 
is always one speed which is more satisfactory and econom- 
ical than all others for every capacity. 

There is still a further improvement which was devised 
by Mr. Milch, of Budapest, and has been developed by the 
British Thomson-Houston Company, known as the B.T. H.- 
Milch system. The object is to reduce the capacity and 
dimensions of the auxiliary plant as used by Brown Boveri 
for thesame speed range by one half, or with auxiliaries of the 
same size, to double the previously possible speed range. 
This has been effected by a novel use of the main induction 
motor; in addition to the usual speed reduction below 
synchronism, a speed increase of like amount 1s employed 
above synchronism by means of the same auxiliaries. 

The normal tendency of an induction motor is for the 
slip-ring voltage and rotor current to become zero as the 
speed approaches synchronism, and it is quite evident. that 
since there is then no E.M.F. available for excitation it is 
quite impossible for the commutator machine to force the 
main motor through synchronism alone. In order to pass 
through the synchronous point it will be necessary to 
obtain exciting current of proper frequency and phase, and 
with a variable magnitude independent of the actual fre- 
quency, from other such source. This may be suitably 
accomplished by the use of a small frequency converter, 
which will deal only with the small exciting current, and 
need not therefore have a capacity greater than one-tenth 
per cent. of the main motor. The armature of such a 
machine is exactly like that of a small rotary converter and 
revolves in a field system without any winding. An E.M.F. 
of supply frequency is impressed on its slip-rings, and an 
equal E.M.F. is available from the commutator at a fre- 
quency dependent on the speed of revolution. If the speed 
be synchronous, continuous current will be derived from 
the cominutator, but should the speed slip below or above 
this the commutator voltage will have a small frequency 
according to the amount of slip. To arrive at a frequency 
the same as that in the rotor of the main motor it 1s only 
necessary to gear the two machines together and so run 
them at the same slip. This converter exciter, thus gear- 
driven from the main motor, is the new source of excitation 
for the auxiliary commutator machine, and its voltage may 
be varled by varying that impressed upon its slip-rings. 
The counter E.M.F. of the commutator machine may now 
be altered by separately exciting it, making it of negative 
value if we 80 choose, thus bringing the main motor through 
synchronism. When the synchronous speed has been passed 
an E.M.F. again exists between the slip-rings and separate 
excitation is no longer necessary ; the connection to the 
shunt winding is therefore made again, and self-excitation 
is continued to the highest value of the speed range. 


Correspondence. 


All communications intended for the Editor should be addressed 
« Taus Epitor, 149, Fleet Street, London, E.C.” Anonymous 
communicatsons will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week’s issue of the Journal. 


The Editor is not responsib!e for, nor does he necessarily endorse 
opinions advanced by co» respondents. 


THE NATIONAL TELEPHONE COMPANY, LTD. 
To the Editor of THe ELECTRICAL ENGINEER. 


Sir,—Mv attention has been called to a circular letter 
headed “ The National Telephone Company, Limited, 
Established in 1881,” which purports to give recent sta- 
tistics referring to the Company extracted from the half- 
yearly report of December 31, 1910, and for the half year 
ending June 30, 1911. 

The statements and figures in this circular contain many 
inaccuracies, and in particular a statement purporting to 
showthe total sum that may be expected to be available 
for distribution amongst the Deferred Stockholders 1s 
entirely speculative and unwarranted. 

From the way in which the circular is printed, more 


particularly the heading, and also from the fact that no 
address and name are given showing by whom it has been 
issued the inference is probably intended to be drawn that 
the document has been issued by The National Telephone 
Company, and I shall be glad if you will allow me to give 
a warning to any who may receive a print of the circular 
that it in no way emanates from the Company. 
Yours, etc., 
GEORGE FRANKLIN, 

Telephone House, President. 
Victoria-enibankment, 

December 18, 1911. 


DYNAMIC ELECTRICITY: WHY DOES A 
MAGNET ATTRACT? 


To the Editor of THE ELECTRICAL ENGINEER. 


SrR,—Amongst those who are familiar with an electric 
dynamo there must be some who cannot fail to wonder 
from whence comes the inexhaustible supply of energv 
that is always available when the necessary amount of 
force to generate it 18 exercised. 

This subject is at present in a state of uncertaintv, 
and although possibly somewhat presumptuous, it is not 
altogether illogical for a lay mind to endeavour to probe it. 

To approach it at all it is necessary to consider why does 
a magnet attract, and what is the nature of the lines of 
force that are cut by the armature. 

À gyron is an infinitesimal quantity of ether that has 
received à gyrating motion, a multiple of which forms an 
atom, a multiple of which again forms a molecule. 

À magnet is a hoop of metal with the gyrons in its material 
more or less vitalised, which condition, it is suggested, is 
due to the fact that an orbital gyronic circulation has been 
established ; it has a hiatus, the ends of the material ad- 
jacent to the hiatus being known as the poles, to which 
when held near are attracted and held fast pieces of metal, 
and whence are discharged an influence known as the lines 
of force. The question arises in the mind. What is the nature 
of this attraction and what are the lines of force ? 

Is it possible that a magnet is a medium for gyrons, 
according in degree to its feebleness or intensity, enab!ed 
to attract from the Cosmos external gyrons to the extent 
of a certain capacity ? 

Should such be the case, the attraction of the magnet 
could be easily explained, presuming that the gyrons. 
continuing their journey through the hiatus by arcing 
from pole to pole, continued their attraction of cosn.o- 
gonic gyrons by attracting the gvrons of a piece of metal, 
thus holding the matrix of the gvrons firmly to the poles. 

It is impossible to think that the gyrons can be drawn 
solely from the material forming the armature or field 
magnet any more than to consider that the flow of water 
from the nozzle of à pump is produced from the material 
used in its construction, but that the dynamo, like the 
pump, is an instrument for obtaining something from an 
outside source. Moreover, no substance could lose so much 
of its material body in providing an inexhaustible supply 
of power without rapidly becoming attenuated and quickly 
worn out. 

Such being the case, the supply must be of an unlimited 
quantity, and the source of supply must be the Cosmos. 

The suggestion made, then, is that a magnet is a hoop 
of metal with a hiatus, that it is endowed with a complete 
orbital gyronic movement through its fabric and hiatus, 
which in its action attracts cosmogonic gyrons in a certain 
ratio to the feebleness or intensity of the orbital gyronic 
movement: that the gyrons, still continuing their journey 
through the space of the hiatus, continue to attract cosmo- 
gonic gyrons to the extent of attracting the gyrons of 
pieces of metal which may be in their neighbourhood. 

The ordital gvrons of the magnet are perpetually following 
their course, the result of which is a continual procession 
from pole to pole constituting what is known as * the lines 
of force." 

The “lines of force” are broken by the revolution of 
the armature, conducted to the commutator, collected 
by the brushes, conducted to the magnet, thus stimulating 
it to an excessive degree to attract a larger number of 
cosmogonic gyrons, and at length sent on their errand of 
usefulness in providing us with power, light, and heat. 


Dunedin, N.Z. A. E. MELLICK. 
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UNITED KINGDOM. 


[d 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. | 


Burton.—The Council has unanimously adopted the 
recommendation of the Gas and Electricity Committee to 
extend the electricity works at a cost of £17,150. Alderman 
T. E. Lowe, the chairman of the Committee, said it was 
necessary to have generators sufficient for twice the quan- 
tity of light actually required, so as to be equipped for 
emergency. The largest generator was a 500 kw. At times 
they had to generate as much as 660 kw., and the plant 
was not sufficient for the work. A turbo-generator was 
suggested, consisting of an engine driven by turbine engines, 
and generating 1.250 kw.—nearly twice the maximum 
demands at the present time. If they extended on the 
present single-phase system it would cost £14,600. Instead 
of doingthat they proposed to bring the undertaking up to 
date by adopting the three-phase system. This would bring 
the several advantages, prominent of which were that the 
saving effected would be equivalent to the interest and re- 
payment of the loan which the Council would have to take 
up in connection with the improvement. Another benefit 
would be that they would be able to obtain motors at 
from 20 to 50%, cheaper than they bought now. Moreover, 
there would be an impetus given for the use of electricity 
purposes, and the cost of the change would not fall on the 
present consumers. 


DorcHESTER.—At a meeting of the Council the Lighting 
Committee reported the receipt of a copy of the Provisional 
Order proposed to be taken out by Messrs. J. and W. 
Purves, of Exeter, for powers for supplying electricity 
within the borough. The proposed promotion was approved, 
ànd the advantage of electric light being recognised, it was 
decided to offer no objection to the Provisional Order. It 
was decided, however, that the right of purchase by the 
Corporation upon the terms contained in the order should 
be preserved. 


GLENGARNOCK.—A special meeting of the Northern 
District Committee of Ayrshire County Council, to consider 
the proposed formation of a special lighting district at Glen- 
garnock, a requisition, signed by electors within each of the 
parishes of Kilbirnie, Beith, and Dalry, for the formation 
of an area comprising a portion of the existing Kilbirnie 
and Glengarnock Special Water Supply District lying to 
the east and south-east of the Dalry and North Johnstone 
Branch of the Glasgow and South-Western Railway, into 
a special lighting district, was discussed, and it was ex- 
plained that under the proposal the Glengarnock Iron and 
Steel Company undertook to lay the cables and do all the 
necessary work, which is to include upkeep, repairs and 
current, at a charge of £50 per annum for 10 years, at the 
end of which period the works will become the property 
of the Special Lighting District. The meeting agreed to 
the proposal, and a committee was appointed in connection 
with the scheme. 


KirsvTH.—The Council have decided not to oppose the 
Provisional Order which is being applied for to the Board 
of Trade for the supply of electricity in the burgh and 
parish and also in surrounding districts. Notice of motion 
has been given, however, to the effect that Stirling County 
Council should oppose the granting of the Order. 


LEEpDs.—A deputation from the Corporation waited upon 
the Postmaster-General at the House of Commons to urge 
that the new telephone exchange should be erected on a 
site in the City Square belonging to the Corporation. The 
deputation was headed by the Lord We kn of Leeds, and 
the Postmaster-General promised an early decision on the 
matter. 


NuNEATON.—At a meeting of the Council the recom- 


mendation of the Electric Lighting Committee to purchase 
additional plant at a cost of £7,500 was adopted. 


Electrical Progress at Home and Abroad. 


SKEGNESS.—The Council has approved the proposal to 
adopt electric lighting for the borough, and will in due 
course apply to the Board of Trade for a Provisional Order. 

ToPsHAM.—By a disastrous fire which broke out about 
8.30 in the evening, the electric light works in Fore-street 
have been totally destroyed. The fire is supposed to have 
originated through a spark from the exhaust of one of the 
engines igniting the rafters of the roof, which was the part 
of the building in which most of the woodwork was situated. 
This explains the fierce rapidity with (which the flames 
spread and the quickness with which it obtained a complete 
mastery of the works. High praise is due to the elec- 
trician, Mr. H. Smith, for the coolness and resourcefulness 
with which he acted. | 

WEsTON-SUPER-MARE.—With three  dissentients the 
Council decided to adopt the recommendation of the Elec- 
tric Light Committee to apply to the Board of Trade for 
& Provisional Order to store and distribute electricity for 
lighting and other purposes in the parish of Burnham and 
in part of the parishes of Berrow and Brent Knoll. 


MIDLAND NOTES. 


Electrically Operated.Steel and Iron Mills— Paper by 
Mr. W. H. Lake. 


There was a large attendance of the Staffordshire Iron 
and Steel Institute at Dudley to hear a paper by Mr. W. H. 
Lake, on “‘ The Electrification of the Shelton Mills? The 
Shelton Works are situated at Hanley, North Staffordshire, 
and are the property of the Earl of Granville. Last summer 
the members of the Institute paid a visit to the works, 
and saw the mills in operation, and the matter was con- 
sidered of sufficient interest for a detailed description. 

Mr. W. H. Lake, who is an engineer at the works, ex- 
plained that there were four mills, comprising a sheet mill, 
and three other mills in which the rolls are 16 in., 12 in., 
and 10 in. respectively, employed in rolling both steel and 
iron. Formerly, the energy was supplied from nine boilers 
connected with the heating furnaces, and five hand-fired 
Lancashire boilers. It was found possible to utilise waste 
steam discharged from the reversing engines at the Etruria 
Works, some distance away. The installation has enabled 
an increase in output of 259; on certain sections of iron, 
which promises to be increased, and considerable savings 
in labour and fuel have been made, entirely meeting 
anticipations. The generator installed is a 1,000 kw. 
Westinghouse impulse bladed mixed turbo-alternator 
running at 3,000 r.p.m. and generating current at 5,500 
volts, and itisarranged tochange over from exhaust steam 
to live steam. 

The condenser has a 5,500 square feet tube surface. The 
present output from the generating plant is at the rate of 
3,600,000 units per annum, allowing for 50 weeks working, 
or a load factor over the whole year of about 41%. The 
works cost of generation, comprising fuel, wages, stores, 
and oil, works out at about one-tenth of a penny per unit. 
The general conclusions arrived at in a comparison between 
electricitv and steam is that it pays to drive main engines 
electrically by power costing two-thirds of a penny per 
unit, and that probably it will almost always pay to drive 
such machinery electrically, with current at ‘75 of a penny 
per unit. It is considered that the upkeep of small engines 
for auxiliary machinery is very much higher than that for 
electrical motors. On the whole, the Shelton engineers 
expressed themselves very well satisfied with the result of 
their experiment. They have already dispensed with their 
hand-fired boilers, and in that way effected a considerable 
saving. 

An interesting discussion followed, in which great appre- 
ciation was expressed to Mr. Lake for the information 
given, although two or three speakers still maintained that 
under good conditions and with eflicient steam engines, 
iron and steel production could be as economical with 
steam-ariven engines as With electrical motors. 
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GERMAN NOTES. 
Single-Phase Alternating Current for the Prussian 
State Railways—tElectricity Displacing Petrol— 
Company Affairs. 


The Prussian railway administration has found that an 
alternating current with 16 2-3rds periods is best when it 
has to serve all the various purposes required, including 
the provision of light and power from one central station. 
For the latter, a rotary current of 50 periods is the normal. 
The transformers required are of synchronous type, dividing 
the 50 periods by three. This system is to be adopted 
throughout Persia. It has long been recognised as the best 
for railway traffic. 


Electricity v. Petrol. 


The local line between Arad and Heggalja, which is 36 
miles long and has a metre gauge, is to be henceforth 
driven by electricity on the overhead system instead of 
by petrol as formerly. The power station at Arad will 
supply rotary current of 42 periods, which at the trans- 
former station at Gyorok will be converted into direct 
current of 1,650 volts. The cars built for the new service 
weigh 56 tons each on four axles, and are to be driven 
bv four motors each of 50 h.p. The current for steering 
will be derived from a 600W motor dynamo, which will 
also supply current for lighting the cars and for the air 
brake. The whole arrangement is to be ready for work in 
the spring of 1912. The electrical part of the work is 
being done by the Ganz Elektrizitats A.F., of Budapest. 


Trollhattan Developments. 


The great electric works at Trollhattan (Sweden) are to 
be increased by putting down two new 10,000 h.p. turbines 
in addition to the four already at work. As one turbine 
must alwavs be kept in reserve, the present plant has been 
found insuflicient for the demands for current. At a pinch 
the works can now employ 80,000 h.p. This extension is 
necessary in view of a contract entered into to supply a 
new system on the west coast to Uddevalla and Munkedal, 
and, if possible, also to Lysekil. The power is required 
largely for the west coast quarries, which will thus be 
enabled to modernise their methods of working. The 
extension will come into full operation early in 1912. 


Company Matters. 


The Elektrizitats A.G., Ganz & Company, of Budapest 
is about to increase its share capital from eight to twelve 
million K (or £500,000 sterling), to provide for the erection 
of a new factory for making small electric motors for which 
there is a demand that the already existing workshops 
cannot cope with. 

The net profit of the Elektrische Licht und Kraftanlagen, 
A.G., Berlin, for the year ending September, 1911, was 
2,197,675 marks, and the board recommends a dividend 
of 7°% on the fully paid capital of 30 million marks. 

The general meeting of the Berliner Elektrizitats Werke 
was very largely attended. The dividend was fixed at 1295. 
payable at once. The retiring directors, Herrn Delbruch 
and Stern, were re-elected. The output of the works for 
the six months ending with Septeinber, 1911, was 46,167,655 
k.w.h., an increase over the corresponding period of 1910 
by 11192, i 

A company has just been formed for producing current 
for general purposes by using the water power of the river 
Leitzach near Munich. The capital is six million marks 
in thousand mark shares. The founders have subscribed 
the entire capital. They are the Munich municipality ; 
E. Friedmann, a Berlin banker; Friedmann, Bleibtreu & 
Company, of Berlin; Jacymer, Securius & Company, of 
Berlin ; P. Marx, of Berlin. 

The Siemens-Schukert Werke, G.m.b.H., of Berlin, made 
a net profit in 1910-11 of 13,430,067 marks. A 109; dividend 
will be paid; 23 million marks will be devoted to the 
institution of a reserve fund and 1,300.000 marks will be 
distributed as bonus to the employés. The carry over will 
be 280,067 marks. The capital is 90 million marks, of which 
the Siemens & Halske A.G. own half. The latter company 
made a net profit for 1910-11 of 12.338,743 marks. The 
dividend will again be 12°4 on the share capital of 63 
million marks. 


Wireless Telegraphy. 


. Contributions to this section of the ELECTRICAL ENGINEER are cordially 
invited from all parts of the world, payment for matter used being made ou 
our usual scale rate. 


The Eiffel Tower wireless installation supplies time 
signals and also the barometric reading, the direction and 
force of the wind, and the state of the sea at six places, 
viz, Reikjavik, Ushant, Horta, Valentia, La Corogne, and 
St. Pierre-Miqielon. The observations from the first five 
stations are those of the same day at 7 a.m., but those 
from St. Pierre are those of 8 p.m. the previous day. They 
are reported at 10.45 a.m., immediately after the time 
signals have been given. The following is an example of 
the code used : BCM, R50321, or BCM H 661642. The first 
reads Bureau Central Meteorologique, Reikjavik, barometer 
750 mm., wind N., force 1. The second reads: Bureau 
Central Meteorologique Horta, barometer 766 mm., wind 
S., force 2. It will be observed that the numerals indicating 
the points on the compass card are used to denote the 
direction of the wind. Thus 8 is signalled from an east 
wind, 12 for a S. E. wind, and so on. 


Ruhner describes in the “ Elektrophysikalischer Rund- 
schau " an apparatus made by the Paris firm of Ducretet 
& Roger. The arc generator consists of four lamps con- 
nected in series with automatic lighting and enclosed in a 
case. The latter is provided with peep holes and with a 
safety valve to prevent damage by explosion. The primary 
oscillatory circuit consisting of capacity and self-induction 
is placed parallel to the arc between the carbon cathode 
and the metal anode, and is coupled to the secondary 
circuit of the antenns. The microphones are placed in the 
earthing of the antennz. They are actuated by à common 
mouthpiece and can be arranged in parallel or in series 
at will. The receiver is of the usual type in wireless stations. 
The detector consists of iron pyrites and copper or of 
carborundum and carbon or of an electrolyte cell. 

Several important changes are in progress at Nauen. The 
height of the tower will be doubled, and will then be 600 ft. 
high. This will involve strengthening of the foundations. 
The current is supplicd direct from Berlin. When the 
alterations are completed the range of the Nauen tower 
already about 3,200 miles, will probably be increased con- 
siderably. 


The “ Berner Internationale Telegraphen Journal " gives 
an excellent illustration of the enormous development of 
wireless telegraphy during the last three years. In January, 
1909, there were 92 wireless land stations in rction and 
416 ships provided with wireless apparatus. On January 1, 
1910, there were 136 land stations and 619 ships provided. 
On January 1, 1911, there were 219 land stations and 988 
ships fittcd with wireless apparatus. 


The Pacific Ocean has at last been bridged so that thv 
last obstacle to world-wide wireless communication has a 
last been overcome. Such communications have been 
recently made over the 6,000 miles which separate Hokushu, 
in Japan, from San Francisco. 


— 


Plans have been made for providing wireless communica- 
tion along the river Congo as far as Katanga over a distance 
of about 2,000 miles. This will secure communication 
between German West Africa and the French Congo. 
Telefunken stations are to be placed at intervals for re- 
ceiving messages, some to receive German messages, others 
French messages. The stations will communicate with one 
another and further stations will be erected at Ujidji and 
Tabora, in German East Africa, and one at Brazzaville in 
the French Congo. This will complete a perfect chain up 
to Daressalam, near Zanzibar. 


A company with a capital of 64 million pesetas (say a 
quarter of a million sterling) has been formed for wireless 
telegraphy at Madrid under the style of Compania de 
Telegrafic sin hilos. 
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ELECTRONS IN THERMOELECTRICITY. 


At @ meeting of the American Physical Society at New 
York, Dr. O. W. Richardson read a paper on “‘ The Electron 
Theory of Contact Electromotive Force and of Thermo- 
electricity.” This was a discussion of the nature of contact 
electromotive force and of the laws of thermoelectricity on 
tbe view that metals contain a large number (n per c:c.) 
of free electrons, dynamicallv equivalent to the molecules 
of a gas, which are retained in the metal by the action of 
forces near the boundary giving rise to work functions 
Ww, Wy, etc., characteristic of each metal. This hypothesis 
has already been very successful in accounting for tlie 
laws which regulate the emission of negative electrons 
from hot bodies. Extensive use is also made of the theorem 
which has been proved by writers on the kinetic theory 
with sufficient generality to cover the conditions postulated, 
that if W is the work done in taking an electron from a 
point A to a point B then 


W =R; log - 


whet R is the gas constant calculated for a single mole- 
cule, 0 is the absolute temperature, and nı and ns are the 
concentrations of the free electrons at A and B respectivelv. 

By considering the case of a number of electrons in a 
thermally and electrically insulated enclosure it is shown 
that the condition for equilibrium is the invariance of w, 
— eV, — R0 log n, for every point 4 in the enclosure : 
where e is the charge of an electron, V, is the électric 
potential at 4 and w, is the work done by an electron in 
escaping from the metal in which 4 is. If A is in the space 
between the conductors w, = 0. It follows that there is a 
permanent difference of electric potential V,, — V, between 
any two conductors which is given by 


Va— V, Ei Wm — tw, + R0 log Hd 


Experimental indications are that Wm — Wy is - larger 
than the logarithmic term and is in all probability com- 
parable with the observed Volta effects. If more complete 
knowledge of the values of the w's confirms these indications 
it would follow that the observed contact differences are 
intrinsic properties of the metals and not due to chemical 
action. Several weak points in the current evidence in 
favour of chemical action are pointed out. 

By considering the transportation of a nuniber of elec- 
trons around suitable circuits of different metals and at 
different temperatures, so that the transference is partly 
along connecting conductors and partly through the sur- 
rounding space, but always in a reversible manner, it is 
shown that : 


ve = Rô log mR R6 log ” 


o 


do ^ € EP, 
where 7 is the Peltier effect between the metals 1 and 2 at 
temperature 6, Po and P; are the respective pressures of 
the free electrons inside the same metals, ng and m, are 
the corresponding concentrations, is the specific heat of 
electricity, v is the ratio of the specific heats of the elec- 
trons at constant pressure and constant volume, no and 
Po are concentration and pressure of the internal free 
electrons at a fixed temperature 6o, and n and P the cor- 
responding quantities at the variable temperature r. 
Finally T is the thermoelectromotive force of a circuit of 
the metals 1 and 2 whose junctions are at 6’ and 6p res- 
pectively. 

These formule agree with the results of Lord Kelvin's 
theory of thermoelectric phenomena, but they are not in 
entire accordance with formule which other writers on 
the electron theory have deduced by using other methods. 
Reasons are given, however, for believing them to be correct, 
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A paper on “ The Positive Ionization from Hot Salts ”. 


was also read by Dr. Richardson, in which he described 
experiments by the author which, together with those of 
Dr. C. J. Davisson, show that the positive ions emitted by 
salts are metallic atoms which, in almost every case, carry 
a single electronic charge. The only indication of multiple 
charges is in the case of certain zinc salts where there is 
some eviderice of the occurrence of positive ions with a 
charge equal to 2e. The nature of the ions emitted by the 
salts is independent of the nature and pressure of the 
surrounding gas at low pressure, but it is necessary, in order 
to account for the values of e/m given by a number of salts 
such as aluminium phosphate, to suppose that the ions 
they emit do not come from the salt itself but from some 
impurity with which it is contaminated. Generally speak- 
ing the contaminations seem to be salts of the alkali 
metals, which are very efficient emitters. The ionization 
produced by a large nuniber of salts has been examined 
in gases (chiefly in air, however) at different pressures. 
The results are very complex and indicate that it is almost 
impossible to deduce anything as to the mature of the 
ions from experiments of this character. A specimen of 
pure aluminium phosphate has been prepared which shows 
a very small ionization in comparison with either ordinarily 
pure aluminium phosphate or with the salts of the alkali 
and alkaline earth metals at the same temperature. With 
some salts under certain conditions the decay of the positive 
ionization depends on the electrical field employed as well 
as on the time. A similar effect has already been shown 
by the author to characterize the positive lonization 
emitted by “ new " platinum wires. There is some indica- 
tion that the action of vapours emitted by the salts on the 
hot platinum present in the apparatus is an important 
factor in the emission. 
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“The Standard of Candle-Power.’”’ 


The problem of the measurement of candle-power is 
one which calls for much skill and very careful considera- 
tion. In its present stage it is without a doubt one of the 
few unsatisfactory points in connection with the use of 
electricity as an illuminant. There are several very accurate 
methods of comparing the candle-powers of different 
lamps, but although much attention has been given to the 
question of which is the most suitable standard of candle- 
power no ideal has yet been attained. 

A standard, whether it be for candle-power or for any 
other measurement should be, as far as it is possible to 
limit it, unaffected by external and varying conditions. 
This ideal is farther from being realised in the standard of 
candle-power than in any other standard. There is, for 
instance, no recognised standard of candle-power which 
does not depend on atmospheric conditions. In the three 
most used standards, chemical analysis is necessary every 
time they are required for use, and it is the opinion of the 
writer that much valuable time is wasted in obtaining 
the necessary degree of purity in either pentane, amyl- 
acetate, or colza oil. 

That the three standards at present in use in England, 
Germany, and France respectively, are unpractical has 
been realised by more than one scientist and several 
attempts have been made to construct a standard which 
is more easily reproduced and which is more independent 
of external variations. Of these, two are worth mentioning 
in this article, namely, the platinum standard of Violle, 
and the arc-lamp suggested by Sir William Abney. 

Neither of these were a success; the platinum standard 
failed on account of the difficulty of obtaining a measure- 
ment at the temperature of solidification and the arc- 
lamp standard was not a success because pure carbons 
were not easy to prepare, and also as Mr. Trotter pointed 
out, there was one very bright spot which was continually 
travelling round the crater of the arc. As a consequence of 
these failures we have still to rely on the exposed flame 
lamp and make corrections for external variations. 

Even here, however, the difficulties do not come to an 
end, since the three primary standards, the English Pentane 
lamp, the German Hefner, and the French Carcel are not 
in agreement with each other. Now this introduces com- 
plications which are not-easily eliminated ; for instance, 
an Englishman, speaking of the Hefner, says it is 0°88 
standard candles, while the Frenchman gives it the figure 
of 0°93. Again a German-made lamp will often throw an 
English engineer out in his calculations if it does not 
happen to carry a distinctive mark. This fault, however, 
is more likely to occur between French-made lamps and 
English engineers since French-made lamps are more rare 
in this country than those made in Germany. 

This state of affairs cannot continue indefinitely, and 
the time must come when one standard becomes univer- 
sally adopted, but in the opinion of the writer it will be 
& new standard altogether, in fact, an electrical one. 
Enclosed in a vacuum, external variations will produce 
no alteration in the light emitted, and although much 
careful experimental work will have to be carried out, 
before the standard is finally adopted, there is little doubt 
but that it is already on its way. It has been suggested 
that all the standards at present in use may be brought 
into line by a complication of figures, but the comparison 
of the standards themselves introduces very awkward 
figures which would be far too cumbersome to be of any 
real practical value. Further, the figures given by several 
observers are not in exact agreement, although those of 
Mr. Paterson and the U.S.A. Society of Engineers seem 
consistent. Assuming these latter sets of figures to be 
correct, they are invariably given to three places of decimals 
and no one will dispute the inutilitv of such figures for 
practical purposes. 

The question of sub-standards also demands attention. 
It is. in practically every case excepting that of light, 
possible to easily reproduce a standard ; for instance, the 
standard yard and ohm ; but with the light standard it 
has been practically impossible to obtain a good sub- 
standard. A reproduction of the Pentane lamp, for instance, 
is out of the question for general use, and some time ago 


Professor Fleming, after careful experimenting, suggested 
an electrical sub-standard. His lamps were designed in a 
special manner, with a large bulb flattened out to form 
parallel sides, to reduce the rate of blackening, and Mr. 
Paterson has observed that the c.p.’s of these lamps were 
well maintained after 600 hours burning, although rising 
slightly during the first 200 hours and falling again during 
the last 200 hours. 

This, of course, seems a very short life for a lamp, but 
it covers a long period when used as a standard only, since 
its use would be confined to but a few minutes each day. 
This, however, is still unsatisfactory and metallic filament 
lamps are a great Improvement on them. Even the metallic 
filament lamps at present being used are not perfection 
and a new design must be submitted before really good 
sub-standards are in general use. 

The blackening of electric bulbs is the chief disadvantage 
in connection with their use, but with the advent of 
Tungsten lamps this is greatly diminished. Professor 
Howe has recently investigated the cause of blackening 
in metallic filament lamps and his researches have been 
the means of suggesting to the writer the way to over- 
come this difficulty altogether. According to Professor 
Howe blackening is caused by a vacuum discharge from 
the copper supports used in a large number of metallic 
filament bulbs. This discharge causes a bombardment 
from the points of connection of the filament and the 
leading-in wire, of small particles of copper, which are 
deposited on the glass. There is no change whatever in 
the Tungsten of which the filament is composed, the 
requisite temperature being attained without melting or 
disintegration of the filament, while in à perfect vacuum 
no chemical action takes place. 

If, then, a lamp could be constructed of a single filament 
of Tungsten stretched between two supports in a large 
cylindrical-shaped bulb of say 10 cms. diameter, to work 
at from 10 to 12 volts, we have almost an ideal lamp. The 
length and diameter of the filament must be so calculated 
that a current of 1 ampere shall give a candle-power of 10. 
The voltage being small, the possibility of à vacuum dis- 
charge is eliminated, while the supports which would be 
a greater distance apart than in the ordinary lamp would 
also assist in counteracting any tendency to a discharge. 

The writers are, unfortunately, not in a position to 
experiment with such a lamp and can, therefore, only offer 
it as a suggestion. It may even happen that some other 
defect might be revealed by experiment, which would 
prevent the lamp from being a success. Should no other 
fault be detected, such a lamp would be an improvement 
on that suggested by Violle, inasmuch that the conditions 
under which it is to work would be so easily attained. 

The only feature requiring special attention is the 
current, which must be recorded very accurately. The 
light given out by the Tungsten lamp is a very white light 
which is one of the chief necessities of a standard for light 
measurement, while in a lamp constructed of one single 
filament the light would consist of a definite streak emanat- 
ing from one source, and consequently would be the same 
all round the lamp. 

Other standards could be made similar to the first and 
checked against it, marked with a percentage error, if any, 
and dispatched to each of the various countries requiring 
a standard, and thus we should arrive at the end which 
must inevitably come, when light is measured in all çoun- 
tries from one universal standard. 


Lord Ninian Edward Crichton Stuart, M.P., brother 
of the Marquis of Bute and Member of Parliament for 
Cardiff, has been elected to a seat on the Board of the 
Railway Passengers! Assurance Company. This Company, 
well know as the oldest Accident Office in the world, has 
recently—by the purchase of its shares—passed under the 
control of the North British & Mercantile Insurance 
Company, which in this, the third year of its second century, 
has achieved the distinction of having accumulated funds to 
the amount of twenty millions. 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. | 

QuEstions.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5e. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Problem No. 1268.—A three-phase 50 ~ 500 volt, 25 h.p. 
motor with wound rotor is connected up to 400 volt 
DO ~ mains. Full load r.p.m. on 500 volts = 1,450. On 
400 volts the maximum full load speed was 1,360 
r.p.m. The rotor winding and slip rings got very hot. 
On short-circuiting the slip rings (carbon brushes, no 
short-circuiting device) with a copper bar the speed 
became 1,420 r.p.m. Now, an exactly similar squirrel- 
cage motor ran at 1,450 r.p.m., although on 400 volts 
instead of 500. Will someone explain the reason of 
the unusually large slip of the first motor ?—'* Roror.”’ 

Problem No. 1269.—It is required to measure insulation 
resistances varying from one megohm to 50,000 
megohms, using a galvanometer of 150 ~ sensitivity and 
800 ohms resistance. State, with reasons for preference, 
which of three universal shunts having a total re- 
sistance of 100,000, 10,000, and 1,000 ohms respec- 
tively, would be most suitable for use with this gal- 
vanometer for obtaining the required measurements. 
" BICKNOLLER." 

Problem No. 1270.—When using a universal shunt in con- 
junction with a galvanometer it is best to have the 
total resistance of the universal shunt not greatly 
differing from that of the galvanometer, for if the 
resistances of galvanometer and shunt are dispropor- 
tionate a loss of sensitiveness occurs. Explain the 
reason for this.—'"' BICKNOLLER." 


ANSWERS. 


Problem No. 1267.— It is desired to devise a method of testing 
direct current armatures for incorrect short circuits 
between coils, before the connections are finally 
soldered. The armatures will vary in size from 3" to 
about 25” diameter. Running the armatures “ light ” 
in their magnets will not be considered. Give particu- 
lars of suitable apparatus with details of its working 
and design. How many different sizes would be 
required to deal with the above range of armatures ? 
Alternating current is available if required.—'* Korn.” 


Answer to No. 1267 (divided with E.M.T.), awarded 
7s. 6d.—The two methods used most frequently for finding 
short circuits in armatures of d.c. machines are :— 

l. “ Nigger-finder " method. 

2. Bar.to Bar method. 

For the larger sizes of armatures, say from 25 in. diameter 
to 12 in. diameter, the first method is undoubtedly the 
quickest and the most satisfactory. The “ nigger-finder," 
as it is some times called, consists of a yoke built up of soft 
iron stampings with an air gap so arranged that the arma- 
tures may be introduced therein. On this yoke is wound 
a coil, this coil being connected in series with a switch to 
a source of alternating current supply. Figs. 1 and 2 show a 
suggested method of arranging this apparatus, the magnet 
being supported over two pulley wheels with a counter 
oe weight, so that it may be readily raised and 
r 


lowered from the armatures as they are placed underneath 
it. 


On closing the switch a strong alternating current flux 
is passed through a section of the armature, and this flux 
induces voltages in the armature coils. If a coil is shirted 
a heavy current will pass through the coil which will thus 
becoine heated. The hand being passed round the windings 
at the end of the armature where the coils are brought out, 
the heating of any of the coila is readily detected. 

The switch should be opened and the armature turned 
round so that every section of the armature comes under 
the influence of the alternating flux. 

The actual design of the “‘ nigger-finder " will of course 
be entirely dependant on the periodicity and voltage of 
the supply current. 
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FIG. 1. 


FIG. 9. 


For small armatures the “ bar to bar" method is more 
satisfactory (see Fig. 3). 

A direct current of suitable proportions is passed through 
the armature coils and the voltage drop between adjacent 
commutator bars is noticed. 

Two brushes, A and A, are suitably clamped to two 
commutator bars at opposite points on the commutator, 
as indicated, these brushes being connected in series with a 
variable resistance to a d.c. supply. The variable resistance 
may take the form of a rheostat or a bank of lamps, and 
is adjusted so that a suitable reading is obtained on a 
milli-voltmeter when connected across two adjacent com- 
mutator bars. The reading between each adjacent com- 
mutator bars is then taken, and should prove to be the 
same in each case, if there are no short circuita. 
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FIG. 3. 
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Suppose coil “ a” is short-circuited, there will,then be 
no reading between bar 1 and 2, since, there is no voltage 
drop across the coil. | = 

All the bars are tested in this manner and the faulty coils 
localised. FAR a 

This method, which is, of course, applicable to all sizes 
of armatures and has the advantage of localising open- 
circuited and cross-connected coils. C 

If there be an oven circuit, say at “ b," there will no 
deflection shown on the lower half of the armature until 
the bars 3 and 4 are reached, when a large reading is shown, 
thus localising an open-circuited coil. Care should be taken 


that the voltmeter is not damaged when testing for open 
circuits. 
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Suppose coil “ c " is reversed, then between bars 5 and 6 
there will be a reading equal to double the normal, since 
the oe drop across two coils is being measured. The 
same applies to bars 7 and 8, but between bars 6 and 7 the 
on n be reversed, thus localising the reversed coil.— 
` Answer to No. 1267 (divided with G. W. E.), awarded 
7s. 6d.— The drawing shows a suitable design for a piece 
of apparatus, for detecting short circuits in armatures. It 
consists of a laminated iron core forming two poles, which 
are magnetised by a coil wound on its link. The core is 
mounted on a board which is free to move up or down 
between two grooved uprights by means of counterweights. 
The core can be assembled with stampings shaped out in 
one piece, the coil being wound on after it has been assem- 
bled, or else the coil can be former wound and the stampings 
assembled through the coil. The later method will necessi- 
tate two separate stampings and the making of a butt 
joint, as in the case of transformer assembly. If the coil 
18 energised with an alternating current, am alternating 
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Alternating Current 


Calculations. 
(Continued from page 506.) 


Section XV.—Generation of Electromotive Forces. 


To calculate the E.M.F. generated in the armature of 
an alternator is a more complicated problem than that of 
a direct-current armature, and for the present it will be 
assumed that the wave-form of the E.M.F. generated 
is sinusoidal, and that a correction factor will be intro- 
duced later to take into account the effect of the different 
ways of disposing the armature conductors in the slots. 
The modern standard alternator is a multipolar machine 
with the armature stationary and the field-magnets forming 
the rotating element. The relationship existing between 
the E.M.F. induced and the number of conductors in the 
‘armature, the flux per pole and the speed may readily be 
deduced by applying the principle of electro- 
magnetic induction to a circular or rectangular 
coil of wire rotating with uniform angular velocity 
in a perfectly uniform magnetic field about <n 
axis perpendicular to the direction of the field. 
Thus, if the intensity of the magnetic field be 
denoted by B lines of force per sq. cm., and 
the coil be formed of S spirals or turns of wire 
and rotate ata uniform speed of m revs. per 
second, the average time-rate of change in the 
number of linkages will be . 

linkages per sec. = 4(A B)Sn =4NS xm, 
and the average value of the E.M.F. induced in 
the coil will be 
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E.. = 4 (AB) S n absolute units 
=4 NSn x 10-8 volts....(1) 


in which A is the area of cross-section of the coil in 
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field will be produced between the two poles. The armature 
to be tested can be mounted on a breach sad placed between 
the roles (as shown in Fig. 2). The armature conductors 
under the poles will be cut by this alternating flux, and if 
there are no short circuits between turns, the armature 
will cut like the secondary of a transformer on open circuit. 
On the other hand, if there was a short circuit in one of 
the coils, the E.M.F. induced will tend to send a current 
round this short circuit, which in a short time heat up the 
coil, which can be detected by hand. Another method 
would be to gently move over the surface of the armature 
core a piece of soft sheet iron; this iron will be attracted 
by the slot in which one side of the short-circuited coil hes 
(Fig. 2) (a) represents piece of iron. To make the test 
complete, the whole of the armature must in turn come 
under the influence of the poles. With this one piece of 
apparatus it is possible to test all armatures within the 
range mentioned. The magnetising coil can be designed 
to go direct across the supply mains, and to vary exciting 
current a variable choking coil could be put in service 
with it.—" E. M. T." 


The Fuel Economiser Company, of Wakefield. have with- 
drawn the patent action brought by them against McPhail 
& Simpson, Ltd.,the well-known steam superheater manu- 
facturers also of Wakefield, which was down for trial before 
Mr. Justice Eve in the Chancery Division, and have been 
ordered to pay the costs, including the costs of an action 
which McPhail & Simpson, Ltd., brought to restrain 
the Fuel Economiser Company from threatening their 
customers with proceedings for alleged infringement. The 
patent in question was for improvements in feed water 
heaters for use in connection with steam generators— 
McPhail & Simpson Ltd., disputed the validity of the patent, 


NS 


sq. cms., and N = A B is the magnetic flux 

linked with the coil at the instant that the plane 

of the coil is perpendicular to the direction of the 

. feld. 

`> The E.M.F. thus induced is alternating, since 
the time-rate of change in the linkages is a 
sinusoidal function of the time, for if e, denotes the 
instantaneous value of the induced E.M.F. at any instant 
of time ¢ at which the flux linked with the coil is N,, 
such that N, = N cos ot, we have 


, .d8N _  d(8Ncoswt) 
qc d t 
cm wQSN Sil bl I I.I n (2) 


which is an expression indicating that the E.M.F. induced 
in the coil varies sinusoidally. It is also clear that the 
maximum instantaneous value of the E.M.F. occurs when 
ot or 0 is 90^, therefore _ 
eNS = 2x fN Sabsolute units 
9$ İNS x 10-8 volts .......... (3) 
where f = the frequency, and in this case f = m. 

Now, it is well known that the following relations exist 
in the case of sinusoidal quantities :— 


E mas. = 


E, =a - Exes.) | 
gu eeaeeniaeres (4) 
E or Esr. cas /3 Joss: 


But the value of the E.M.F. indicated by a voltmeter is 
the virtual value, and since 
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E = ES and 
Es i 4/2 B T 
E -— Epe 
24/2 
Tv 


—-x 4NSf x 10°8 


= V/2aNSf x 10 8 volts 
= 444 NS f x 10^? volts 
This is the fundamental equation giving the virtual 
or effective value of an alternating (sinusoidal) E.M.F. 
induced in a coil formed of S spirals. In the case of the 
alternator it is customary to use the number of conductors, 
Z, forming the armature winding and not the convolutions 
or spirals, and since Z = 2 S, the formula becomes 
E = 2229 N Z f x 10 8 volts .......... (6) 
With the exception of turbo-driven sets alternating- 
current machines are multipolar, and the actual frequency 
or number of magnetic cycles per second is given by the 
relation 
pn 
f = 2 
where p is the number of poles and n is the number of 
revolutions per second. 


FIG. 9. 


EXAMPLE 1.—The armature of an alternator consists of 
400 conductors connected in series, and the periodicity of the 
resulting E.M.F. is 50 cycles per second. The magnetic 
flux per pole is 2:5 megulines. Determine the E. M.F. generated 
at no load, and also the speed, given that there are 20 con- 
ductors per slot per pole. 

ur formula (6), we have 

¢ = 2:22 x (2:5 x 108) x 400 x 50 x 10-8 
— ],110 volts. 
With 20 conductors per slot per pole it is obvious that 


there will be E or 20 poles, and since 


20 
f= b pn 
2f 2 x 50 S 
m= - m. - 7. rps. 


— 300 revs. per min. 

EXAMPLE 2.—What is the E.M.F. induced per phase 
tn a star-connected 40-pole three-phase alternator, running 
so that the frequency 1s 30 cycles per second, if the magnetic 
flux per pole is 5 megalines 2 The armature is slotted, and 
there 1s one slot per pole per phase, and each slot contains 
24 conductors, all the coils per phase being connected in series. 
What ts the terminal pressure and speed of the machine ? 

Formule 5 and 6 apply equally. well to the two-phase 
and three phase generators, attention being paid to the 
fact that the magnitude of the E.M.F. thus obtained refers 
to the pressure induced in the separate phase-windinys. 
In the case of the three-phase machine the terminal pressure 
depends upon the method of grouping the armature 
conductors, there being two cases to consider, $.e., the 
mesh-winding (Fig. 1) and the star-winding (Fig. 2), the 
120° phase-relationship being obtained by properly spacing 
the three equal and distinct sets of armature conductors. 
With the mesh grouping the terminal pressure is the same 
as the pressure generated in each phase winding, and the 
pressure between the slip rings is 

E = 2-22 N Z f 10-8 volts, 
Z being the number of conductors per phase. 

In the case of the star method of grouping the three 
corresponding ends of the three sets of coils are connected 
so as to form a common junction, as shown in Fig. 2, 
the three remaining ends being connected to the three slip- 
rings or terminals of the machine, and the terminal pressure 
is therefore 


E, = v3 E 


V3 x 2922 N Z f x 1078 
3-85 N Z f x 10:9... 5:1 (7) 

As regards the currents, it is obvious that the line 
current and the armature current are the same with the 
star-winding, but in the case of the mesh grouping the line 
current is the vectorial sum of two equal armature currents 
(for a balanced system) with a phase relation of 120 degrees, 
consequently 

the line current = 4/3 times the armature current, 
and the two methods of grouping are electrically equivalent 
as regards power. 

In Example 2, the effective value of the E.M.F. is 

E = 2-22 x (5 x 106) x (40 x 24) x 30 x 1078 
= 3:197 volts 
and the terminal pressure is | —— 
E, = 3:85 x (5 x 109) x 960 x 30 x 10 5 
— 5544 volts (on open circuit). 

For the speed 

2f 2 x 30 
p = 40 
= 1-5 r.p.s. or 90 r.p.m. 

EXAMPLE 3.—How many poles would be required if the 
rotor of a three-phase generator made 120 revolutions per 
minute, and the frequency of each current was to be 60 cycles 
per second ? Calculate the product of S and N, 1f the voltage 
is to be 10,000, where S stands for the number of turns in 
each of the three rotor windings, and N 1s the mean effective 


ow 


= 


flux per pole. 
Since f = i pn 
120 
60 = 4px 0 


"uu Pp m 60 i { 
Fur the mesh-grouping 
E = 444 (NS) f x 10^? volts ! 


:. 10,000 = 444 (N S) x 60 x 10-8 (tt d 
and ! 
10* x 10? 
NS —(44 x 60 


315:375 x 107 
For the star-grouping 
E, = 7-7 (NS) f x 108 
.'. 10,000 = 7:7 (N S) x 60 x 10° 
and 


104 x 105 
nes 462 
= 21645 x 107 | 
EXERCISE.—A rectangular frame is wound with 100 
turns of wire, the average length and breadth of the coil 
being 30 by 20 cm. ; the frame makes 1,200 revolutions per 
minute about an axis Aisecting the frame, and lying 
in the plane of the coils in a uniform magnetic field, the 
intensity of which is 800 C.G.S units, the axis of rotation 
being at right angles to the direction of the fleld. Determine 
the effective value of the alternating E.M.F. generated. 
(City and Guilds Examination.) .4nsiwer.—85-25 volts. 
(To be continued.) | 


THE TANTALUM “LITTLE BILL." 

Owing to the interest evinced by the trade in the “ Little 
Bill" showcard, Messrs. Siemens Bros. Dynamo Works, 
Ltd., Tyssen-street, Dalston, London, N.E., have decided 
to issue to the trade this popular design in the form of a 
post-card suitable for correspondence. There is no doubt 
that the use of the well known “ Little Bill" design will 
bring business to all contractors, etc., who avail them- 
selves of this free advertising opportunity, and it is antici- 
pated that the trade will so appreciate the efforts of Messrs. 
Siemens Bros. Dynamo Works, Ltd., to bring business their 
way, that '* Little Bill " will become a profitable salesman 
to all who employ him. Quantities will je overprinted free 
of charge for the trade, and every effort will be made to 
supply with the greatest expediency. All orders will be 
executed strictly in the rotation in which they are received, 
and in order to.ensure prompt deliveries, enquiries should 
be sent to the above address as soon as possible. In future 
all ‘ Tantalum ” lamps supplied from Messrs. Siemens’ 
works and stores at Tyssen-street, Dalston, N.E., will be 
marked on the Bulb with the word * TANTALUM,” 
and in a short time all deliveries of ‘‘ Tantalum” lamps 
from their branches will bear the same mark. 
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AUTOMATIC. 
TELEPHONE 
EQUIPMENT. 


An immediate connection at any time of the day or night. 


An instantaneous intimation either that the connection has been effected or 
that the telephone is engaged. 


Certainty of connection with the right number. 


Freedom from interruption in the middle of a conversation. 
No operators to overhear conversations. 


Great reduction in operating expenses, as manual labour is no longer required 
to deal with each message. 


The manual system to secure operating efficiency and economy requires 

concentration, and therefore the installation of costly and unwieldly multiple 

switchboards. In the Automatic System the sub-division of the Exchange 

presents no difficulties, and thereby substantial savings can be effected in 
cables, etc. 


Substantial savings in repairs and replacements. 


A diminution in the cost of providing Exchange Switch Rooms and Sub. 
offices, as the space occupied by the Automatic Apparatus is much less 
| than that required for the Manual System. 


Installations can be provided for any number of lines. 


Please address enquiries to — 


BRITISH INSULATED & HELSBY CABLES, Ltd. 


Head Office—PRESCOT, LANCASHIRE. 


BRANCH OFFICES: 


| LONDON—Lennox House, Norfolk Street, Strand. CARDIFF— 1 and 2, Western Mail Chambers 
- MANCHESTER-—2, Parsonage, Blackfriars. NEWCASTLE-ON-TYNE—33, High Bridge. 
E GLASGOW--177, West George Street. DUBLIN—17, Crow Street. 


BIRMINGHAM—I9, Barwick Street. BELFAST—11, Queen Street. 
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ELECTRICITY IN MINES. 


Mr. W. C. Mountain, M.I.Mech.E., M.I.Min.E., M.I.E.E., 
lecturing at a meeting of colliery managers, on Saturday 
last, at Derby, under the joint auspices of the Notts and 
Derbyshire Education Committee, the Midland Counties’ 
Institution of Engineers, and the Midland branch of the 
National Association of Colliery Managers, expressed the 
view that the amendments to the original rules which the 
Home Office agreed to under pressure from the Association 
of Mining Electrical Engineers were very fair. The Depart- 
ment had, he thought, met them in such a way that no 
great hardship was imposed upon the ccal mining industry. 
No unreasonable expense was now involved, and certain 
exemptions had been made where installations already 
existed, provided they could be regarded as reasonably 
safe. The rules endeavoured to secure a better standard 
of workmanship, enabled high tension current to be em- 
ployed practically anywhere underground if adequate 
precautions were taken, and called for the use of armoured 
cables almost exclusively. There appeared to be very little 
in them as regaided the design of switchgear or apparatus 
generally which could be objected to by those who were 
desirous, as all managers were, of providing reasonably 
safe conditions for the men employed in their mines. The 
cost of complying with the new rules as originally drafted 
in the case of 11 Midland collieries would have been £49,000, 
notwithstanding that the existing installations were satis- 
factory, and that scarcely an accident of any kind had 
occurred in connection with them. He would have liked 
to have seen the question of the pressure left open, because 
improvements were being made, and in ten years' time 
they might be able to manage 5,000 or 6,000 volts as easily 
as they now could manage 500 or 600. He was of opinion 
that the earthing of ordinary voltages in a colliery was an 
added danger. An earthed system was far more likely to 
break down than an unearthed one, and there was more 
risk of a person being killed if he touched a live part. A 


protective gear was, under certain circumstances, very. 


useful, but it was much too risky a thing to rely upon in a 
colliery. It was far better to depend upon supervision, 
and so maintain a reasonable standard of excellence. The 
installations already in existence would not come under 
the rules until January, 1920, and that practically every- 
thing the association asked for had been obtained. 


TESTS ON METAL FILAMENT LAMPS. 


The following results of tests carried out'on four Royal 
Ediswan Metal (Tungsten) Filament Lamps sent to a 
municipal supply station will be of interest as showing 
that the claims made for these well-known lamps are fully 
borne out by the actual experience of users. The tests 
were made on four 100 volt 50 c.p. B.C. Royal. Edison 
Metal (Tungsten) Filament Lamps, and the results were as 
follows :-— 

lst Lamp: Life 8,000 hours, «till turning. 
2nd Lamp: Burnt out at 6,319 hours. 
3rd Lamp: Burnt out at 6,783 hours. 
4th Lamp: Burnt out et 6,319 hours. 


The average life for the 3 burnt out lamps was, therefore, 
6,474 hours. 


The Australian Commonwealth Public Service Com- 
missioner, Mr. D. C. McLachlan, invites applications from 
qualified men, whether already in the service or not, who 
are desirous of filling a position as assistant electrical 
engineer on the staff of the chief electrical engineer in 
Melbourne. The salary attached to the position will range 
from £520 to £600 a year, and applications will be received 
until Februnry 1. Applicants must have had a sound 
educational training and practical experience in electrical 
engineering, prelo y in connection with aerial and 
underground line construction, as well as the telegraph and 
telephone systems. 


A Bill has been deposited at the House of Commons to 
incorporate the Brighton District Tramway Company with 
a capital of £75,000, and to empower them to acquire the 
tramway of the British Electric Traction Company, Ltd., 
between Hove and Shoreham. f 


AN ETCHING ROOM. 


For special work special lighting is often called for, and 
a knowledge of any such special instances is useful to every 
engineer who, though he may never have to deal with an 
identical application, may find other cases to which it is 
adaptable. 4 

Our sketch shows some special lighting in the etching 
room of the Royal College of Art at South Kensington, 
which, though economical in design and rather temporary 
in appearance, has effected its purpose for a considerable 
number of years and continues to give satisfaction. Etching, 
on account of its fine lines and minute detail, requires a 
good light ; on account of the reflection from the surface 
of the metal it requires a diffused light. Furthermore, as 
work proceeds by day as well as in the dark evenings, 
the artificial lighting arrangements must not obstruct the 
daylight. The manner in which these various points have 
been met is as follows : 


NAS 


i 
1, 


The daylight being at all times poor (owing to the win- 
dows being overshadowed by the lofty College of Science), 
ribbed reflectors have been fixed outside the windows to 
obtain what help 1s possible from the patch of sky overhead. 
Within the window is fixed a screen at an angle of rather 
less than 45 degrees, which breaks up all light falling on 
the table where the work is executed. This screen consists 
of a light wooden frame 3 ft. 6 in. in height and the full 
width of each window (about 4 ft. 8 in.), and this frame 


| contains, not ground glass nor any expensive speciality, 


but ordinary tracing paper! For night use the reflected 
davlight thrown on the screen is replaced by the light 
from two plain electric incandescent lamps with ordinary 
opal shades hanging close to the paper as shown in our 
sketch. Strange to say, in the past 16 c.p. (and, in some 
windows, even 8 c.p.) carbon-filament lamps have been 
found sufficient to work by; and this in spite of the fact 
that tracing paper is not eminently translucent and is pre- 
eminently dust-catching. Nowadays, it need scarcely be 
said, metallic filament lamps of higher candle-power are 
replacing them. 


The Lux Candle Company, Ltd., formerly of 240, High 
Holborn, have removed their offices and stores to much 
larger premises at 36, Whitfield-street, Tottenham Court- 
road, W.C., where their telephone number is Gerrard 3151. 


The Newcastle Corporation has ordered four electric 
omnibuses as feeders to the Corporation tramways. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


Contracts Open. 


HOME. 


Croypon.—The Corporation invite tenders for the supply of 
high tension switchboards at the Electricity Works, Factory- 
lane. Particulars, £1 1s., from the Borough Electrical Engineer. 
December 22. | 

DanrFOoRD.—The Urban District Council invite tenders for 
the supply ard erection of (a) one uniflow high speed vertical 
engine, tandem generators, and 3-wire balancer; (b) three 
superheaters and extensions to pipe work ; (c) switchboard ; (d) 
electrically driven centrifugal pump. Particulars, £2 2s , from Mr. 
J. D. Pember. Electrical Engineer. January 23. 

DoBLIN.—Tne Port ard Docks Board invite tenders for the 
supply of two 4-ton electric Portal wharf cranes. Particulars 
(£1) from Sir J. P. Griffith, M.Inst.C.E., East Water, Dublin. 
January 30. 

EpDINBURGH.—The Governors of George Heriot’s School 
invite tenders for the electric lighting and power installation 
in the science laboratories now under construction. Particulars 
from Mr. J. Anderson, Superintendent of Works. December 28. 


OVERSEAS. * 


Br_pao.—With reference to the call for tenders for the filtra- 
tion and sterilisation of the water supply of Bilbao, H.M. Consul 
at that place (Lord H. Hervey) reports that the time for the 
receipt of tenders has been extended to noon on February 1. 
Tenders should be addressed to the ‘Secretaria del Excmo. 
Ayuntamiento," Bilbao. 

CoNSTANTINOPLE.— Tenders will be received at the '* Ministé-e 
des Travaux Publics,” Constantinople, up to February 20, for 
a concession for the supply of electric light ard power to the 
town of Adalia, which has a population of some 30,000. The 
supply of power for telegraph and telephone installations a-d 
electric traction is excluded from the concession. Power is to 
be generated from waterfalls. Tenderers must supply proof of 
technical and financial competency, ard a deposit of £T2E0 
(£225) is required with each tender. Local representation is 
practically indispensable in the case of Turkish Government 
contracts. A list of British commission egents established in 
Constantinople may be obtained by British firms on application 
to the Commercial Intelligence Branch of the Board of Trade. 

Napier, N.Z.—Tenders are invited by the Corporation 
of Napier, New Zealand, for electric tramway, lightirg ard 
power works as follows :—Contract No. 2.—Permanent way, 
road and sewer alterations, overhead work and supply mains. 
Contract No. 3.— Power station, car shed, ard repair shop equip- 
ments. Contract No. 4.—Rolling stock. Tenders will be received 
by the Town Clerk, Napier, up to February 7. A deposit of 24% 
of the value of the offer must accompany each tender. Copies of 
the plans and specifications may be seen by British contractors 
at the Commercial Intelligence Branch of the Board of Trade, 
73. Basinghall-street, London, E.C. 

NAPIER, N.Z.—With reference to the invitation by the Napier 
Corporation for tenders for electric tramway, lighting and power 
works, a notification has been received to the effect that the 
time for the receipt of tenders has been extended to March 7. 
Tenders should be addressed to the Town Clerk, Napier, New 
Zealand. 


SvpNEY.— Ihe New South Wales '* Government Gazette”. 


notifies that tenders will be received at the office cf the Chief 
Commissioner, New South Wales Government Railways, Sydney, 
up to January 29, for the supply and erection of a 25 kw. booster 
set. 


Tenders Accepted. 


BLacKPooL.—Plant for the Electricity ard Tramways Com- 
mittew of the Corporation. One 1,500 kw. steam turbo alternator : 
The British Thomson-Houston Company, Ltd.; one 800 kw. 
mixed pressure d.c. turbu generator: The Brush Electrical 
Engineering Company, Ltd. 

BrisToL.—Cable supplies for the Docks Committee : Messrs. 
Siemens Bros. & Company, Ltd. 

DEwsBuURY.—Spare armature for steam turbine at the Cor- 
poration Electricity Works: The British Westinghouse Electric 
and Manufacturing Company, Ltd. £285. 

HaAMMEnsMITH.—Cable supplies for the Borough Electricity 
D-partment: Standard Calle Manufacturing Company, Ltd. 
£211. 

NTAFFORD.— Booster ard switchboard for Corporation’s 
new main supplying Messrs. Bostock's factory : The Electrical 
Construction Company, Ltd. 


STRETFORD.—Eight traction cable pillars and link boxes for 
Tramways Department,of the Council: The Union Cable 
Company, Ltd., £2,407. 

TaUNTON.—Plant for the Corporation’s Electricity Depart- 
ment: 200 k.v.a. alternator: Messrs. Crompton & Company, 
Ltd., £380 19s. 6d. ; superheater: Messrs. Heenan and Froude, 
£80; induced draught fan: The Electric Ordnance and Acces- 
sories, Ltd., £42 18s. 

WIMBLEDON.— 1,200 yards of telephone cable with telephones, 
bells, etc., for the Corporation: The Western Electric Company, 
Ltd., £67. - 


Openings for Trade. 


TUNBRIDGE WELLS.—The Council proposes to make applica- 
tion for sanction to a loan of £6,000 for extensions to the elec- 
tricity undertaking. 

NELSON.—It is proposed to expend £3,000 on extensions of 
mains and services. | 

WEDNESBURY.—The Council has received sanction to borrow 
£3,000 for extensions to the electricity undertaking. 

West BnRoMwicH.—Additional generating plant is to be 
purchased at a cost of £10,000. 

BankrING.— The Urban District Council is seeking sanction 
to & loan of £11,000 in connection with the electricity under- 
taking. 

Torton.—The Urban District Council propose to expend 
£4,500 for extensions to the electricity department. 

WoLVERHAMPTON.—The Council has received sanction for a 
loan of £10,000 in connection with the electricity undertaking. 


Montreal.—Mr. R. Grigg, the Imperial Trade Commissioner 
for Canada, reports that an Electrical Commission appointed 
by the municipal authorities of Montreal has reported in favour 
of placing underground the wires at present running overhead 
in that city. The drafting of the conduit plans, however, has to 
be carried out, not as a whole but in detail for different parts 
of the city. Accordingly, the Commission is preparing designs 
for placing underground the wires in a part of Catharine-street 
about 24 miles in length. Mr. Grigg also reports the establish- 
ment at Montreal of a company, with a capital of $1,000,000 
(about £205,000), to carry on electric light, heat and power 
business. The name of the company may be obtained by British 
manufacturers on application to the Commercial Intelligenee 
Branch of the Board of Trade, 73, Basinghall-street, London, 
E.C. 

ONTARIO.— The Imperial Trade Correspondent for Ontario 
(Mr. F. W. Field) reports the contemplated extensions of the 
water works system and of the hydro-electric system of a town 
in that Province, at the estimated cost of $650,000 (about 
£133,600) and $1,108,378 (about £227,800), respectively. The 
water works extension will include the construction of a new 
reservoir, for which a sum of $120,000 (about £24,600) will be 
allotted. The name of the town, as also that of the Chief Engineer, 
may be obtained by British contractors and manufacturers on 
application to the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghall-street, London, E.C. 

ITALY.—Concession has been granted to the “ Società Anonima 
Agnone-Pietrabbondante-Pescolanciano," of Agnone, for the 
construction and working of an electric railway from Agnone to 
Pescolanciano. 

SPAIN.—The '' Gaceta " announces that the General Direc- 
torate of Public Works have received from Don Mauricio Jalvo 
y Millán an application for the construction ard working of an 
electric tramway from the Paseo de la Castellana to Hortaleza 
(Madrid). 

SWITZERLAND.—The “ Feuille Fédérale Suisse " of December 
6 contains a notice granting to a syndicate, presided over bv 
M. R. Nater, of 5t. Moritz, an eighty years' concession for the 
construction and working of an electric funicular railway from 
St. Moritz village to Chantarella sur Chanut. The cost of the work 
is put at £10,000. 
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INSULATING VARNISH. 


You may be satisfied with the Varnish jou are using, 
because you have never used a better. It is natural, there- 
fore, that you should hesitate about changing your insulation: 
There is a Varnish on the market, however, which meets aii 
the requirements of the Electrical Trade—a Varnish which 
will not go brittle under the hottest working conditions—a 
Varnish which retains its excellent insulating properties for 
years—in fact, a Varnish which does not ‘‘age.’’ Why not 
test this one? The more rigorous the tests, the more 
likely you are to change your opinion. This Varnish is 


MA JOR'S. 


Write for samples and further particulars to:  - - MAJOR & CO. Ltd., Sculcoates, Hull. 


“THE BEST IS THE CHEAPEST." 


The best text book on electricity is also the cheapest. Prof. Magnus 
Maclean's MODERN ELECTRIC PRACTICE is the best book because 
it is written by 38 recognised experts. It is the cheapest not only 
because accurate, reliable books are always cheapest, but also because, 
owing to the large sale which it commands, ita six large and lavishly 
illustrated volumes can be sold at 9s. each. Anyone who needs a prac- 
tical reference book on electric practice can obtain 


MODERN ELECTRIC PRACTICE 


ON EXCEPTIONALLY FAVOURABLE TERMS. 


THE CONTRIBUTORS :—A. HAY, D.Sc., Prof. E. W. MARCHANT, D.Sc., W. C. MOUNTAIN, J. LEGGAT, E. J. 
BrRG, A. T. SNELL, C.E., M. B. FIELD, G. G. BRAID, A. F. BERRY, J. T. NIBLETT, W. E. WARRILOW, J. C. A. WARD, 
W. B. Esson, W. W. LACKIE, G. BYNG, V. ZINGLER, F. BILLIOTTI, C. J. ROBERTSON, J. R. WIGNALL, V. WATLINGTON, 
I. E. WINSLOW, A. G. SEAMAN, H. C. BUCKMASTER, W. W. BEAUMONT, P. DAWSON, J. K. STOTHERT, H. O. BECKH, 
M.A., W. H. BOOTH, J. SHIELDDS, D.Sc., Ph.D., A. C. BOOTH, DANE SINCLAIR, D. BURNS, Dr. DAWSON TURNER, B.A.. 
W. E. LANGDON, W. B. HIRD, B.A., Dr. GOLDSMIDT, J. CAMPBELL, B.Sc., W. ALLAN. 


THE CONTENTS —The above six handsome books contain, in carefully indexed form, practical advice on 1A 
Measurements, Dynamos, Motors, Transformers and Converters, Storage Batteries, Switches and Switchgear, Mains, Pd <9 
Distribution and Transmission of Energy, Lighting, Wiring, Fittings, Lamps, Tramways, Rolling Stock, Automobile, . o 
Electric Traction on Railways, Boilers, Steam Engines and Prime Movers, Feed Pumps, Condensers, a \\ 
Economisers, Electricity in Mining, Cranes, Electro-Medical Appliances, Railway Appliances. R A 


“ THE ROAD CARRYING COMPANY, LTD., 68, Renshaw-street, Liverpool. E C> ae 
" Gentlemen,—This is the best work of its kind I have seen. As a book of reference it will be invalue ..-" A e P 


able, and at the same time, although technically written, is in such a style as can be readily grasped by Xu m oe" 
a student or practical working man.— Yours faithfully, ERNEST A. ROSENHEIM (Engineer)." P © 


: o 
Two models of a Motor and a Wireless !nstallation respectively, in coloured oU na o 6 
cardboard, prepared specially for the work by an elsctrical engineer, are presented a S x d yor f Not b- 
to each subscriber. Aa A uem aS. 
FILL UP ORDER FORM AND SEND WITH 5/- TO-DAY TO pg- EC «vw D o NEM ae 
^ ta PIET Y: Qs ee ves 9? © 3 
WRITE NOW FOR AN ILLUSTRATED BOOKLET. * e? Lu zc 


BLAKE & INSULATING STAPLES 


Write for Samples and Prices. 


MOSSES & MITCHELL, 
Chiaweil Works, 122-124, GOLDEN LANE, E.O. 


VULCANITE 


ALL SPECIAL ARTICLES QUOTED 
FOR ON RECEIPT OF SAMPLE, 
SKETCH, OR SPECIFICATION. 


F.CARSON & EVANS. 
3* Fenchurch Buildings, LONDON, E.C. 


EBONITE] 


The Town Council of Perth recently advertised for offers 
to supply electrical capstans for railway shunting work at the 
Corporation Gas works. At a Council meeting held on the 
llth inst. it was unanimously agreed to accept the offer for 
the supply of Liddle Patent Capstans, Edinburgh. This 
is the third occasion within a very short time that the 
Corporation gas works have adopted this patent capstan 
in the face of lower offers. 


744 THE ELECTRICAL ENGINEER, DECEMBER 22, IgII. 


TRANSVAAL.—The “ Provincial Gazette" publishes an Ordi- 
nance authorising the Germiston Municipal Council to raise a 
loan of £400,000 to be applied to the following among other 
purposes: tramways, £106,690; sewerage works, £162,320 ; 
storm water drainage, £39,960; bridges and other public works 
and expenses of loan flotation, £44,880. 

CuBA.—The “ Gaceta Oficial” publishes a decree granting 
to Sefior Francisco Diego Madrazo a concession for the utilisation 
of the waterfalls entitled ‘‘ Mataguá," ' Macagua," and “ Inter- 
medio," in the municipal district of Cienfuegos, for the genera- 
tioa of motive power designed to supply electric light and electric 
energy for industrial! purposes in the town of Cienfuegos and in 
other places along the river Santa Clara. 

Uruauay.—The Government are submitting to the Legisla- 
ture a Bill for the creation of a State monopoly of electric light 
and power works throughout the Republic. Tne Bil 
provides for the expropriation of existing — co.icessior.s 
for electric lighting in towns and villages, etc. 

Cuinre.— The “ Diario Oficial" publishes a decree granting 
to the “ Compañia de Telefonos de Calama " a concession for 
the establishment of a telephone line from Calama to Antofa- 
gasta. 'The line must be constructed within 12 months. 

CHILE.— The “ Diario Oficial ” publishes the result of a report 
submitted to the Ministry of Industry and Publie Works on the 
question of hydraulic works in Chile. It is proposed to divide 
the Hydraulie Works Department into the following three 
sub-sections :—(1) hydraulic surveys, (2) power stations, (3) 
conveyance of powerful electric currents. It is also considered 
expedient to expropriate as soon as possible all those hydraulic 
works which it may be thought more suitable for the State to 
work for its own account, and to encourage the development 
of other hydraulic undertakings by private enterprise in the 
most economic and efficient manner for the needs of the country. 
It is proposed, firstly, to investigate the requirements of the 
Ntate Railways, and to see what power would be necessary for 
those lines which the authorities contemplate electrifying. Ex- 
amination will also be made as to the possibility of using hydro- 
electric power for military and naval arsenals. If the energy 
which it is practicable to generate exoeeds the immediate re- 
quirements of the State, then it may be leased for private under- 
takings. The first programme will comprise investigations to 
he carried out during a period of five years relative to the rivers 
Aconcagua, Maipo, Cochapoal and Bio- Bio. 

VANCOUVER.—The Imperial Trade Correspondent at Van- 
couver (Mr. P. G. Shallcross) reports that a coal-mining company 


has begun to instal new equipment in its coal field on Vancouver 
Island. A contract has heen given for hydro-electric plant, to 
cost about £103,000, with a hydraulic capacity of 12,000 h.p., 
5095 of which will be mechanically developed. The power is 
required for running the mines and working a private railway. 
The name and address of the company may be obtained by 
British manufacturers on application to the Commercial In- 
telligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

Toronto.—The Imperial Trade Correspondent at Toronto 
(Mr. F. W. Field) reports that an Ontario municipality will 
shortly invite tenders for electric sub-station and interior work ; 
station equipment ; wood poles, cross arms, etc.; concrete 
poles, etc. ; underground conduit system; conduit ducts ; 
aluminium and copper wire; line transformers. The address 
to which communications should be sent may be obtained by 
British manufacturers on application to the Commercial In- 
telligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 


E. C. METERS. 


The Board of Trade on December 18 gave official approval 
to the type “ E. C." ampere-hour continuous-current meter, 
manufactured by the Electrical Company, Ltd., of Charing 
Cross-road, London, W.C. 


THE DAVIS CHALLENGE CUP. 


The results of last Saturday's matches in the first round 
for the Davis Challenge Cup were as tollows: G.E.C. 9, 
Edmundsons' 0; St. James’ 6, Drake & Gorham 4; Anti- 
Attrician 0, Ediswan 9; Siemens’ 2, Electrical Installa- 
tions 2. 


In the notice in last week's issue of the installation of 
Siemen's “ Onewatt " lamps at Oxford Circus Station, the 
statement that the installation gives a uniform illumination 
value of 41 candle feet at a height of four feet above the 
platform throughout its entire length should read *‘ a 
uniform illumination value of 1} candle feet," ete. 


New Lighting Development 


It is desired to form a small Syndicate in 
order to place on the market a 


NEW LIGHTING DEVELOPMENT 


HIGHEST IMPORTANCE 


which has withstood the severest tests and 
secured the enthusiastic approval of experts. 


It is equally adaptable for STREET, 
THEATRE, RAILWAY STATION, or SHOP 
LIGHTING, etc, etc, and embodies an 
entirely new principle. 


Applications should be addressed, in confidence, to 
*«* Ampere,” c/o The Electrical Engineer, 149, Fleet-street, London, E.C., 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


Adnil Liquid Starters. 


We have received from the Adnil Electric Company, 
Ltd., of Adnil Building, Artillery-lane, E.C., their list 
No. M104, descriptive of their Liquid Starters. It is claimed 
for these “starters ” that they are not only more satisfactory 
but far cheaper than metallic starters for large motors, 
and they do not require the care and attention that a 
metallic starter does, and are not nearly so complicated. 
The tanks and blades are of sheet iron carried on substantial 
insulators, and the electrolyte used is a solution of soda. 
Worm and worm wheel is provided to ensure slow and 
gradual starting, and a sheet iron protecting cover is fitted 
over the tanks and blades, and suitable short circuiting 
contacts are provided. For direct-current starters the 
Adnil Company can provide field. breaking switches and 
can mount these on the liquid starters and fit them with 
an interlocking gear to render it impossible to start the 
- motor up against a weak field. These starters can be sup- 
plied in various sizes from 15 up to 1,000 h.p. The Adnil 
Company will be glad to send a copy of this pamphlet to 
any of our readers who may be interested. 


 Ferranti Appliances. 


We have received from Messrs. Ferranti, Ltd., of Hollins- 
wood, Lancashire, their new catalogue descriptive of their 
well-known electrically operated domestic devices, together 
with some new specialities. The appliances include electric 
heaters, electric irons, electric disc stoves, both single and 
duplex, the Ferranti ovens, for use with these stoves,kettles, 
saucepans, and other aluminium utensils, breakfast sets, 
including griller and toaster, the popular and artistic 
Ferranti quartz fire, shown in various styles of finish, etc. 
The separate leaflets are enclosed in a handsome folder to 
facilitate reference. | 


Siemens? Lantern Slides. 


Messrs. Siemens Brothers Dynamo Works, Ltd., have 
recently issued anew lantern slide list, which now embraces 
nearly 200 different views of electrical machinery, plant 
installations motors, dynamos, search lights, winding 
machinery, electric locomotives, ete. These slides are kept 
in stock at Caxton House, Westminster, and will be loaned 
free of charge for lectures, demonstrations, etc. 


Dowsing’s ** Red Glower ” Radiators. 


We have received from the Dowsing Radiant Heat 
Company, Ltd., a leaflet illustrating some new and high- 
class designs in “Red Glower " radiators, which they are now 
putting on the market. Made in various attractive settings, 
and ranging in price from £4 8s. upwards, these radiators 
are specially arranged. to admit of ready access to the 
heating elements. If therefore one of the glowers should 
fail in the course of time it could be replaced instantly 
and without trouble. The principle adopted is to use a 
special kind of reflector, which forms a hot air chamber, 
through which the heated air must pass. In this way a 
strong current of air is kept in circulation, and the heat is 
spread to all parts of the room. 


Westinghouse Company’s Specialities. 


We have received from the British Westinghouse Electric 
and Manufacturing Company, Ltd.. of Trafford Park, 
Manchester, their new octavo binder, on which are filed 
seven of their latest lists of electric lamps and lighting 
accessories, The new sections include: List No. 101 /1— 
Arcturus lamps, standard and magazine flame; also 
enclosed types, including carbons, winches, and accessories. 
No. 102—Auriga metal filament lamps. No. 111—Elec- 
trical accessories of every description. No. 127—Trafford 
lanterns and weather-proof fittings, for offices, workshops, 
mines, docks, railway stations, and public street lighting. 
No. 136 — Trafford conduit and fittings No. 140/3— 
Ariel electric fans; and No. 150 — Electric heating 
and cooking appliances, including radiators, heaters, 


be issued, will cover switch fuses, distribution boards, etc., 
insulators, carbon filament lamps, holophane fittings, 
glass-work, bells and telephones. An index is provided to 
the binder so that the catalogues can be easily filed under 
their separate headings. When complete the binder will 
form a convenient and full set of publications, covering 
all sections of electric lamps, fittings and general acces- 
sories. 


New Electric Safety Lamps. 


Messrs. Richard Pape, Ltd., of Belvedere Works, Belve- 
dere, Kent, have just issued their new catalogue of portable 
electric safety lamps and ** Fors " accumulators. Electrodes 
of a circular type are used in these accumulators, the 
positive electrode being placed inside a porous pot, while 
the negative plate completely surrounds it. The grid of 
the positive plates 1s cast in one piece, and consist of vertical 
ribs and horizontal plates forming numerous small pockets. 
The centre of the grid 1s hollow, and one half the vertical 
ribs extend inward from the outside periphery of the 
horizontal plates, the remaining vertical ribs extending 
outward from the inside periphery. The vertical ribs only 
extend for one half the depth of the horizontal plates so 
forming when pasted a continuous mass of active material 
locked in every direction by the vertical ribs. The result 
is a very strong plate of light weight, proof against buckling 
and consequent shedding of paste, with a relatively high 
discharge. At the rates of discharge required for electric 
safety lamps from 18 to 22 watt hours per lb. of complete 
cell are obtained. The lamp cases consist of either solid 
drawn aluminium tube with a foot and collar cast on, or 
light aluminium castings. Trunnion pins carrying a yoke 
are rivetted to the cases by means of lugs and a set screw | 
through the centre of the voke serves to hold a lantern 
firmly in position on to the case containing the battery. A 
single set screw serves to make all joints perfectlv air-tight. 
Four sizes of the lamps are standardized, two being with 
circular cases for two-volt batteries, and two with square 
cases for four-volt batteries. The lanterns of the two-volt 
sizes have circular glasses and are rated to give one candle- 
power for 12 hours and three candle-power for 12 hours 
respectively. The four-volt sizes give three candle-power for 
12 hours and six candle-power for 12 hours respectively, 
and are fitted with bull’s-eve lenses and reflectors for pro- 
jecting a powerful beam of light. The lamps are neat in 
appearance, with no projections liable to damage. Several 
types of lamp may be had with gun metal cases for use at 
sea. Both the lamps and accumulators are entirely British 
made. 


Applications of Aluminium. 


The British Aluminium Company, Ltd., of 109, Queen 
Victoria-street, E.C., show in their illustrated 12-page list 
No. 118 a new series of applications of aluminium for 
motor-car and carriage-building, ete., for which its principal 
advantages over brass, copper and iron are its lower weight, 
lower cost than brass or copper, better appearance, ease 
with which it can be kept clean, and the fact that it requires 
no lacquering or painting and does not tarnish. Several 
special light types of bodies for medium powered cars have 
recently been brought out, in all of which aluminium plavs 
an important part. while an inspection of the chassis of 
any modern car will reveal the extensive use which is now 
being made of the metal for almost all parts other than 
the actual working parta. 


The Baker Patent Oil Separator. . 


A well-printed and attractively produced booklet de- 
scriptive of the “ Baker" patent oil separator and its 
numerous applications has been issued (Catalogue No. 511) 
by the Baker Oil Separator Company, Ltd., of Union Works, 
Hunslet, Leeds. The booklet contains much valuable in- 
formation for power users, and the company will be glad 


ete. Other lists in course of preparation, which will shortly | to supply a copy on application-to-all who are interested. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “Electrical Engineer.” 


Rainproof Ventilator for Arc Lamps. 


10886.—1911. KoRTiNG & MATHIESEN A.G., Leutzsch. The 
ventilator is covered by a hood provided with downwardly 
projecting tubes which terminate below the edge of the 
ventilator. The air space is formed by the tubes. 


Type Printing Telegraph. 


15130.—-1911. SiEMENS & HALSKE, A.G., Berlin. The message 
is received on a perforated strip and translated by the strip 
into type printed characters. A common driving gear 
operates the advance of the perforated and printing strips 
as well as the rotation of the arms of circuit closers which 
determine the action of the perforating device, and also 
controls the action of the printing mechanism in conjunction 
with another circuit closing device controlled by the per- 
forated stripe. 


Arc Lamps. 


15730.—1911. GESELLSCHAFT FUR MASCHINEN UND METALL 
INDUSTRIE M.B.H., Schoneberger Ufer, Berlin. The clamp 
which controls the downwardly converging electrodes 
oscillates in the plane of the electrodes about a stationary 
axis and guides the lower electrode in order to ensure 
steadiness of movement. 


Automatic Switch Devices for Dynamos. 


23377.—1910. H. F. Foster, Parade Gardens House, Epsom. l 


This is an improvement |in switching in and out devices 
in connection with dyaamo electric machines working in 
conjunction with batteries and accumulations for car 
lighting. The improvement consists in utilising the back- 
ward drag of the armature produced by the magnetic field 
to the relative forward movement of the automatic pully 
on its shaft, to switch on the current of the dynamo and to 
utilise the return current from the accumulation, or other 
source which discharges into and motors the dynamo 
armature, together with the inertia of the armature to 
switch. off the current. 


Electric Switches. 


23525.-—1910. A. EcksrEIN AND C. Heap, Waverley Mills, 
Salford. The contact bar of these high tension oil break 
switches are formed from a suitable length of drawn metal 
of V section. Attachment means are arranged at the end 
of the operating rod and adapted to grip a plain length of 
section bar and rigidly connect it to the rod. A further 
invention (23526.—1910) provides improved spring con- 
tacts for electric switches. A spring clip is connected to 
the terminal to make electric contact therewith. The sides 
of the clip make direct contact with the inserted fuse. An 
auxiliary spring jaw gives a final augmented pressure 
between the surfaces in contact when the sides of the 
spring are separated by the inserted blade. 


Electric Switches. 


23622.—1910. G. L. WELFoRD, King-street, Manchester. This 
apparatus for making or breaking electric circuits is pro- 
vided with means for completely cutting off or putting on 
the current at any desired time and for any desired period. 


Electric Switchboards. 


23894.—1910. A. ECKSTEIN AND A. C. Hear, Waverley Mills, 
Salford. The oil break switches, automatic controlling 
gear measuring instruments, current and potential trans- 
formers are arranged in multiple ironclad units assembled 
together and -connected in common to bus-bars so as to 
form a built up ironclad switch board, the several units 
of which are adapted to be quickly isolated frcm the bus- 
bars so that safe and ready access may be obtained to 
them for inspection, repair or replacement. The solenoids 
for the trip gear of the switches and the transformers for 
the measuring instruments are so arranged that they may 
be carried for insulation purposes in the oil container of 
the break switches and are in the circuit on the side of the 
switches remote from the bus-bars. The secondary and 
other connections are so arranged that when the apparatus 
is displaced to isolate the main connection from the bus- 
bars the secondary and other connections are also discon- 
nected. The circuits and several enclosing chambers are 
so arranged that while they may be readily inspected they 
are safely interlocked to prevent access to any live part. 

Reversible Galvanic Batteries. 

25315.—1910. W. Morrison, Des Mornes, Iowa. The anode 
or negative pole electrode contains an oxidisable metal, a 
chromium oxvgen compound and mercury. The oxidisable 
metal will not dissolve in the electrolyte in the discharge 
of the battery. 


Switches of the Two-Way Tumbler Type. 


27903.—1910. J. H. Tucker, King’s-road, Hay Mills. In order 
to secure increased efficiency each of the contact arms of 
the switch is made‘with a lateral projection adapted to 
engage under the adjacent limb of the other arm. This 
prevents the two contact arms from being on at the same 
time. 


Connecting Electrical Conductors to Brushes for Dynamo Electrie 
Machines. 


76.—1911. GENERAL ELECTRIC Company, Schenectady. This 
improved method of fastening a flexible conductor to a 
brush for dynamo electric machine consists in forming a 
recess in the brush inserting the conductor in such recess 
and then filling the remainder of the recess with an ex- 
panding cement. When the cement hardens the conductor 
is pressed into intimate contact with the brush. 


Spark Gaps of Ignitlon Plugs. 


325.—1911. F. Lux, Ludwigshayen, a. RH. Ludwigsplatz 9 
In order to obviate the irregularities of ignition plugs the 
resistance of the spark gap of the sparking plug is reduced 
by an auxiliary conductor in close proximity to the elec- 
trode, or by the action of ultra violet rays, upon the spark 

ap. 
id Electric Letter Box Signal. 

365.—1911. J. R. WanRniw, 11, Queen Victoria-street. In order 
to indicate the insertion of letters or parcels in the opening 
of letter boxes, a terminal is provided which forms part of 
the opening flap and a spring strip is attached to the fram>. 
When a letter or parcel is inserted, contact is made between 
the terminal and strip and an electric bell is rung. 


Brush Holders for Dynamo Electric Machines. 


1338.—1911. M. WALKER, The College, Leicester-road, Hale. 
In this holder the brush is pressed against a broad plane 
surface on the brush arm by spring pressure. A second 
spring tends to feed the brush towards the commutators. 


Rectification of Alternating Electric Discharges. 


3865.—1911. V. MaaiNr, 139, Piazza, Vittorio, Emmanuel. 
Rome. In this device for rectifying alternating electric 
discharges one of the electrodes of the discharges is directed 
towards the other and presents to it a surface comprising 
a number of equal lengths, a minimum resistance by which 
the discharge from the second electrode may simultaneously 
travel. 

Electrie Fans. 


3918.—1911. M. J. RarL ING AND J. D. Kraus, G.E. Engineering 
Works, Witton. The screwed portion of the fan are locked 
by means of pins, which fit into radial slots coincidently, 
formed on the motor and road to which it is screwed. 


Hub Motors for Electrically Propelied Automobiles. 


5870.—1911. V. HanBoRN, Fregestrasse, 4, Schoneberg. "The 
armature and field magaet casing are geared to each other 
to rotate in opposite directions. The axle common to the 
armature and field magnet is supported in bearings at both 
ends so that the axle diameters and pinions may be small 
and a high degree of efficiency obtained. 


Productions of Electrical Osciliations by Direct Current. 


6682.—1911. GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIC. 
m.b.H. 9 Templehofer, Ufer, Berlin. In order to prevent 
sparking at the interruptor a transformer with a leakage 
smaller than that of an ordinary induction coil is used for 
increasing the potential. 


Safety Interruptor for Overhead Tramways. 


7645.—1911. G. P. DE Bonaparte, Via Palermo 36, Rome. 
The interruptor is arranged between the underground 
feeder and the section to be protected and is operated by 
an electro magnet with single winding arranged in a closed 
circuit with two resistances in series communicating with 
the ends of the section and with the earth or return con- 
ductor so that when the overhead conductors break the 
current will pass into the electro magnet and cause the 
interruptor to operate and cut off the current. 


Electric Alarm Signal for Use at Sea. 


8044.—1911. E. E. RoaEns, 23, Wilton-crescent, Wimbledon. 
This alarm signal is operated by alternating current and 
comprises à buzzer, indicator and contact push urranged 
in a watertight box. The passage of electric current operates 
the buzzer and simultaneously releases the indicator which 
remains visible until reset by hand. The various parts are 
enclosed in à watertight casing. 
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The Synchron Apparatus. 


We have to apologise for the circumstance that 
owing to the intervention of the Christmas Holidays 
some little delay has had to take place in the supply 
of the Synchron Life-Saving or Artificial Respiration 
Apparatus. 

We are now manufacturing the apparatus in 
London under personal expert supervision, and shall 
be able to fill all orders promptly from about the 
middle of the first week in the New Year. 

The apparatus continues to be received every- 
where with the greatest enthusiasm. Tests made 
during the past week have shown that a patient 
can be placed on the machine and the few simple 
adjustments made and the machine can be in full 
effective operation within 12 seconds. There is no 
complex mechanism about the “ Synchron," and its 
few component parts are so manufactured as to 
secure the utmost strength and durability under the 
most severe conditions. Machines, it may be men- 
tioned, have already been ordered by 

THE MERSEY Docks AND HARBOUR BOARD. 

City OF LONDON ELECTRIC LIGHTING COMPANY, 
LTD. l 

BROMPTON AND KENSINGTON ELECTRIC SUPPLY 
COMPANY, LTD. 

West Ham BorouGH COUNCIL ELECTRICITY 
DEPT. 

PoPLAR BOROUGH COUNCIL ELECTRICITY DEPT. 

Messrs. ANDREW Morr (SOUTH AFRICAN 
SHIPPERS). 

Messrs. W. T. GLOVER & COMPANY, LTD. 

NoRTH METROPOLITAN ELECTRIC POWER 
SUPPLY COMPANY, LTD. 

ST. PANCRAS BOROUGH COUNCIL ELECTRICITY 
DEPT. 

THE CHARING Cross WresT END AND CITY 
ELECTRICITY COMPANY, LTD. 

MEssrs. HARLAND & WOLFF, LTD., BELFAST. 

THE GLASGOW CORPORATION ELECTRICITY DEPT. 

THE CLYDE VALLEY ELECTRIC POWER CoM- 
PANY, LTD. 

MANCHESTER CORPORATION ELECTRICITY DEPT. 

BOROUGH OF STEPNEY ELECTRICITY DEPT. 

THE BRITISH THOMSON-HOUSTON COMPANY,LTD. 

LANCASHIRE DYNAMO & MOTOR COMPANY, LTD. 

Messrs. HENRY SIMONIS & COMPANY, FIRE 
ENGINEERS. 

THE BAKHTIARI Orr. COMPANY, LTD. 

THE ANGLO-PERSIAN Oir COMPANY, LTD. 

THE METROPOLITAN ELECTRIC SUPPLY COM- 
PANY, LTD. 

MESSRS. STRACHAN, OSWELL & COMPANY. 

Demonstrations of the apparatus have already 
been given before the Board of Trade, the Associa- 
tion of Mining Electrical Engineers, and other 
important bodies, and further public demonstrations 
are being arranged. 

An illustrated pamphlet fully descriptive of the 
apparatus and the method-of use—which requires 
no expert knowledge—will be forwarded on applica- 
tion to the manager of the ELECTRICAL ENGINEER, 
I49. Fleet-street, London, E.C. 
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Sub-Committee to investigate the whole question. 


Price 2d. 
Registered at the General Post Office. 


NOTES. 


HE MUNICIPAL electricity undertakings of Liverpool 
and of Hampstead have occupied a considerable 
share of public attention during the past week or so, the 
subject of criticism being in both cases the question of 
expenditure. But while Liverpool may be held to have 
justified its policy of incurring large new commitments, 
Hampstead has found itself in such dire straits that public 
clamour could only be appeased by the drastic and rather 
dangerous step of throwing to the wolves the borough 
electrical engineer and his assistant. We have in this case 
a salient illustration of some of the difficulties which beset 
municipal trading, but it is not often that non-professional 
acquiescence in technical estimates has so dramatic a 
sequel. As the Hampstead case conveys a moral of much 
more than merely local and suburban importance, and as, 
moreover, an inaccurate version of the facts has found 
currency, it may be of value as well as of interest to place 
the actual circumstances on record. An experimental 
conversion of incandescent gas lighting to electric lighting 
in the streets of the borough having proved very successful, 
it was decided to convert all the public street lamps (2,229 
in number) into electric lamps. It was estimated that a 
saving in expense would be made, but another purpose to 
be served was the using of the current generated at the 
Central Electric Lighting Station, the consumption of 
which, since the introduction of metal filament lamps by 
private consumers, had greatly diminished. The estimated 
cost of the conversion was £15,000, but it appears that the 
actual cost works out at £25,398, and that the attention 
of the Finance and Lighting Committees was not called to 
the excess expenditure until October of the present year. 
The Finance Committee, in reporting upon the estimate for 
the additional expenditure as presented by the Lighting 
Committee, stated that £1,397 was in respect of 130 lamps 
in addition to those sanctioned by the Council, and that 
there was an excess of expenditure in converting the 2,229 
lamps of £8,929, making a total excess of £10,326. 
OW this extraordinary blunder came to be made it is 
not easy to discover. The Finance Committee regret 
that the first intimation they received as to the estimate 
having been exceeded did not come to hand until three 
months after the work had been begun. The Finance 
Committee then set the borough accountant to work on the 
figures, and the Lighting Committee appointed a Business 
They 
found that whereas the estimated cost of cable was £4,572, 
the actual cost was £5,596, that the estimated cost of 
troughing was £2,146 and the actual cost £4,668, the re- 
maining heads working out as follows: Labour estimated, 
£4,174, actual £6,297; make good pavements, etc., esti- 
mated £3,135, actual £7,670; alterations, estimated £807, 
actual £873; time switches, estimated £238, actual £294. 
All these estimates, it appears, were prepared bv the assis- 
tant electrical engineer, Mr. Egerton Sayer, and when the 
discrepancies came to be looked into, it seems that Mr. 
Sayer made the astonishing admission that in regard to the 
excess of £1,024 on the cable expenditure he was wholly 
unable to account for the error, while in respect of the excess 
of £1,535 under the head of troughing, he had “‘ forgotten " 
the insulating compound. On labour account the excess was 
£2,123, which Mr. Sayer explained was due to taking on 
unemployed -men who lacked; the | necessary skill—an 
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explanation which might have passed muster had he not 
: reported to the Council during the progress of the work that 
: the gangs were “ most efficient.” 
E now come to the item of “ making good," which 
came out at more than double the estimated cost, 
. showing, in fact, an excess of £4,534 on work estimated to 
: involve an outside cost of £3,136. Mr. Sayer’s explanation 
was that the figures he had set down were those for which 
he considered the work ought to be done. But this work 
was done by the borough engineer’s staff on a scale laid 
down nearly ten years ago, and as this scale was faithfully 
adhered to, there would appear to be no excuse whatever 
for deviating from the scale in preparing the estimate. The 
assistant engineer, however, seems to have put down the 
value of every shillingsworth of work at fivepence, on no 
better ground than that he “ thought ” it ought to be done 
for that figure. On this point the sub-committee reported 
that * Mr. Sayer knowingly persisted in estimating for this 
work of ‘making good’ upon an altogether inadequate 
basis, and at no time did he inform any member of the 
committee nor Mr. Cottam (the chief electrical engineer) 
that he had adopted a scale of his own." "Then the sub- 
committee discovered on analysing the accounts for 
incandescent lighting that in each month since April, 1910, 
there were sums charged to other expenditure which should 
have been properly chargeable to street lighting. These 
sums varled from £10 6s. in November, 1910, to £196 in 
March. “ This evident tampering with accounts," said the 
sub-committee, “ is one of the worst features in this deplor- 
able affair," and they add that in view of the fact that Mr. 
Sayer must have known that his estimates were being 
largely exceeded, and that the differences month by month 
were all in favour of decreasing the apparent expenditure 
on incandescent street lighting, the sub-committee cannot 
accept the explanation that the errors were caused through 
negligence. That the sub-committee were justified in taking 
this view 1s evident from the fact that the investigation 
Shows that Mr. Sayer's miscaleulations were no new thing. 
It appears that in July, 1909, the Council resolved to con- 
vert 118 street lamps in Adelaide-road, King Henry's-road, 
Primrose Hill-road, and seven other roads from gas to 
electric incandescent at an estimated cost of £798. The 
comparative annual cost of lighting per lamp was stated to 
be: gas £39s., and electricity (including interest and repay- 
ment) £3 3s. 6d. Mr. Sayer was instructed to report on the 
cost of this experiment, and on January 4, 1910, he reported 
that the actual cost had been £787. The Business Sub- 
Committee of the Lighting Committee now report. that 
these figures were “ entirely erroneous and misleading," as 
the true actual cost. worked out at £1,146—an excess over 
the estimate of £347, or 43 per cent. The whole of d 
figures in regard to the reinstating of pavements, etc., i 
these ten roads, were in the hands of the electrical ances 
on January 26, and the sub-committee say that by February 
2 Mr. Cottam and Mr. Sayer ought to have known that the 
figures put forward on January 4 were substantially in- 
accurate. Not a word was said by either of them to the 
members of the sub-committee, and on February 24 the 
Lighting Committee, acting on the faith of those figures, 
brought up a long report recommending that further lamps 
should be converted. — 
|^ the light of these facts the Sub-Committee held t hat 
the Chief Electrical Engineer, Mr. Cottam, was gravely 
to blame in allowing reports to be put forward over his 
signature without satisfying himself that the statements 
they contained were trustworthy. They accordingly recom- 
mended that he be severely reprimanded and that his 
salary be reduced by £50 per annum. With regard to Mr. 
Sayer, they recommended that his services be immediately 
liepeusadl with. On these findings being submitted to the 
Lighting Committee, a more lenient view was taken, 
the siemens of that Committee evidently having it on 
their consciences that had they exercised a little more 
care a very grave scandal might have been averted. 
Accordingly they merely recommended a reprimand in 
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both cases, and that in addition Mr. Sayer’s salary should 
be reduced by £50. When these reports came before the 
Council they took—and very justly so—a much sterner 
attitude. They dismissed Mr. Sayer summarily, and re- 
quested Mr. Cottam to send in his resignation forthwith. 
Clearly, in their view, nothing less drastic would have 
met the case, and although Mr. Cottam seems to have 
been more sinned against then sinning, and to have suffered 
for the confidence he placed in his chief assistant, he was 
clearly responsible. We can certainly sy mpathise with 
him in the unfortunate position in which he was placed, 
and may venture to suggest that the Council may not 
find it impossible to reinstate him. He is a very able 
engineer, and he worked very hard for the Hampstead 
undertaking, and nothing has been even hinted against 
him except that he took the accuracy of his assistant’s 
estimates for granted and failed to check his figures. 


S to the future, we are authoritatively informed that 
this excess of £10,398 will not involve the rate pavers 

in any increase in the rates. As it is practically impossible 
to obtain sanction for a fresh loan to cover this sum, it 
will have to come out of the Electric Light Reserve Fund. 
A sum of £1,536 has already been allocated in connection 
with expenditure, leaving £8,862 stil to be dealt with, 
and the Finance Committee suggest that this should be 
borne by the Reserve Fund and repaid to that Fund from 
the Revenue Fund by equal annual instalments in the seven 
years commencing April 1, 1911; and therefore they 
have recommended that the estimate be approved, and 
deemed to be an estimate of cost, debt, or liability within 
the meaning of Section 8 (3) of the London Government 
Act, 1899, and that the amount of £8,862 be met out of 
the electric Light Reserve Fund, and be repaid from the 
Revenue Fund by seven equal annual instalments, the 
first of such instalments to be repaid in the current financial 
year. Thus there will be no additional charge on the rates, 
and that, so far as it goes, is satisfactory. But in view of 
future contingencies it has been very wisely decided to 
hand over to the Finance Committee the whole question 
of expenditure, and it is probable that other municipal 
electricity undertakings will follow this example. At any 
rate, the lesson of Hampstead is plain for all to read, and 
if other municipalities find themselves at any future time 
in a position at all comparable with that now disclosed 
in North London, it will be their own fault. 

STATEMENT attributed to Dr. Belille, one of the 

medical officers. with the French Navy, regard- 

ing the physical dangers to which wireless operators are 
liable, should not be allowed to pass unchallenged. He 
declares that the Hertzian waves are a fertile source of 
eczema and that all operators should wear indiarubber 
gloves and mittens by way of preventing this development, 
and should also wear yellow glasses as a protection against 
injury to the optic nerve. Whatever may be Dr. Belille's 
experience in France, no case of eczema or any other skin 
affection among wireless operators is on record either in 
England or in the United States, and the officials of 
Marconi's Wireless Telegraph Company are wholly unaware 
of any such cases among their staff. Other experts on this 
side reject Dr. Belille’s conclusions altogether, and Mr. 
James Swinburne expresses the view that the French 
theory is based on some confusion between Hertzian 
waves and Róntgen rays, which, as a matter of simple 
scientific fact have nothing at all in common with each 
other. ^ The idea," he says, “that ultra-violet or other 
troublesome rays come from the arc used in wireless 
telegraphy is quite absurd, for the simple reason that the 
arc is enclosed. Thus the wireless operator is not affected 
by the arc in any degree, and so he 1s no more affected 
by the Hertzian waves than other persons in different 
parts of the body of the ship. Unfortunately, everything 
electrical has to run the gauntlet of prejudice, and this 
attack on the hygienic properties of wireless telegraphy 
is easily paralleled by other attacks; 
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Sir Joseph Larmor. 
Secretary of the Royal Society. 


Bv P. F. MOTTELAY. 


Following close upon the biographical notice we lately 
gave of Sir Archibald Geikie, the very genial President of 
the Royal Society, we now present to our readers a similar 
account of the prominent Secretary of the Society, Sir 
Joseph Larmor, who is, admittedlv, one of the most dis- 
tinguished mathematicians of the present day and who 
has besides attracted much attention by his masterly 
treatment of the theory of the ether of space in connection 
with the fundamental ideas of the nature of electricity. 

Like his verv well-known predecessors as Member of 
Parliament for Cambridge University, the late Professor 
Sir George G. Stokes, Sir Richard Jebb and Mr. Samuel 
Henry Butcher, Sir Joseph is of Irish. parentage, having 
been born at Magheragall, County Antrim, on July 11, 
1857. He received his earliest education at the Royal 
Academical Institution and 
also at Queen’s College, in 
Belfast, and continued his 
scientific studies at St. John’s 
College, Cambridge. 

His progress at Cambridge 
had been so great that in 
1880, at the very early age of 
22, he was appointed to the 
Professorship of Natural 
Philosophy at Queen’s College, 
Galway, which he retained un- 
til the year 1885. He resigned 
the latter in the trouble times 
of 1885, and, returning to 
Cambridge, was Lecturer on 
Mathematics at St. John's 
College and in the University, 
as well as Examiner in Mathe- 
matics and Natural Philo- 
sophy in the University of 
London and other public 
bodies, until 1903, when he 
succeeded Sir G. Gabriel 
Stokes as Lucasian Professor 
of Mathematics at Cambridge, 
a position he still retains and 
which, it mav be added, was 
once held by Sir Isaac Newton. 

He is the author of nu- 
merous memoirs and of papers 
in different channels which 
have appeared in the scientific 
journals of thisand other coun- 
tries. Of his books, “ Aether 
and Matter," first published 
in 1900, covers an extensive 
variety of fields and contributes to and expounds our 
theories of light, magnetism, electricity, chemical action, 
electrolysis, aberration, the Zeeman effect, all which are 
therein touched upon, linked with fundamental discussions 
on subjects such as the scope of Mechanical Explanation 
and on the Idea of Force. His earlier work on a “ Dyna- 
mical Theory of the Electric and Luminiferous Medium," 
published in the Philosophical Transactions of 1894-5-7, 
extending to nearly three hundred pages, has already 
attracted world-wide attention. In his “ Electricité et 
Optique, la Luniere et les Theories Electrodynamiques," 
Paris, 1901, Monsieur Henri Peincaré devotes the entire 
Part IV. mainly to a review of this work, then perhaps 
too recent to be fully understood, the original draft of 
which had been read at the Royal Society, December 7, 
1893, and a full abstract of which appeared in the Pro- 
ceedings, Vol. LIV., page 438. 

He has published, in two volumes (Cambridge University 
Press, 1907) the very valuable and interesting scientific 
correspondence and a memoir of his distinguished pre- 
decessor in the Lucasian Chair, Sir G. Gabriel Stokes, who 
was President of the Royal Society, 1885-1890. Earlier, 
he collected “ The Scientific writings" of the very dis- 
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tinguished physicist, his Irish friend, the late Professor 
George Francis Fitzgerald, giving, also, an extended 
biographical summary and analysis of his scientific activity 
—expanded from an obituary notice—in Vol. XII. of the 
“ Physical Review," published at Cornell University. 
Reference to Sir Joseph Larmor’s numerous publications, 
as well as to the results of some of his scientific investiga- 
tions, will be found at page 573 of the last-mentioned 
Review. 

Sir Joseph has just completed the collected edition of 
Lord Kelvin's writings by preparing and editing Vols. IV., 
V. and VI. of the “ Methematical and Physical Papers, 
Cambridge, 1910. He is the author of the important 
articles in the 1902 Supplement to the Encyclopædia 
Britannica on ‘“‘ Aether," “ Dimensions of Units," “‘ Ener- 
getics," “‘ Radiation," “ Radiometer” (Vols. 25, 27, 28 
and 32), further revised with additions in the new edition 
of that work recently published. 

Additional references to Sir Joseph Larmor’s publications 
may be found by consulting, more particularly, the Reports 
of the British Association, of the Royal, Mathematical, 
Cambridge Philosophical and 
other Societies, also the files 
of such English journals as 
the ‘‘ Astrophysical,” the 
‘Philosophical Magazine,” 
etc., etc., and by referring to 
Poggendorff’s Biographisch— 
Literarisches Handwórterbuch 
and similar foreign works. 

In his own and in other 
countries Sir Joseph has had 
conferred upon him many 
distinctions. He was knighted 
in 1909. He holds, besides, 
the ordinary M.A. degree of 
Cambridge, the honorary 
D.Sc. of Oxford, Dublin and 
Royal, the LL.D. of Glasgow, 
St. Andrew’s, Birmingham, 
Aberdeen, and the D.C.L. 
of Durham. He is a Fellow of 
St. John’s, Cambridge, since 
1880, F.R.S. of London, 
Honorary F.R.S. of Edin- 
burgh, F.R.A.S., Foreign 
Member of the United States 
National Academy of Sciences, 
and of the Academy of the 
Lincei of Rome, Corresponding 
Member of the Inst. di Bo- 
logna, also Honorary Member 
of the American Academy of 
Arts and Sciences and of the 
Literary and Philosophical 
Society of Manchester. He has 
presided over the Cambridge 
Philosophical Society, and 
has been for a long time Treasurer of the London Mathe- 
matical Society. Early this year, Sir Joseph was returned 
to Parliament from Cambridge University, after one of the 
most exciting elections known to that academic body. 

The photograph which we here reproduce of Sir Joseph 
Larmor was originally taken by Mr. J. Palmer Clarke, of 
Cambridge. 


THE INSTITUTION OF CIVIL ENGINEERS : 
STUDENTS' MEETING. 

At the Students’ meeting, held at the Institution on 
Friday, December 15, at 8 p.m., Mr. John J. Webster, 
M.Inst.C.E., in the chair, Mr. E. F. Hunt, B.E., Stud. 
Inst.C.E., read a paper on “ Tests of Reinforced Con- 
crete.” The paper gave the results of the author's experi- 
ments on reinforced concrete beams and columns, carried 
out at Liverpool University, together with a careful com- 
parison of the ultimate calculated compressure stress in 
the beams, and the ultimate strength of plain concrete 
cubes. Mr. R. W. Brims opened the discussion, which was 
continued bv Messrs. A. J. Hart, G. A. Clark, H. J. F. 
Gourley, J. E. Burkhardt, C. Mitchell, T. J. Taplin, H. V, 
Hutt and G. R. Shaddick. 
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The Father of Electrical Science. 


William Gilbert 


Notes, biographical and otherwise, of the early 


P a 


of Colchester. 


loadstone a certain principle of its eflux, and while the 
loadstone by its presence excites the heavy and ponderous 


philosophers, writers, and navigators mentioned by 
him in * De Magnete.” Some curious observations and 
opinions especially concerning the loadstone and 


iron, the iron is by a wonderful longing raised above the 
natural motion and moves upward, uniting in its 


several objects magnetical. 


(Continued from page 723). 


Four men, Copernicus, Gutenberg, Columbus and 
Luther, stand at the dividing line of the Middle Ages 
and serve as boundary stones marking the entrance of 
mankind into a higher and finer epoch of its development 
(Kapp. Geschichte—1). | 


Corpus, VALERIUS (1515-1544), celebrated German botanist 
and author of a valuable Commentary on Dioscorides, 
is mentioned by Gilbert only in connection with the 
finding of powerful loadstones of singularly great virtues 
in the Joachimstahl. 


CoRTEsIUS, Martinus, celebrated Spanish geographer 
who died about 1580, was author of the Breve Compendlo 
de la esfera, of which there are numerous editions in 
different languages and which Salva says, not only 
revolutionized general nautical science but was the 
first to indicate the needle’s declination. Cortesius has 
already been mentioned at Bessard. 


Costa, FinLiPPO OF MANTUA, who wrote on antidotes and 
medicaments, is mentioned by Gilbert (Ch. 12 of Book ITT) 
as having seen “a piece of iron completely turned to 
loadstone, so attracting other iron that it might be com- 
pared to a loadstone which had stood for a long time upon 
and had fallen from the tower of the church of San 
Agostino at Rimini." When, in order to straighten the 
. iron rod, it was being hammered by a blacksmith, Giulio 
Moderati Caesare, a surgeon of Rimini, observed the 
magnetic properties it acquired by lying in the direction 
of the poles. Gilbert tells us that “iron rods which have 
long lain in the poleward direction acquire verticity 
simply by regarding the earth: just as the same rods, 
if they be pointed toward the pole of a loadstone, though 
not touching it, receive polar force." 


CosTAEUs, JOANNES—GIOVANNI CosTEO—oF Lopi, who 
died in 1603, was an Italian physician teaching at the 
Universities of Bologna and Turin and author of several 
valuable works. Gulbert speaks of him at great length, 
notably in the chapters relative to the course of the 
earth’s motion and treating of the loadstone, of magnetic 
attraction, and of the powers of loadstone and amber. 

Costaeus’s theory of the powers of the loadstone and 
of amber is as follows: “ There is work and result on 
both sides, and therefore the motion is produced in part 
by the loadstone’s attraction, in part by the iron’s 
spontaneous movement : for, as we say that the vapours 
given out by the loadstone do, by their own nature, 
haste to attract the iron, 80, too, do we say that the iron 
impelled by the vapours, while seeking a place for itself 
is turned back and, when turned back, impels and trans- 
forms the iron, which is picked up, as it were, by it and 
which, besides, 1s excited on its own account. 


Cusanus, Nicotaus—Kuryprrs (1401-1464), an. eminent 
German scholar who abandoned the study of law, entered 
the church and became Cardinal in 1448. “ As in religion 
he was entitled to be called one of the Reformers before 
the Reformation, 80, in philosophy, he was one of those 
who broke with scholaticism while it was still the orthodox 
system." Gilbert says (Bk. I, Ch. 1: Bk. II, Ch. 3, 36) 
that Cardinal de Ousa's views as to magnetic attraction 
are not to be disregarded and he alludes to experiments 
on loadstones related in his Statica which appear to have 
been acquired by Porta. lron, says De Cusa, hath in the 


(C— «a 


DuPuvis— Dv Puv—GuiLIEMUS 


principle. For were there not in iron some natural 
foretaste of the loadstone, it would no more move toward 
that than toward any other stone : and werethere not in 
the loadstone a stronger inclination toward iron than 
toward copper the attraction would not exist. 


DioscorIDES—PEDANIUS—a Greek physician who flourished 


in the first or second century A.D. His great work 1s 
De Materia Medica, wherein he treats of all the medicinal 
substances known at the time. Gilbert (Bk.I, Ch.1, 2, 14) 
tells us of the praises heaped on the loadstone bv 
Dioscorides and of the medicinal virtues he attributed to 
it as well as to other stones. 


DouiNicus, Marta, of Ferrara— “ Novara "—Italian savant 


(1464-1514) taught astronomy at Bologna, Rome and 
elsewhere and had for one of his pupils the celebrated 
Copernicus, who, later on, became associated in his 
investigations. Gilbert alludes to Dominicus, as well as 
to Stadius, to Vitruvius, and to Erasmus Rheingold, when 
treating of the earth's magnetic axis, at Ch 2 of his sixth 
book. 


PuTEANUS—French phv- 
sician of the sixteenth century, professor at the University 
of Grenoble, is the author of De Medicamentorum and is 
referred to by Gilbert (Bk. I, Ch. 1: Bk. II, Ch. 3), wherein 
it is said that Puteanus discourses of the loadstone 
briefly and crudely and talks vaguely of attraction 
through its “ substantial form." 


EMPEDOCLES, “one of the most imposing and enigmatic 


figures in early Greek philosophy," was a native of 
Sicily who flourished about 460-442 B.C. and was dis- 
tinguished for his knowledge of medicine and of natural 
history. According to the Dict. des Sc. Phil., Empedocles 
maintained very strange views as to the production of 
lightning and thunder and of the magnetic phenomena 
developed in iron and loadstone. 


Epicurus, founder of the Epicurean school of philosophv- 


logic, physics and ethics—was born 341 B.C. Gilbert 
says (Bk. II, Ch.3) Ae: thus curiously holds that iron 
is drawn by the loadstone as straws by amber: * Atoms 
and indivisible bodies that flow from stone and from 
iron agree together in their figures, so that they readily 
embrace mutually : hence, when they impinge on con- 
cretions both of iron and stone, they rebound into the 
middle space, connected together on the way, and 
carry the iron with them." Gilbert adds: “ There is 
it is true, mutual action, not mutual work ; the loadstone 
does not thus attract, and there is no impulsion, neither 
is the principle of the motion found in vapours and their 
return movements. 


Erastus, THomas (1524-1583) native of Switzerland, was 


notable in medicine and a famous figure in ecclesiastical 
polemics. Gilbert (Bk. I, Ch. 1, 7), taking up his Dis- 
putationum de Medicina, merely says of him that, knowing 
naught of the nature of the loadstone, he has drawn 
from it weak arguments against Paracelsus. 


Evax—Evace—a Latin naturalist who lived in the time of 


Tiberius and said to have been king of the Arabs, is the 
supposed author of De Nominibus et virtutis lapidum— 
treating of the nature, names and colours of gems, of 
which the manuscript addressed to Nero and now in the 
Oxford Library, is believed to have been used by Mar- 
bodeus to make up his own work on precious stones. 
He is referred to by Gilbert in chapter 38 of his second 
book. 
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The Problem of the Three “ Cs." 


By H. E. Goopy. 


The three “ C's" are, of course, the supply company, 


the wiring contractor, and the consumer; and perhaps a 
brief study of their relations, each to each, may not be 


uninteresting. 

Supply companies have been often and exhaustively 
written of; many reams of paper and pints of ink have 
been expended in giving literary expression to the black 
iniquities and surprising incompetencies of the wiring 
contractor; and the consumer, prospective and actual, 
the man whose pocket we all desire to pick, has been 
maligned and derided on every conceivable ground. 
But, so far as we are aware, no attempt has been made to 
treat all three simultaneously, in their triple relationship. 

It must be admitted that the three functions of supply, 
installation and consumption do not as a rule work together 
at all smoothly. Mostly, it is the supply company which, 
not content with being the local source of power, is also 
a very lively source of irritation to its clients. The reason is 
not far to seek. Supply companies, not only in their 
corporate capacity, but also as regards individual officials, 
are rather given to the indiscriminate exercise of an offen- 
sively patronizing manner. 

All companies are not equally bad, but they are all in 
some degree tarred with the same brush. It is the mono- 
polistic taint, and it is shared by monopolists of all kinds. 
The obvious cure is that the supply of electricity should 
cease to be a monopoly, that supply companies should 
come down into the arena and fight for their daily bread ; 
but the equally obvious objection is that such a cure 
would carry death in its train, and that the supply company 
which ceased to be a monopoly would at the same time 
cease to be a supply company. No! We must cling to the 
monopoly system, even if it does spoil ' company 
manners" ; but it would not be a bad thing if supply 
companies and their officials were to make efforts in the 
direction of being a little more human and a little less 
patronizing in their relations with consumers and con- 
tractors. 

It is, of course, universally recognised that electricity 
supply companies employ only the very cleverest men, 
of undoubted technical ability ; but the ostentation of 
this cleverness and ability is likely to lead to a suspicion 
of their genuineness in the minds of average consumers, 
who are natural impatient of outstanding qualities, 
and in the minds of wiring contractors, who, wonderfully 
enough, occasionally have some slight electrical knowledge 
themselves. 

It is the unfortunate association of young college-trained 
men with electricity supply undertakings which is partly 
responsible for the irritable feelings which the consuming 
public cherish against the companies. These youths mav 
be quite well in their way. They have probably had the 
advantages of excellent school and technical college 
educations. But the thing that 1s bad is that these un- 
fledged boys, with no worldly experience, and consequently 
with not a shred of tact, are put straight from college into 
minor positions in centra] stations, where they have direct 
dealings with the public. 

Perhaps one of these lads is attached to the main 
engineer's department, and has to attend to some of the 
less important of the many and varied complaints with 
which that department is constantly bombarded. The 
inevitable result of sending a person like this to deal with 
the irate consumer is that, if the consumer is in the right, 
the incipient engineer will not admit that the company 
can possibly be in the wrong, and will probably add 
impertinence to his violent asseverations of supply in- 
falibility ; while if the consumer has made a groundless 
complaint he (the I.E.) will presume on his knowledge, 
and talk down to the grumbler in a way that becomes 
neither his age nor his profession. 

And these brilliant young men, who quite probably are 
destined to great things, are not always perfectly fairin their 
treatment of wiring contractors. If the contractor is a small 
man, and works with his own hands, he, of course, forfeits 
any claim he might otherwise have had on the respect of 

the central station mains assistant. But even in the case of 


contractors in a large way of business, there is often a trace 
of superciliousness in the official's treatment of them. 
He cannot forget that the contractor probably knows 
nothing about dynamo design or the higher mathematics, 
and that even his acquaintance with Ohm's Law may be 
what is euphemistically termed “‘ nodding.” And so the 
wiring contractor, who may be a most worthy and com- 
petent man, and of indubitable financial stability, is looked 
down upon and patronised by the young man from college 
whose central station employment enriches him to the 
extent of £1 per week. 

The wiring trade has, of course, declined tremendously. 
It can no longer attract even the skilful workman, let alone 
the competent master. Wiring contractors have cut 
their professional throats by excessive competition and 
ridiculously low estimates ; and now it is impossible for 
a man to keep body and soul together on the meagre 
margin of profit allowed by modern wiring prices. This 
state of things has reacted on the quality of the wiring ; and 
it is no exaggeration to say that the average standard of 
work of small, cheap contractors would disgrace the 
proverbially incompetent plumber. Good work cannot 
possibly be put in at the ruling London prices, so that the 
position of the wiring contractor is that he must either sink 
his principles in scamped work or go out of the business. 
Naturally, he chooses the first alternative, and as a result 
supply companies are finding it increasingly difficult to 
avoid seeing breaches of their wiring rules. 

In the past the companies have generally not troubled 
about the inside wiring, so long as the standard of their 
insulation tests was attained ; but now, what with uncased 
and unbarrelled wires, and unsweated and improperly 
insulated joints, many installations fall below the very easy 
test standard, and have consequently either to be dis- 
connected or refused connection. And even where the test 
18 good, the wiring may be in a shocking condition ; and 
when the installation 1s visited by the above-mentioned 
central station official, he will very likely speak quite 
honestly and openly with the wiring contractor, and tell 
him that he is not fit to be left in charge of a single Leclanché 
cell. The contractor will doubtless regard himself as an 
injured man, and his already strained relations with the 
supply company will be accentuated. 

The consumer is primarily to blame for this state of 
things, and it is he who ultimately suffers. He has asked for 
cheapness, and he has got it, with its accompanying nastiness 
and danger. The man who expects good wiring for five or 
six shillings a point deserves what he gets, and if he has 
much inflammable material in the house he prebably 
gets something pretty bad. 

And yet, is he to blame ? It is so hard to resist cheapness, 
especially when one is ignorant of what it involves. There 
I8 a great temptation to make the consumer entirely respon- 
sible, but, after all, the trouble is that the whole system 
is idiotic rather than that constituent parts are defective. 

The fact of the matter is, the time has arrived, and, 
indeed, is long overdue, when supply companies should 
make themselves responsible for the quality of the 
workmanship and materials in al] installations. To effect 
this they must either do the work themselves, or make 
very rigorous and searching examination and tests of 
contractors' work, and if it is entirely satisfactory, 
give a certificate stating that it is so. It is not sufficient 
to send a man with an ohmmeter and generator to make an 
insulation test and casual examination of the installation 
after the job 1s finished. To be of any use, & thorough 
examination should be made while the work is in progress, 
and as a further precaution every installation should, after 
completion, undergo periodical tests. 

It may be objected that all this testing and examination 
will cost money, and that the consumer will have to pay 
it. That is quite true; but as the consumer has lowered 
the standard of wiring work in his shameless quest of 
cheapness, he must resign himself to the expense of restoring 
it to what it was in the good old days when only 2,000 
megohm wire was used, and joints were insulated with real 
rubber tape. 
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Heaven knows we don't want to discourage people who are 
desirous of taking a supply of electricity, and it goes against 
the grain to suggest anything that is likely to increase the 
expense of installing the electric light; but obviously 
something must be done to raise the quality of wiring, 
or, at any rate, to prevent it from being still further lowered. 

An attempt has here been made to solve what may be 
called the ‘‘ problem of the three * C's. " That the attempt 
is only partially successful, and the method entirely un- 
original, we are well aware. But this is a matter on which 
everyone connected with electricity, whether as part of a 
company, or a whole contractor or consumer, may be excused 
for feeling strongly, and strong feeling is totally incom- 
patible with good reasoning or logical argument. 


THE CABLE POSITION. 


We are glad to note that the able address on ** The Cable 
Position and its Moral," which was recently delivered by 
Mr. Charles Bright before the members of the London 
Chamber of Commerce, has been reprinted in pamphlet 
form. To the original address Mr. Bright has now appended 
a note, in which he refers to the announcement of the 
Postmaster-General in regard to the reduction of cable 
rates, and the night and week-end letter services by the 
Western Union Telegraph Company. Mr. Bright says: 


The “ Western Union” Companv's advertisement is headed 
in bold type, “ Why the agreements between the Western Union 
and the Anglo-American Telegraph Company, and the Direct 
United States Cable Company have been modified." It may, 
however, be pointed out that if the Western Union Company 
were 80 desirous to improve our telegraphic facilities with 
America much the same result could have been achieved by their 
extending to British companies the same facilities in America 
which have always been extended to American companies over 
here by His Majesty's Government. But the main burden of the 
'" Western Union" advertisement is apparently to convirce 
British public that no monopoly will be established by the “ new 
arrangement," or ‘‘ modified è agreement, as it has been face- 
tiously termed. It is. of course, obvious that competition will 
continue as between the Western Union Telegraph Company and 
the Commercial Cable Company—and we know nothing, at 
present, which points to a combination here—but these two 
being American corporations, a monopoly is established, in effect, 
nationally and strategically speaking, by the leasing for 99 years 
of two British companies’ cables to the Western Union Company 
of America. l observe that the advertisement is so worded as to 
give the impression that the Anglo-American Telegraph Company 
and the Direct United States Cable Company continue to have 
the same separate existence in the matter of code control as 
before. If, however, the “ arrangement ” left things in that way, 
how comes it that the Western Union Company applied for a 
transfer to themselves of the landing licences held by the 
“ Arglo " and “ Direct United States " Companies respectively? 
A satisfactory answer to that question would be worth a good 
deal more than much that constitutes the manifesto. I have not 
been able to convince myself of the separate existence suggested ; 
ard, on the contrary, I maintain that everyone of the 13 Atlantic 
cables landing on British soil will now be urder American control 
if the said licences are transferred to the Western Union Company 
—at all events until a somewhat distant time when they agein 
come under review.  Irdeed, unless these 99-veer leases have 
some very special meaning of their own (utterly different from 
the ordinary meaning) complete control must apply for that 
period. Irespectfully submit that control of at least those cables 
which have hitherto been under British control, is far more 
important in any circumstances than control of the rates, even 
if the latter can be permanently relied upon with a foreign 
company outside our jurisdiction. In a word, I venture to suggest 
that securing favourable tariff reforms and control of the rates 
constitute insufficient grounds for &bandoning our national 
position (such as it was) in the matter of telegraphic communica- 
tion between the Mother Country and Canada. Further, if these 
landing licences are transferred, I maintain that the need for an 
Imperial Atlantic cable and Canadian land line connection will 
become far stronger than it has ever been. That, too, appeara 
to be the view widely taken in Canada—quite independently of 
party politics, 


The President and Organising Committee of the second 
Congress of Pure and Applied Chemistry and Physics in 
honour of the late D. I. Mendéléeff, desire it to be known 
that the Congress will be held at the University of St. 
Petersburg from January 3 to 10. 


A THEORY OF COMMUTATION ! AND j ITS 
APPLICATION TO INTERPOLE MACHINES. 


Bv B. G. LAMME*. 


In the usual mathematical assumptions made in treating 
the problem of commutation there is an apparent con- 
tradiction of facts. According to the usual theory, during 
the commutation of the coil the local magnetic flux due 
to the coil is assumed to be reversed, although it is apparent 
that in the zone in which the commutation occurs certain 
of the magnetic fluxes may be assumed to be practically 
constant in value and direction during the entire reriod of 
commutation. The author described a method of dealing 
with the problem of commutation based upon considering 
the armature flux as a whole as set up by the armature 
ampere-turns. The theory is based upon the broad prin- 
ciple of the revolving conductors cutting across the 
stationary armature field set up by the armature winding, 
and thereby generating an electromotive force in the 
short-circuited coils which is proportional to the product 
of the revolutions, the flux which is cut and the number of 
turns in series. The usual reactance voltage due to the 
reversal of the local flux in an individual coil is not con- 
sidered, although its equivalent appears under another form. 
The author stated that the field distortion has practically 
nothing to do with the problem. The distorted field 
magnetism is simply a resultant of the no-load main field 
flux combined with that due to the armature windiny, 
therefore the two components of the distorted full-load 
field are the no-load main field, which is fixed in space 
and is usually practically constant, and the armature 
field, which is also fixed in space, but varies with the load. 

If the brushes are set in a certain position with respect 
to the no-load field, then as this component of the result- 
ant full-load field is practically fixed in space and in 
value it has no variable influence on the commutating 
conditions. The true variable element which does affect 
the commutaticn is the armature flux, and it is this flux 
which is the basis of the authors theory of commutation. 
In the case of the interpole machine a small pole is placed 
midway between two adjacent. main poles for the purpose 
of setting up a local magnetic flux under which the armature 
coil is commutated. 

The resultant magnetic flux and electromotive forces 


may be assumed as made up of two components which 


can be considered singly. One of these components is that 
which would be obtained with an armature maynetomotive 
force alone acting along the various flux paths, including 
the interpole, and the other would be that which would be 
obtained with the interpole magnetomotive force alone, 
the armature magnetomotive force being absent. When 
the two components are superimposed the interpolar flux 
due to the armature magnetomotive force is in direct 
opposition to that due to the interpole magnetomotive 
force, and therefore only the electromotive force duc to their 
difference is effective. The interpole magnetomotive force 
can be considered as consisting of neutralising ampere- 
turns, which are effective in overcoming the armature 
magnetomotive force, plus magnetizing ampere-turis, 
which produce the resultant interpole field. When the 
diflerent armature electromotive forces are determined 
for the whole period of commutation and then superimposed 
the resultant electromotive force indicates the flux dis- 
tribution required under the interpole. 

The author gives equations for representing the various 
electromotive forces and fluxes required. According to the 
authors treatment the exact balance between the inter] ole 
and armature magnetomotive forces gives the best condition. 
He remarks that from certain standpoints this relation 
is the correct one, but in practice usually a slight excess 
of the interpole strength, or over-compensation by the 
interpole, is advantageous. The method described haz been 
applied to a large number of direct-current machines, 
including high-speed generators, turbo-generators, direct- 
current railway motors, moderate-speed and low-speed 
generators of all ratings, industrial motors of various 
design, including adjustable-speed motors and machines 
with half as many interpoles as main poles. The agreement 
between the calculated results and the test data has 
been found to be very close. 


e Abstract of a paper read hetore the New York Section of the An erican 
Institute of American Engineers. 
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Electricity in the Printing Office. 


The Marryat-Elliston Equipment for Rotary 
Newspaper Machine Driving. 


We illustrate herewith the Marryat-Elliston electrical 
equipment for driving rotary printing machines for news- 
paper work which has recently been brought to perfection 
by Messrs. Marryat and Place, the well-known engineers 
of 28, Hatton Garden, London, E.C. Existing methods of 
driving rotary machines for this purpose are admittedly 
unsatisfactory owing to the enormous increase in speed 
which is demanded by modern methods of newspaper pro- 
duction. Attempts have been made to meet the new con- 
ditions by means of direct-coupled steam engines and 
complicated gearing, but none of these have proved wholly 
satisfactory in operation. 

Messrs. Marryat and Place, taking up the study of this 
question from the practical engineering standpoint, on the 
one hand, and on the other from the point of view of the 
newspaper expert desirous of exacting from his machinery 
the highest efficiency consistent with safe and economical 
working, have framed the essential requirements for the 
efficient driving and control of modern newspaper plant in 
the following terms : 

1. It must be possible to drive the machine efficiently 
at a constant inching speed of 2 per cent. or less of the full 
running speed. Efficiency is necessary on account of the 
great amount of work done on the inching speed, and 
constancy is necessary to insure the safety of the workmen 
employed. 


2. lt must be possible to start and stop the machine 
at inching speed quickly, so that the cylinders may be 
revolved a few degrees at a time with accuracy and prompt- 
ness independently of the load on machine or proportion 
of machine in use. 

3. It must be possible to accelerate the machine slowly 
over any desired space of time, and in absolutely even 
gradation in a predetermined minimum time, from inching 
speed up to full speed, in order that there may be no risk 
of breaking the web. 

4. It must be possible to run the machine continuously 
at any desired speed between 30 per cent. of full speed 
and full speed, and desirable to extend this range down to 
the inching speed. 

5. It must be possible to slowly decrease the speed from 
full to 30 per cent. of full speed. | 

6. It must be possible to accelerate the machine tem- 
porarily above normal full speed in order to provide for 
short and urgent editions. 

7. It must be possible to stop the machine suddenly in 
case of emergency. 

8. It must be possible to operate the inching speed and 
the emergency stop from various positions round about 
the machine as required. 

9. The whole equipment must be absolutely fool-proof ; 
that is to say, no harm must result from the incorrect 


manipulation of any lever or button, and nothing more 
serious must result than to bring the machine to rest. 

10. It is necessary for the overall efficiency to be high 
through the inching and accelerating as well as the running 
specds, as usually the time occupied in inching and accelera- 
ting is large in proportion to the time occupied in full- 
speed running. 

11. Owing to the vast importance of newspaper work, 
and the serious consequences resulting from even temporary 
stoppages, it is of great importance that complication 
should be avoided, and that the apparatus should be simple 
and consist of few parts. The electrical equipments which 
have been designed to meet these requirements have been 
reliable, but it is not too much to say that their success 
has been due only to the excellence and costliness of the 
work which has been put into the numerous and com- 
plicated parts of which they are composed. 

It is claimed for the “ M.E.” or Marryat-Elliston 
system that it meets each and all of these essential require- 
ments with a simplicity which enormously reduces the cost 
of installation while at the same time maintenance charges 
are reduced to an absolute minimum. The apparatus, as 
is shown in our illustration, consists simply of an electric 
motor of standard pattern, which is coupled direct to the 
printing machine through an electric clutch of special 
design. The motor and clutch together are operated by an 
ordinary solenoid starting switch and a shunt resistance, 
which can be so controlled as to allow a frictionless slip 
upon the clutch through the complete range of speed from 


less than 2 per cent. of full speed to full speed, while with 
additional shunt resistance, super-speeds can be added. 
The controller can be operated by one simple lever, the 
position of which corresponds with the speed of the machine, 
or by a series of push-buttons as may be desired. . The 
system also meets the possibility, when required, of pro- 
viding for reverse motion, either giving slow reverse speeds 
for backing up, or when installed for other classes of 
machinery, a reverse motion may be extended over the 
whole range of speeds employed in the forward direction. 


a - —— er —— —— —— 


According to the ‘‘ Globe " (Toronto), surveys are being 
made, under the supervision of Messrs. Graham & Mann, 
for an electric railway from Port Hope through Peterboro' 
Omemee and Lindsay to Orillia. It is proposed to connect 
the line at Port Hope with an electric railway from Montreal 
and Toronto; the Canadian Northern Railway Company 
is said to be interested in this. Power will be obtained from 
the Niagara Falls. 


The German wireless station, erected in 1906 at Isingtan, 
is to be converted into a singing spark station, and the 
range is to be increased from 125 to 375 miles. The cost is 
estimated at £7,500. a el s 
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Technical Problems 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
clectro-metallurgical plant, and electrical engineering work 
generally. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 


Problem No. 1268.—A three-phase 50 ~ 500 volt, 25 h.p. 
motor with wound rotor is connected up to 400 volt 
50 ~ mains. Full load r.p.m. on 500 volts = 1,450. On 
400 volts the maximum full load speed was 1,360 
r.p.m. The rotor winding and slip rings got very hot 
On short-circuiting the slip rings (carbon brushes, no 
short-circuiting device) with a copper bar the speed' 
became 1,420 r.p.m. Now, an exactly similar squirrel- 
cage motor ran at 1,450 r.p.m., although on 400 volts 
instead of 500. Will someone explain the reason of 
the unusually large slip of the first motor ?—'* Roron."' 


Problem No. 1269.—It is required to measure insulation 
resistances varying from one megohm to 50,000 
megohms, using a galvanometer of 150 ~ sensitivity and 
800 ohms resistance. State, with reasons for preference, 
which of three universal shunts having a total re- 
sistance of 100,000, 10,000, and 1,000 ohms respec- 
tively, would be most suitable for use with this gal- 
vanometer for obtaining the required measurements. 
* BICKNOLLER." 


Problem No. 1270.—When using a universal shunt in con- 
junction with a galvanometer it is best to have the 
total resistance of the universal shunt not greatly 
differing from that of the galvanometer, for if the 
resistances of galvanometer and shunt are dispropor- 
tionate a loss of sensitiveness occurs. Explain the 
reason for this.—'' BICKNOLLER." 


ANSWERS. 


Further Reply to No. 1267 (awarded 5s.).—No more un- 
satisfactory stage in which to test an armature could be 
selected than that specified, and it is stated frankly that, 
provided the coils have been efficiently inspected and 
tested and that the usual tests are made while the 
winding is being assembled, the cost of a test at this stage 
is not justifiable, observing that a test after soldering is 
usually desirable and essential. 

However, presuming the usual test between each and 
every coil has been conducted before the coil-ends are 
grouped into their respective commutator connections, and 
that the coil-ends do not inadvertently touch where they 
approach the commutator as they are sometimes prone to 
do in a badly proportioned winding (an easily detected 
fault, by the way), the only incorrect short circuits between 
coils must then be short circuits between contiguous turns 
of the same coil, a most troublesome and admittedly 
difficult fault to detect. 

Local shorts in the winding, which may be produced in 
any armature by incorrect. winding connections, will not 
be considered. 

With the coil-ends more or less loosely assembled in the 
commutator, a proposal to pass a current through the 
winding and conduct a D.P. check on the individual coils 
could not be considered as an arcing would inevitably occur 


at the commutator connections. In the writer's opinion 
this objection would hold good with any other proposal 
under these conditions, therefore tests for shorts are best 
made before the coil-ends are grouped in the commutator. 

It is, of course, quite impossible to run the armatures 
“light” or otherwise with the coil-ends unsoldered. Ro- 
tating them in their own excited fields may also be con- 
sidered barred, this usually being so highlv inconvenient, 
although constituting the ideal test. The best, therefore, 
that can be done is to simulate these latter conditions. 
But we are required to simulate these conditions upon a 
range of armatures varying from 3 in. to 25 in. diameter, 
and which may, therefore, have anything from two to six 
poles, and possibly ring windings. 

The transformer effect which armatures experience when 
running can be reproduced by various methods, the usually 
advocated method being to slowly rotate the armature 
under test before the poles of a reactive transformer. To 
obtain good results with this apparatus it is essential that 
the armature core be in intimate contact with the trans- 
former pole faces ; therefore with the range to be provided 
for, this type method of testing would appear to be an 
impracticable proposition. 

A much more satisfactory course is to connect the correct 
coil-ends together temporarily, thus forming the complete 
winding, and then connect three equidistant points to a 
three-phase supply. A rotating flux will then sweep through 
all the coils in succession, and a shorted coil will quickly 
indicate itself by heating. 

It wil be necessary to reduce the reluctance of the 
armature core by binding it with iron wire or narrow strips 
of transformer steel, a quite easy matter with armature 
of practically any diameter. 

A single-phase supply is, of course, useful for the pur- 
pose, but carries the inherent disadvantage that the re- 
sultant and well defined polar and neutral axes are fixed, 
relatively, to the periphery of the core, so that if the whole 
of the coils are to be approximately uniformly influenced, 
it becomes necessary to tap in at several different points 
per pole pitch, and repeat the test. 

With regard to the nature of supply, it is usually desirable 
to use minimum current, and to get the necessary power 
into the armature under test rather by increasing the ~ 
than the current, having regard, of course, to the nature 
of the winding. An adjustable speed motor driving a genera- 
tor of about 30 k.v.a., with a range of 150/300 volts and 
50/120 ~ would be suitable.—A. E. VICKERY. 

Further Re»li to No. 1267 (commendrd).—The following is 
a very simple and effective method of conducting the test 
required bv “ Koil.” As alternating current is available, 
the expense of installing the apparatus should be very 
little. The device consists essentially of an electric magnet 
which is fed with alternating current and thus has an 
alternating magnetic field set up between its poles. The 
armature to be tested is placed in this magnetic field and 
the current switched on. As this field is rapidly varving. 
electromotive forces are set up in the armature coils, and 
if any coils are short-circuited this means that we have a 
closed circuit, and, consequently, currents will flow and the 
short-circuited coils will rapidly heat up. 

The sketch will give some idea of the carrying out of 
the device, but it is hardly possible to design the magnet 
from the limited data given. The care of the magnet 
should be built up of laminations and held together by three 
bolts, and it may be necessary to have air passages cut to 
allow of as much cooling taking place as possible. Tf the 
poles of the magnet are shaped as indicated, it allows a 
greater range in the size of the armatures to be tested bv 
the instrument, as is indicated by the dotted circles between 
the poles, and probably two such magnets would be sufti- 
cient for the range of sizes mentioned, viz., 3 in. to 25 in. 
diameter. 

As regards windin;, this must be determined bv “ Koil " 
himself, but the stronger the field the quicker will the 
faulty coils heat up and.the quicker will the test be over. 
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In working, the armature is placed between the poles and 
the current switched on, and a few seconds should suffice 
for a faulty coil to heat up and make itself evident. The 
position of the fault is marked and the armature rotated 
till a fresh series of coils comes into the field, and this is 
repeated till the whole armature has been examined. 
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As the magnets, if of any size, are rather weighty, an 
ease of manipulation and consequent saving of time may 
be obtained by suspending the magnet over the test bench 
by a rope or chain passing over a pulley and having a 
counterpoise at its other end. The armature is then placed 
on the bench, the magnet pulled down easily into position, 
and as easily raised out of the way when the test is over. 
—“ A.G. D. C." 


ELECTRIC SMELTING. 


In connection with the experiments made at Trollháttan 
in the smelting of iron ore by electricity, H.M. Consul at 
Stockholm (Mr. H. M. Villiers, M.V.O.) reports that recent 
trials at Trollháttan have resulted more favourably from 
the commercial point of view than those hitherto under- 
taken. The results of certain tests have been reported by 
persons at the works, but have not yet been accepted by the 
Committee as positive evidence that under ordinary com- 
mercial conditions the same results could be expected to be 
obtained regularly. It is stated that by means of circular 
instead of square carbon-electrodes, which can be screwed 
into each other, the electrode consumption per ton of pig- 
iron has decreased from 10:28 kilogs. (including the value: 
less end pieces) to 6:2 kilogs. as an average during August 
and 5:5 kilogs. during September. By placing the charge 
more in the middle of the furnace the experimenters have 
succeeded in raising the percentage of carbonic acid up to 
30%. The consumption of electrical power has decreased to 
1,736 kw. hours per ton of pig-iron, as compared with 
2,391 kw. hours in previous trials. The consumption of 
charcoal per ton of pig-iron, which during previous trials 
amounted to 418 kilogs. (the best result being 370 kilogs.), 
has now decreased to 336 kilogs., the amount originally 
estimated. Calculations of economy based on these results 
are made to show a saving of over 6 kr. (6s. 8d.) in the pro- 
duction of a ton of pig-iron. Whether such a reduction can be 
expected permanently remains to be proved. If it can, the 
possibilities of commercially profitable electrical smelting 
will have been greatly enhanced. It is hoped that 3:68 tons 
of pig-iron can be produced per h.p. per annum. 


For strategic reasons wireless stations are to be erected 
in Alaska, first on the Aleutian Islands, then on St. Paul 
Islands, in Kadak and Unalaska. A large station is being 
erected at Fort Myer in Virginia. 


THE FARADAY SOCIETY. 


At the sixty-first ordinary meeting of the Faraday 
Society was held at the Institution of Electrical Engineers, 
Victoria Embankment, Dr. J. A. Harker, F.R.S., in the 
chair. Dr. F. J. BRisLEE presented a paper, entitled “A 
Re-determination of the Density and Co-efficient of Linea] 
Expansion of Aluminium." The earlier determinations of 
the physical constants of aluminium, he said, were made 
upon specimens of doubtful purity and unknown composi- 
tion. In view, therefore, of the high state of purity of the 
metal now on the market re-determinations of these con- ` 
stants became desirable. The metals used were carefully 
analysed, and were found to consist of about 9919, alum- 
inium, and about 4% each of iron and silicon. The density 
determinations were made upon the cast metal, hard drawn 
rod, and soft annealed rod, and both the ordinary method 
of weighing in air and water and the displacement method 
were employed. The results obtained averaged 2-708 for 
cast metal, and 2-705 for hard rod. The density of re-melted 
aluminium was about 2:68. These values differ from those 
given in the literature. The co-efficient of lineaf expansion 
was measured directly by determining the increase in 
length of a metal rod when heated from 10? to 100? C. 
The apparatus used is illustrated and described fully in 
the paper. From the measurements made the variations 
in length of a rod can be calculated from the formule :— 


Hard-drawn aluminium— 

L, — L (1 — 0-000024321). 

Annealed aluminium— 

L, — L (1 — 0-00002454t). 

The paper concluded with a short discussion of the sources 
of error in the determinations. 

Dr. R. SELIGMAN remarked on the importance of the 
author's results in view of our previous want of knowledge 
of the physical constants of aluminium. Dr. Brislee's 
figure for the density was considerably higher than that 
usually given, namely, 2:65-2-67. It was strange, however, 
that there was so little difference between the figures for 
chilled castings and hard-drawn wire. He would have 
liked to know the value for rolled sheet, as this was of 
great practical importance. His own average for a large 
number of determinations for sheet was 2.727. He suggested 
that absorption of gases, notably nitrogen, and not of iron, 
was the cause of the decrease of specific gravity on re- 
melting. The author's figures for co-efficient of expansion 
were materially different from Carpenter’s, but were 
doubtless of higher accuracy. 

Dr. G. SENTER bore out Dr. Seligman’s remarks with 
regard to the considerable quantities of gases taken up 
by molten metals and retained on rapid cooling. 

The CHAIRMAN stated that the absorption of gases by 
aluminium was being investigated at the National Physical 
Laboratory. It was surprising how small a quantity of 
gas was mischievous. 

Dr. V. H. VELEyY, F.R.S., read a paper on “ The Solution 
Volumes of Nitric Acid,” in which he utilised his previous 
determinations of the densities of nitric acid at different 
concentrations and at different temperatures for calculating 
out the solution volumes of the acid according to the 
formula (100—5) V + pV'=100/D. (V = volume of 
water, p = percentage of acid, D = density, and V! solu- 
tion volume of acid to be ascertained.) It was shown that 
the solution-volume values in terms of percentages can be 
represented by a flattened curve between the limits 4 to 
50%, but from 50 to 95% the solution-volume is a linear 
function of percentage concentration. For the concentra- 
tions 95 to 10095, an irregularity occurs similar to that 
observed in the previous study of other physical properties 
of nitric acid by Manley and the author. The view was 
formerly held that this irregularity was due to the presence 
of free nitric anhydride N,O, molecules, but it appeared 
to be more probable that it was due to the presence of 
polymeric molecules nHNOg analogous to those of water, 
namely, trihydrol 3H,O and dihydrol 2H,O respectively. 

Dr. T. M. Lowry thought that the author was not 
justified in assuming that the specific volume at 0? C. was 
zero. 

A paper by Dr. J. N. Pring and Mr. J. R. Curzon, B.Sc., 
on “ The Influence of the Physical Condition of Metals on 
Cathodic Over-voltage’’ was read by Dr. Prine, who 
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pointed out that the over-voltage during the liberation of 
hydrogen on a metallic cathode was found to be dependent 
to a considerable degree on the condition of the metal. Com- 
paratively large differences were usually obtained with the 
same metal when in the different physical conditions pro- 
duced by annealing, hardening, and electro-depositing. In 
the case of copper the maximum over-voltage is given 
with the hard metal, while in the case of iron the reverse 
is the case, the lowest over-voltage accompanying the 
hardest condition. Metals which have been deposited 
electrolytically, in some cases, as with copper, give the 
maximum values for those metals ; and in other cases, as 
with nickel and iron, give minimum values. The current 
density at which a metal is deposited has also usually a 
small effect on the over-voltage. 


The CHAIRMAN said that it was sometimes necessary to 
test long lengths of alloy wire, such as platin-iridium, for 
homogeneity, and he suggested that some such method 
as the author's might be applied in this connection. 

Dr. F. M. PERKIN pointed out that electro-deposited 
metals, such as iron, often contained impurities depending 
on the dilutions used, and these would affect the measure- 
ments obtained. 

Dr. J. N. PRING saw difficulties in Dr. Harker’s suggestion 
as the over-voltage increased with time, and small effects 
might be obscured. 7 


Mr. W. R. Cooper exhibited and described some of the 
latest forms of the Benkó primary battery. The elements 
of this cell are carbon and zinc, and the electrolyte a bi- 
chromate solution, preferably of the sodium salt. Its 
essential feature is the use of a porous carbon electrode 
through which the electrolyte flows under pressure, thus 
reducing polarisation to a minimum. The carbon, which 
is the external element, is shaped like a flattened cylinder 
and is covered with a shell of lead. In the small space 
between the two the electrolyte is introduced under a head 
and it flows right through the carbon to the zinc and thence 
to waste. The e.m.f. is two volts, and a cell weighing 10 
Ib. (excluding electrolyte), and having dimensions 91 in. 
high, 6} in. long, and 12 in. wide, gives a steady current 
up to, say, 25 amperes at 1:5 volts. The normal flow of 
electrolyte is 4 litre per hour per cell, and the internal re- 
sistance is below 0:01 ohm, which is very low. Since then 
there is no difficulty in keeping it in order, the cell is very 
suitable for laboratory work, or where the cost of running 
is not of prime importance. In a new form of cell exhibited 
the electrolyte passes through the carbon by diffusion, very 
concentrated electrolyte being introduced into the 
outer and water into the inner compartment; 
or fairly strong sulphuric acid may be used in the 
outer and strong  bichromate solution in the inner 
conipartment. In either case the solution round the zinc 
is very slightly acid, and a zinc efficiency of 90% is claimed. 
Obviously the diffusion type cannot give current con- 
tinuously like the pressure type, but the cells are likely to 
prove very useful in telegraphy, motor-car lighting, and 
for hand lamps. Probably, too, a successful miners’ lamp 
will be produced, capable of burning for two periods of 
eight hours on consecutive days. This has already been 


accomplished on the laboratory scale, but it remains for . 


such lamps to be put into actual use. 

The meeting concluded with a description by Dr. T. M. 
Lowry of several types of thermostats and devices used 
therewith exhibited by Mr. Bousfield, Dr. Cumming, Dr. 
Lowry, Professor Marshall, and Dr. A. Slater. Dr. Lowry 
also exhibited some silica mercury lamps suitable for 
spectroscopic and polarimetric work. 

The following papers were presented :— 

* Notes on Thermostats,” by Professor Huan MARSHALL, 
D.Sc., F.R.S. 

“ Notes on Two Thermo-regulators,” by Mr. W. R. 
BousriELDp, M.A., K.C. : 

" Notes on Thermostats and Devices used in connection 
with Thermostats,” by Dr. A. C. CUMMING. 

Professor Marshalls paper dealt, in the first instance, 
with electrically-heated thermostats, and he described a 
special form of glow lamp with a very long neck which he 
has used with good results in conjunction with a toluene 
regulator provided with a platinum-mercury contact and 
actuating a relay which opens or closes the main heating 
circuit. The paper further describes an ice thermostat in 


THE ELECTRICAL ENGINEER, DECEMBER 29, 191i. 


which the temperature is easily maintained within less than 
0-1? of zero, and finally thermostats—which are internally 
heated—for temperatures slightly above the ordinary 
temperature of the air are briefly referred to. 

Dr. Cumming's paper collects together in handy form 
various scattered notes on the subject of thermostats and 
their accessories. First, the thermostat itself is described. 
It is recommended to be made of copper, to contain a 
good amount of water that should be kept at constant 
level. Glass-fronted thermostats are best, with rubber 
between the glass and the metal flange to which it is 
clamped. As regards the regulator, the expansion of 
a liquid is generally used to actuate a cut-off for 
the heat supply. The choice of lhquid is discussed 
and a table given showing the specific heats and com- 
parative expansibilities of those commonly employed. 
The bulb of the regulator is best of spiral form, so that 
it exposes a maximum surface. If made of metal 
it 18 more sensitive. Various devices for cutting off the 
gas supply and for adjusting alterations of temperature 
are described and illustrated. Electrical methods by which 
the gas is cut off by the pressure of the armature of an 
electromagnet on a rubber tube are briefly referred to. 
Professor Marshall’s notes on electrical heating are supple- 
mented by mention of heating with bare platinum wires 
instead of with a special lamp, and also by reference to 
Hulett’s thermostat with its nickel coil heater and bath 
of kerosene. Fraser’s electrically-controlled regulator is 
next described. In the latest form of this a float rests on 
a tube of mercury, and when the float rises it connects 
across two platinum terminals and so actuates the con- 
trolling current, which does not, however, pass through 
the mercury. Finally, shaking and stirring devices are 
briefly described. 

One of the regulators described by Mr. Bousfield was 
designed for an air thermostat heated by an electric radiator, 
the current through which also passes through a column 
of mercury. The movement of this column is actuated by 
the heating or cooling of a hydrogen gas bulb, and so the 
heating current is cut off or put on. Hydrogen is used to 
prevent oxidation of the surface of the mercury by the 
breaking of the current. The second regulator described 
is for use with a large water bath. It consists of a long 
tube of toluene arranged in the form of a grid, the last 
limb of which contains mercury, whose expansion cuts off 
the gas supply. 

Professor F. G. BAILEY, in a communication read to the 
meeting. supplemented the descriptions given in the papers 
of regulators used in conjunction with electric heating bv 
an account of Dr. J. Gibson's regulator. The electrical 
relay 18 operated by the town supply and is joined in series 
with a high resistance. The mercury-contact short-circuits 
the relay coils instead of breaking the current, so sparking 
is reduced to a minimum. He further dwelt on the im- 
portance of verv vigorous stirring in connection with 
electrical heating. 

Mr. E. P. Horis referred to the difficulty experienced 
by a firm of explosive makers in attempting to devise an 
electrical arrangement for maintaining the temperature of 
a large room constant to 1° C. 

Mr. E. H. Rayner said that at Potsdam a similar 
problem had been solved by heating the room under a 
false floor of open bricks. | 


NEW PLANT AT NUREMBERG. 


The towns of Nuremberg and Furth, in co-operation 
with Schuckert & Co.. are about to form a company to erect 
a Steam power station for use until the water power station 
at Walchensee is ready, which will not be until 1910. 
The steam station will then be kept as a reserve onlv. It 
will be worked partlv by Diesel motors and partly bv 
steam turbines. The yield will be 21,000 kw.. corresponding 
to 48 million kw. hours, which will be supplied to the two 
towns in the form of a rotary current at 20,000 volts. It 
will only supply consumers taking more than 60 kw. Smaller 
consumers will continue to be supplied by the existing 
works. Later the voltage to Nuremberg will b ebrought up. 
to 100,000. 
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Electrical Progress at Home and Abroad. 


UNITED KINGDOM. 


bd 


Lighting, Power, Telegraph, Telephone, and General 
Business Notes. 


BnipLINGTON.—Notwithstanding the progress of the 
undertaking under his management, a recommendation of 
the Electricity Committee that the silary of the Electrical 
Engineer, Mr. W. J. Beckett, be raised bv quarterly incre- 
ments of £20 from £300 to £400 per annum, was referred 
back on the ground that “ they were paying as much as 
they ought to do." 

CHESTER.—At a meeting of the Council, the Refuse 
Destructor Committee recommended that a sub-committee 
confer with the electrical engineer, the medical officer of 
health, the city survevor, and the superintendent of the 
sewage works, and prepare a revised estimate for placing 
a destructor alternatively at the sewage works, the tram- 
ways depot, or any suitable site in Boughton district or 
elsewhere, such estimate alternatelv to provide for using 
steam power (in part or wholly) for driving plant, generating 
electricity, or cremation of refuse only. Alderman D. L. 
Hewitt moved as an addition that the sub-committee obtain 
information and consider the advisability of suggesting to 
the Electricitv Committee the erection of a Joint electricity 
and destructor works. He believed the combining of such 
works could be carried cn jointly with better effect and 
with greater economy than if they were separated. Since 
1900 they had trebled their consumers, and had more than 
doubled the output of electricity, and had spent on an 
average £1,000 a year on new buildings. The report and 
addition were adopted. 

DrerLIN.— Councillor G. Sherlock, in a letter to the Press, 
says that the income of the Corporation electricity under- 
taking is now able to meet all working expenses and capital 
charges, and leave a surplus for the current year of £14,000, 
for half of which the added 10% is responsible. The question 
now is whether that 1095 should be taken off from April 
Ist next; but against this is the view held by some rate- 
payers that the £50,000 which had to be provided by the 
general body of ratepayers to make good losses in the early 
davs should first be repaid by the consumers. Mr. Sherlock 
asks for the views of the citizens on the matter, and suggests 
as a compromise taking off 595 next April and the other 
5% in April, 1913. 

GooLE.— The Electrical Distribution Company of York- 
shire, Ltd., are applying for a Provisional Order for the 
electric lighting of the town and district, and at a meeting 
of the Rural Council it has been tentatively decided to 
oppose the application. 

GreEENOCK.—At a meeting of the Council, Mr. J. W. 
Bailey, in moving the adoption of the minutes of the 
Electricity Department, said the consumption of the town 
had now reached upwards of 1,000,000 units per month, 
an increase of 6195 over last year. In view of this increase 
it has been decided to seek sanction to a loan of £20,000 
for extensions to the plant. 

HastiNGbDEN.— The Corporation Electricity Supply was 
inaugurated last week by a banquet at which Councillor 
Waddington, Chairman of the Electricity Committee, was 
presented with an electric candelabra in recognition of his 
services in the matter. The current is taken in bulk from 
Accrington Corporation and distributed to the tramways. 
public streets, and public consumers from the Prinnv-hill 
Siation. Councillor Waddington switched on the current, 
and Alderman Worsley, vice-chairman of the Electricity 
Committee, switched on the supply to the street lamps. 
Reference was made to the fact that the Corporation got 
their firse Provisional Order for electric lighting so far 
back as 1896, so that they had not shown undue haste 
in putting it into effect. 

Jeswicu.— At a meeting of the Council the Electric 
Supply and Tramways Committee reported that in con- 
sequence of the increase in the demand for electricity for 
both power and lighting, they considered it necessary that 


a further 1,000 kw. turbine, with dvnamos and switchgear, 
should be installed in time for use during next winter. As 
there were advantages of considerable importance in having 
the second turbine set interchangeable in its parts, with 
the set now being supplied and erected by Messrs. Willans 
and Robinson, of Rugby, the Committee had arranged 
with that firm to supply a second turbine set similar to the 
present one, except that, in order to allow of the plant 
being erected in the space available without the necessity 
of adding to the existing buildings, the condenser pumping 
plant would have to be divided up. Messrs. Willans and 
Robinson had undertaken to supply the second set at the 
price tendered for the present one, plus a sum of £125 to 
cover the alteration in the pumping arrangements. The 
total estimated cost of these extensions was as follows: 
steam turbine, dvnamos, ete., £4,881 ; foundations, £300 ; 
extension of the main switchboard, switches for pump 
motors, connections, ete., £490 ; new boiler, £2,200 ; pipe- 
work, water softening plant, ete., £759; allowance for con- 
tingencies, £500 ; total, £9,130. The Committee recom- 
mended that application be made to the Local Government 
Board for their sanction to the borrowing of £9,130 for 
these purposes. The report was adopted. 

LiwLITHGOWw.—A meeting of the County Council was 
convened to discuss the request of Mr. George Balfour, 
electrieal engineer, London, for consent to an application 
by him to the Board of Trade for a Provisional Order 
under the Electric Lighting Acts to authorise the produc- 
tion, supply, and distribution of electricity for the purpose 
of lighting within an area of supply including therein the 
parishes of Linlithgow, Bo'ness and Carriden, Bathgate, | 
and Torphichen. The Council resolved to withhold their 
consent for the present, but to agree to the passing of the 
Order provided the promoters agree to the insertion of 
the same protective clauses as were inserted in the Pro- 
visional Order contained in the Scottish Central Electric 
Power Company's Order, 1893, and remitted to a sub- 
committee with full powers to take any action which might 
be found necessary and to continue the negotiations. 

NUNEATON.—At a meeting of the Council it was decided 
to seek sanction to a loan of £7,200 for extensions to the 
electricity undertaking, which has made very gratifying 
progress during the vear. 

RUGELEY.— At a ratepayers’ meeting convened to discuss 
the question of lighting the town by electricitv, Major 
Armishaw, Chairman of the Urban Council, said it was 
estimated that the probable annual income of the scheme 
would be £770. The cost was stated to work out at: cost 
of plant, £2,475; cost of mains and distribution system, 
£2,008; buildings to accommodate machinerv, £700; 
possible cost of inquiry, £400—total, £5,583. The annual 
expenditure on interest on loan and repayment of the Joan 
would be £420, and working expenses, £250—total, £670. 
The proposed income .was anticipated to reach at least 
£770, and more might reasonably be anticipated. A resolu- 
tion empowering the Council to proceed further in the 
matter was carried by a very large majority. 

RusupEN.—A Bill to provide for the electric lighting of 
the district has been promoted by Mr. F. H. Thornton, of 
Kingsthorpe Hall, Mr. Brook Sampson, of Northampton, 
and Mr. John Clark, of Rushden, with Mr. G. H. Jackson, 
engineer of the Northampton Electric Light Company, as 
technical adviser. The main idea is to supply the towns 
of Rushden, Higham Ferrers, and Irthlingborough, and a 
small portion of the parish of Chelveston. A site has been 
scheduled for a generating station at Rushden. 


TYNESIDE NOTES. 


Annual Dinner of the Newcastle Local Section of the 
I.E.E. 


The twelfth annual dinner of the Newcastle Local Section 
of the Institution of Electrical Engineers was presided over 
by Mr. €. S. Vesey Brown, who was supported by Mr. 
Ferranti, President of the Institution, Professor Henry 
Louis, Col. Saxton Whitesand other distinguished guests, 
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Professor Louis, in giving the toast of the “ Institution 
of Electrical Engineers,” observed that the mission of all 
the brotherhood of the engineering profession was that of 
directing the great powers of nature for the use and con- 
venience of man. He did not think there was anyone who 
could claim that these words applied to him more aptly and 
more thoroughly than could the electrical engineer. What- 
ever thev were doing, at every corner of their lives, in their 
works and their pleasures, the electrician was with them 
and supplied their wants, from the electric locomotive down 
to the electric cigar lighter. The electrician had made his 
way into every portion of their lives in a fashion which 
would have been incredible a very short time ago. He did 
not think there was any branch of engineering which had 
been more affected by electricity than the branch to which 
he more particularly belonged, the mining engineer. They 
used electricity in every part of mining work. He submitted 
even more might have been done were it not that the 
electrician had shown an amount of excessive caution, one 
might even call it timidity, in tackling some of the problems 
and the application of electricity to coal mining. He hoped 
that what he was saying was not liable to misconception. 
He was not saying that he woula like to see anything dan- 
gerous or risky in a fierv or dusty mine, and he yielded to 
no man in his anxietv to protect the life and safety of the 
coal-miner. It was the first duty of the mining engineer to 
see to the safety of the workers in the mine. If, therefore, 
there was anvthing necessarily and inevitably dangerous i in 
the use of electricity in a fiery mine he would be the first 
to advocate its complete disuse; but he did not believe 
there was anything inherently dangerous in electricity as 
applied to coal mining. He could not see that there was 
anything more dangerous in an occasional electric spark 
than in a continuously blazing flame, and he did not see 
why it should be impossible to solve the same problem, with 
regard to electricity, as Sir Humphrey Davy did with naked 
lights. He sometimes wondered whether they of this 
generation were becoming more cowardly or less resourceful 
than were their forebears. Nowadays their first ideas, when 
there was anything uncertain, seemed to be to take refuge 
in repressive legislation rather than to trust in their in- 
ventive capabilities. That was not the spirit which actuated 
the small band of North-country colliery owners about a 
century ago, when they were faced with the problem of 
using a light in coal mines. He looked confidently to a 
successor of Sir Humphrey Davy being found in the ranks 
of the Institution of Electrical Engineers. He concluded by 
saving that in the matter of long-distance transmission of 
power the application of the alternate current had been of 
supreme value, and in the president of their institution they 
were honouring a pioneer in the direction of electrical 
alternations. 

The toast was replied to by Mr. Ferranti, who expressed 
the pleasure with which he had heard the advice given by 
Professor Louis in regard to the applications of electricity 
to mines. He had recently been looking through the tables 
of electric supply undertakings in the country to see the 
sort of price charged for domestic purposes in different 
parts of the country, because he wanted to see really what 
facilities people really had for using electricity domestically. 
He was much struck by the very poor quantity of electricity 
sold annually in the country. The biggest supply, outside 
this district, which did not publish its figures, was the Cor- 
poration of Manchester, and that only amounted to 80 
millions of units per annum, and when they considered that 
a fair-sized works would probably, even though partially 
electrified, take 10 to 15 million units, they would see what 
a very poor output the biggest supply in the country 
amounted to. When they got electricity within the reach 
of all the different demands for which it was suitable, what 
they were doing to-day would be nothing to the electrical 
developments of the future. 

With regard to the affairs of the institution, he said it 
had been represented to hun that there was a hope nothing 
would be done to lower the dignity of the institution, and 
that it would be kept a professional institution. That was 
an excellent sentiment, but he had great fears about their 
doing anything to interfere with the stability of a well- 
established scientific society. Electricity was not a hobby 
so far as they were concerned. Thev were in it to make a 
living, and for the useful work it could do; and there must 
be a commercial side for any Institution which represented 
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the electrical industry of the country. They were there to 
replace other appliances and forces by means of electricity, 
and their reason was that they could show that it paid to | 
do it electrically. So that they could not really get away 
from the commercial side. It seemed to him that if thev 
really meant to represent electrical engineering in this 
country, they must take in. under proper safeguards, all 
those who contributed to the development of electrical 
work. On the other hand, he wished to see the greatest 
possible development of their art, and that could only be 
done by the co-operation of the various sections whose 
object it was to develop electricitv. He believed the success 
of any one section meant greater prosperity for all the rest, 
and he was sure that was the only basis on which they could 
go with any chance of success and good work. 


Newcastle Students’ Section. 


Mr. Vesey-Brown, Chairman of the Newcastle Local 
Section of the Institution of Electrical Engineers, presided 
over a meeting of students at Armstrong College, on 
December 15, at which it was decided to hold meetings 
for students every fortnight and to arrange visits. 

The following Committee of Students was appointed :— 
Mr. A. H. Browett, Mr. B. A. M. Cooper, Mr. W. A. Hatch, 
Mr. A. G. Stamatopoulos, Mr. E. G. Townshend, Mr. 
W. A. A. Burgess, Mr. J. D. Dodds, Mr. M. Shuttleworth, 
Mr. E. H. E. Woodward, Mr. Christianson, Mr. Armstrong, 
Mr. B. A. Robinson, Mr. A. Douglas. 

As regards the proposed modification to the Articles, 
he said that advice had been received from London of the 
present intention of tle Council that Students should not 
exceed the age of 27 years, and that the subscription for 
Students should be one guinea per annum up to their 
twenty-first birthday, and one-and-a-half guineas after. 
There was to be no entrance fee. A large number of en- 
gineers engaged in the district signified their intention of 
Joining the Institution. The enthusiasm shown at this and 
other recent meetings by students augurs well for the 
organization of a strong and successful Students’ Section 
in Newcastle. 

Those interested in this movement who have not already 
obtained application forms, are advised to communicate 
without delay with the Honorary Secretary, Mr. H. W. 
Clothier, Hawthorn-villas, The Green, Wallsend-on-Tyne. 


LANCASHIRE NOTES. 


The Liverpool Electricity Undertaking—Lister Drive 
Plant Replacement—Committee's Recommendation 
Adopted. 


The recommendation of the Tramways and Electric 
Light and Power Committee of the Liverpool Corporation 
to accept tenders for new plant for the Lister drive gene- 
rating station at a cost of approximately £40,000 led to a 
lively discussion at a meeting of the City Council, in the 
course of which some remarkable statements were made by 
Mr. A. Gates. 

The recommendation was movea by Sir Charles Petrie, 
Chairman of the Committee, who, after a reference to the 
flood of irresponsible criticism on the subject, said that the 
Corporation had purchased the undertaking from the 
Electric Supply Company, and got possession of it in 1896. 
Something like £400,000 was paid, and of that amount 
about £150.000 would probably be put down as good will. 
A large proportion of the purchase money was represented 
by generating stations in existence at the time, and by street 
mains. At the very first the committee decided on the policy 
of keeping these stations as up-to-date as possible, and had 
followed it out consistently ever since. They had also 
adopted the policy of putting by a considerable amount of 
the earnings of the undertaking, and applying it to renewal, 
reserve, and depreciation funds, as well as to sinking fund. 
The committee had brought the power stations, whic ch they 
acquired in 1896, right up to date, and they received their 
high-tension currents from Lister-drive which was the most 
approved svstem. He did not know anything that had 
progressed so much in the last 10 or 15 years as the genera- 
tion of electricity. Everyone who had machinery for that 
pertod must have had to scrap it and go in for turbine 
enignes, which were much, more economical to work. In 


regard to this particular machinery, he would point out at 
once that it did not refer to in any way scrapping the 
turbines which were put into Lister-drive station four or 
five years ago. Aspersions had been made and innuendoes 
cast that these turbines were the machinery they wanted 
to get rid of. That was not the case. These engines were 
now working satisfactorily ; they had worked satisfactorily 
ever since they were put in; and were likely to work satis- 
factorily for some years to come. They wanted to take out 
some of the older reciprocating engines and put in their 
place turbine engines, which would work more economically, 
and be able to generate electricity at a cheaper rate. It 
might sound a bold policy for the Tramways Committee to 
do away with something like £70,000 worth of machinery 
and supersede it by new machinery, but that machinery 
had been going for something like 12 or 13 years in the 
Lister-drive station, and it had very well paid for itself. 
Every up-to-date manufactory of any description, or 
steamships of any description, would always adopt what 
was the most efficient, economical and up-to-date machinery. 
That was true economy. The policy adopted by the com- 
mittee in the past, the reserve and other funds thev had, 
amply justified them in undertaking this new scheme. The 
amount of surplus and sinking funds at December 31, 1910, 
was £833,053. The amount withdrawn from reserve and 
renewal account was £56,755; the estimated sinking fund 
for 1911 was £55,000; the estimated interest on surplus 
and sinking fund for 1911 was £21,000 ; and the estimated 
amount to reserve and renewal fund for the year 1911 was 
£20,000, making a total of no less than £988,806. When 
they came to consider that in round figures the capital of 
the undertaking was £2,000,000, and that in those particular 
funds they had nearly one million sterling, everybody should 
be satisfied that at all events the undertaking was sound 
financially. Therefore they were justified in incurring the 
expenditure they asked the Council to authorise. He would 
go further. During the time they had been working this 
undertaking they had contributed no less than £179,912 to 
the relief of the rates of the city, and, in addition, they 
contributed £2,000 a year to the city funds which had been 
recognised as payment for the Town Clerk's and other 
departments in the municipal offices. Then the committee's 
property was fully rated, just as private companies were. 
On the general rate they paid £11,297 per annum, and on 
the poor rate, which included city rate, library rate, watch 
rate, education rate, and burials rate, they paid £11,789 
per annum, for water by meter they paid £2,188—they did 
not get water any cheaper than did private concerns, and, 
in addition, their contribution to the general rate was 
£25,000, makmg a total contribution towards the rates of 
£50,000. They asked the Council that day to authorise the 
committee to put down certain plant, costing £40,348. 
There would be some additional expenditure, which would 
bring the total up to between £50,000 and £52,000. The 
scheme would replace the present plant of 8,000 kw. by 
plant of 11,000 kw., and it would not cost the ratepayers a 
penny. 

After Sir Charles Petrie had made his statement and the 
motion for the adoption of the recommendation had been 
seconded by Alderman Fred Smith, Sir William Bowring 
moved an amendment that the recommendation be referred 
back, with the instruction that “ the committee engage an 
independent expert of the highest standing of the electrical 
world to report on the existing system of generating elec- 
tricity, and generally to advise the committee on their 
future actions." In speaking to this amendment, he 
declared that the whole matter had been unduly hurried 
and the public had not been taken into the confidence of 
the committee. The articles which had appeared in the 
Press no the subject, called for drastic inquirv. 

Mr. A. Gates seconded Sir W. Bowring’s amendment, and 
declared that the undertaking was alreadv overloaded with 
capital. He said the cost of the machinery to be scrapped 
was £90,000, and the boilers £20,000. Thev were now to get 
£4,600 for the machinery and about £5,000 for the boilers. 
If they put in the new machinery their boilers would not be 
adapted to them. The last of the payments for the 
machinery now proposed to be scrapped would not be made 
for 13 years, under the 25 years' scheme on which they 
borrowed the money. That was not sound business finance. 
Pump Fields was an exact duplicate of Lister-drive. The 
Lister-drive case applied to Pump Fields, so that they had 
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over £220,000 worth of scrapped machinery, for which they 
were to get £20,000 odd. The only generating machinery 
that could be regarded as up-to-date was to be found in 
No. 2 station at Lister-drive, where there were 10 turbine 
engines. Four of them were installed six years ago, and had 
seen the best of their days, and were obsolete. The other 
six were very near perfection. His information was that, 
although they had 10 engines, they had only sufficient 
steam-power to run seven engines. In addition to all the 
items he had mentioned that formed the subject of scrap at 
the present time, they had scrapped all the generating 
machinery in Paradise-street, Oldham-place, and Highfield- 
street. : 

Mr. Max Muspratt said he quarrelled absolutely with 
those who talked of “ scrapping’ the machinery as if it 
meant that the committee were replacing it merely because 
it was old and antiquated. The consumption of electricity 
in Liverpool was increasing vear by year, and the Cor- 
oe had to provide for the rapidly-growing demand. 

n the five years 1906-1910 the consumption had risen from 
33,000,000 to 36,000,0C0 kw., an increase of 12°). The 
introduction of the metallic filament lamps had held up the 
consumption a little, and, therefore, taking a reasonable 
view of the future, they were not entitled to assume less 
than a 4 to 5% increase annually. To meet this increased 
consumption new plant had to be provided, and the new 
plant now proposed would not be in working order for a 
vears time. They might start a fresh unit to give the 
increased power, but thev had their boilers and buildings 
and mains, and instead of starting an entirely new plant, 
they were going to scrap the old stuff, 10 vears of age, and 
instal in its place a new plant at a comparatively low cost. 


760 


THE ELECTRICAL ENGINEER, DECEMBER 29g, 


IQTI. 


The new plant would do 40°% more work than the plant 
which it was superseding. That was a sound and sensible 
proposition. To say they were scrapping £70.0C0 worth of 
plant because it was old was not to understand the problem. 
The station had inore than paid its way, and thev had 
renewals, reserves, and sinking funds which would wipe out 
the cost of the whole of the old machinery. They were 
asking for £48,000 to replace it with the most modern 
machinery. For such a great undertaking, with a capital 
of two millions, that was a small amount. 

In the end the recommendation of the committee was 
carried by a very large majority. 


MIDLAND NOTES. 
Meeting of the Birmingham Association of 
Mechanical Engineers—Mr. Berry on a New Theory 
of Electro Magnetism. 


Some rather remarkable theories were put forward at 
the December meeting of the Birmingham Association of 
Mechanical Engineers in the course of a paper on Electro 
Magnetism which was read by Mr. R. Berry. 

Mr. Berry began by describing magnetism as “ a subtle 
fluid that permeates the whole universe, coming from the 
sun, through inter-planetary space or ethereal world, 
passing through ours and completing its circuit back to the 
sun; the earth behaving a huge armature by rotating in 
this great magnetic field and as nature abhors straight lines 
and flat planes, so all life and energy is transmitted through 
space, either by rapid vibration, rotation or both. Upon 
this earth, we may create minor or artificial circuits, either 
by concentration or distortion, but whatever means we 
employ, such magnetic fields or cireuits can only be con- 
sidered secondary to the great original which has its be- 
ginning and ending at that great giver of all heat, light, 
life and energy, the Sun.” 

Dealing with formula now in use, he instanced— 


4x314xcxtxu 
^ joxe = magnetic strength. 


which, he said, leads one to believe that vou can, for 
instance, alter c and t at will without affecting the efficiency 
or magnetic strength of same. This, says Mr. Berry, is a 
very grave mistake. Let c = 10 amps., t = 1,000 turns, and 

taking u at, sav, 800, e — 10. 
4 x 3-14 x 10 x 1,000 x 800 

then == 10x10. = 1,004,800 

Now according to formul a, we may have c equal to, say, 
5 and t = 2,000, or any other two factors of 10,000, and the 
magnetic strength remains the same. But if we take a coil 
in a practical sense and double the number of turns, send 
half the current through, which will leave ampere turns, 
both as a total or ampere turns per inch length, unaltered ; 
but the magnetic strength will be found about 2695 stronger. 
The percentage gain may vary a little with the shape of 
coi. If it were possible to take a bobbin and increase 
number of turns eight times and reduce ampetes to one- 
eighth, we should obtain just 10094 better output for 
increased weight of wire alone without adding to the 
ampere turns in the least. Thus if we wish to construct a 
formula dealing with magnetic strength of a coil of wire 
or solenoid, we must seriously take into account (among 
other units) the actual weight of wire to be emploved, also 
total energv in watts, which includes difference of potential 
and rate of flow, otherwise our formula will not be correct. 
From all experiments made during the last 15 vears, Mr. 
Berry finds that the magnetic strength of any electro 
magnet winding, either dvnamo, motor or transformer coils, 
so long as they conform to proper proportions, the strength 
varies directly as the cube root in Ibs. weight of wire in the 
winding, and total energy dissipated within the coil is not 
largely affected by the area of core, quality of material 
gauge of wire, ampere turns as a total, or ampere turns 
per inch length. During these experiments it was found 
that a coil of wire weighing exactly 2,864 Ibs. and suitably 
wound would do work for exactly one watt per lb. raised, 
and this ratio of electrical energy per lb. of work done 
was constant for any weight raised from 1 lb. right up to 
the total weight of coil 2,364 lbs. at a temperature of 
62° F. He also found that the efficiency of any solenoid 
varied directly as the cube root in lbs. weight of wire, so 


that as the weight of wire was increased, no matter the 
gauge, the consumption of electrical energv per lb. of 
word done fell off with the increased weight, until at 2,864 
lbs. it required one watt per lb. of work done, or, a coil 
of wire just 1 lb. weight would—and did—-require exactly 
14-2 watts per Ib. of work done at the same temperature 
of 62^ F. The iron core used with large col was a rod 
of iron 11-4 in. diameter, coil 28 in. long, and made up of 
9 gauge wire. The small coil was wound with 18 gauge 
wire. Length of coil 2 in. Iron core -798 of an in. diameter 
by 8 in. long. 

With regard to the diameter or area of magnet cores, 
that area does not, said Mr. Berry, so seriously affect the 
magnetic strength of a solenoid, as is generally understood, 
provided always that its area or diameter approaches 
something akin to reasonable proportions. Magnetically, 
a good class of wrought iron, or soft steel is just 9-8 times 
better conductor of magnetic energv than air if taken at 
full saturation point for iron. So long as the area of cross 
section in the coil is nine or ten times that of the iron 
core, its efhciency will be very high. 

When the weight of copper is increased over work done 
the efficiency of coil must obviously be improved. Then 
the question arises as to what would be a suitable and most 
economical weight of copper in use in winding for a given 
rate of work? If we wish to raise a weight of 100 lbs., 
this could be accomplished with about 9 Ibs. of copper 
wire in the winding, but the loss of energy would be very 
heavy. consequently low efhciency, and the total con- 
sumption of energy altogether would be enormous for 
amount of work done. The necessary power absorbed to 
perform this work would be 700 + 50°, = 1,050 watts, or 
nearly 14 h.p. On the other hand, if we put 200 lbs. weight 
of copper into the winding to do the same work, then the 
energv required would be 240 watts. 

Mr. Berry went on to ask why, when testing samples of 
iron for permeability, or magnetic properties generally, do 
we only take into account amperes, since amperes are not 
a quantity, and cannot of themselves convey a very 
accurate idea as to the comparative cost in energy for 
induction ? His contention is, that when testing samples 
of magnetic material we must check the input of energv 
against output in results, if we are to get anv reliable 
information, and we must also know something about the 
weight of wire in the windings, and the shape of same. If 
this is done, we shall no longer show the usual remarkable 
impetus line, followed immediately by a rapid fall off, and 
fantastic curve, ending with almost a flat horizontal line. 
In place of all this we obtain practically a straight line 
lying at a definite angle to the horizontal, and which angle 
will remain constant from the very commencement right 
up to saturation point for the same solenoid and core. He 
added that personally he considered the most. accurate 
way of estimating magnetic properties of either iron, steel, 
nichel, cobalt, ete., is by the solenoid method, in which 
the sample iron core is held underneath with one end well 
inside bore of winding and by switching on a small amount 
of current which can be slowly increased, step by step, 
until it is just (and onlv so) sufficient to hold by suspension 
the iron core up inside bore of solenoid. The current should 
be so regulated to barely hold core by the least possible 
balance. The solenoid should have ample weight of copper 
wire in its winding to ensure employing only a low current 
densitv, then variable temperatures need not enter into 
the calculations. Samples intended for investigation should 
be turned to some definite diameter. The one most useful 
is 791, because this has just half a square inch area, which 
will be found very convenient for calculating work done 
per square inch; also the length should be fixed, in any 
case must never be less than three times that of the solenoid. 
Again, the bore of solenoid should be such as to allow of 
an easy shding action or movement quite free from fric- 
tional errors. Then with very reliable and carefully cali- 
brated instruments as volt and ampere meters the most 
accurate estimation or comparison could be made, without 
any chance of diserepancy creeping in. 

The author then dealt with the design of an electro 
magnet in the light of these data, and went on to contend 
that there is no such thing as a void, the subtle fluid of 
magnetism being found evervwhere, and also that it is 
positively impossible to insulate a body from the effects 
of magnetism, even thoughsit may be placed in a thick 
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glass case under the most perfect vacuum possible. If 
we take a rod of iron when quite cold and ai it in a 
magnetic field the attraction will be very great according 
to strength of field. If we raise the temperature of this 
iron rod to 300 or 400? F., it will have lost much of its 
magnetic attraction, and at a bright red-hot heat all 
magnetic effects will have disappeared ; but even then we 
cannot tlaim to have destroyed magnetism, we have only 
disabled the iron of these effects temporarily, or at least 
during higher temperatures, but magnetic energy is still 
in the circuit, circulating through the iron core in spite 
of the high temperature, and surely will reveal itself 
during the cooling down. 

It is generally believed that a solenoid will only attract 
or pull an iron body at each end and that the centre is 
inert or neutral, but this depends on the shape of the coil, 
for if wound to form a sphere, by passing an dee current 
through the winding, it will be found to behave much like 
the earth and attract all magnetic material at any point 
on the surface. We are taught in applied mechanics that 
all solid substances travel through space at one velocity, 
which is perfectly correct, so long as they are not mag- 
netised. On the other hand, if we take two solids, one 
non-magnetic and the other strongly magnetised, such as 
a permanent steel'magnet, the magnetic one will alwavs have 
a greater velocity than the non-magnetic, however many 
times the experiment may be repeated. To test the truth 
of this one will have to re-magnetise the magnetic solid for 
every experiment, as each time it strikes the earth with any 
force, its magnetic effects are weakened. Again, if we take 
a coil of wire and suspend it from a sensitive balance to 
hang just clear of the earth, then on sending a current of 
electricity through the coil of wire it will be seen to pull 
fairly strongly towards the earth, and this effect will be 
increased by additional weight of wire and current passing ; 
while if the coil has an iron core in its centre the effect 
will be much stronger. As example, a coil of wire 475 lbs. 
weight, fitted with a 7 in. diameter 50 in. long, soft iron 
core was found on sending a heavy current through it 
to pull towards the earth with a force of 10-2 lbs. 
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AMERICAN NOTES. 


The Electrical Industry and Technical Education— 
The “ Futility ” of the Schools—Failure and Success 
'—The Necessary Atmosphere—“ Sharp Practice 
Men "—The Ideal Electrical Engineer. 


The valuable discussions on the education and training 
of engineers which took place in England at the initiative 
of the Institution of Civil Engineers aroused a good deal of 
interest among American engineers and educationists and 
stirred up some rather striking expressions of opinion: 
The current week has heard an echo of the discussions from 
a very well-known engineer, Mr. R. T. Crane, the founder 
and president of the Crane Company, of Chicago, who has 
hustled up with a fierce indictment of the technical schools 
-© which has provoked some very lively comments. He 

roundly declares these schools to be all full of “ errors, 
deception and ignorance," and still further handicapped by 
a wholesale and widespread misconception as to their aim 
and purpose. The reverence people have for technical 
EUN takes its rise, he says, in a certain awe of the scien- 
tific and of men who specialize in various branches of 
science. But the point of Mr. Crane's argument is that 
these technical schools are not justifying themselves. Tens 
of thousands of technically trained men have been coming 
out of these institutions and have done, and are doing, 
practically nothing to contribute to the real prosperity of 
the country. They are rarely found occupying important 
positions, and, in fact, notwithstanding their technical 
training, simply lapse into insignificant positions. ‘‘ What 
a manufacturer wants," he says, “ is not a man of theory, 
but a man of brains who has had an immense amount of 
experience, who knows the state of the art thoroughly, 
and who understands all kinds of tools and what they are 
capable of doing. This is the only kind of a man that is 
of any account in a manufacturing business. Hence we 
regard these schools as absolute failures, so far as being a 
help to general manufacturing and industrial business is 
concerned, and therefore it is not necessary to discuss this 
feature of technical school work." 
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Failure and Suecess. 


Mr. Crane goes on to deal with a paper in which Mr. 
W. M. Alexander, of the General Electric Company, 
discusses the question of the utility of technically school 
trained boys in their business, and admits that after having 
employed hundreds of these boys, he finds that his method 
of handling them heretofore has proved a failure, and he 
has now concluded to try a radically different one. Mr. 
Alexander now sees all sorts of short-comings in the technical 
school boys, stating that they have a speaking acquaintance 
only with machines and materials, that they have no ideas 
as to values, etc. He also volunteers the information that 
other large employers who have tried the college bovs in 
their business have had a similar experience, doubtless 
referring to the Westinghouse and Western Electric Com- 
panies. These three companies, says Mr. Crane, have been 
taking a very large proportion of the boys from the technical 
schools, who secure positions upon leaving these institu- 
tions, and in view of the facts disclosed bv Mr. Alexander, 
it is evident that a frightful b'under has been made, since 
the folly of trying to make electrical engineers in this way 
has been shown by the tesiimony of one who has been an 
earnest advocate of the technicallv school trained electrical 
engineer, and who, after a long and extensive experience 
with the boys of the technical schools, has became con- 
vinced that they are utterly lacking in merit. The next 
point, then, is to find the coinmonsense way of making 
electrical engineers. Here is Mr. Crane's prescription : 
Select, with the greatest care, boys about 16 or 17 vears 
of age for machine shop apprentices. Watch over them 
carefully in the first instance to see that they are what 
the employers are seeking as material for good machinists. 
If the foreman who keeps close eye on the boys discover 
that some of them have unusual ability, let such be put 
in the line of direct training for electrical engineering. Such 
boys, after having two years of training in the machine 
shop (say one year at bench work and a year at tool work), 
shifting around considerably, would get the knowledge of 
that part of the work which 1s required to make of them 
good electrical engineers. Then let them spend six months 
in the testing department, six months drafting, a year in 
the erecting department and a year in the operating depart- 
ment. 


The Necessary Atmosphere. 


While working in this way they are surrounded con- 
stantly by an electrical atmosphere and will absorb, 
through observation and association, nine-ienths of all the 
knowledge they will need to have regarding electricity, and 
all this will have a splendid influence over them. The 
grandeur of the work is particularly inspiring, and the 
absorbing of all this information takes none of their time 
as it is done unconsciously. During this period the boys 
could attend night school as much as is necessary and be 
furnished with books on the science of different lines of 
electrical apparatus, books containing only such things as 
the best practical men know to be essential. If necessarv, 
lectures could be given advantageously by the company's 
own engineers, who know decidedly beiter what these boys 

2quire than any school teacher could possibly know. This 

would make five years in all, and then you would have a 
young man who, at 21 or 22 years of age, would be a fairly 
good electrical engineer. Such a man is likely to make his 
mark, and certainly should be of considerable value to anyone 
requiring his services. Besides this, he would have been 
earning his living all this time. Is proof wanted? Well, 
says Mr. Crane, “ none of the greatest electrical engineers 
this country has had ever saw the inside of a techincal 
school where electricity was taught. I shall not undertake 
to name all of these men, but among the list will be found 
Edison, Sprague, Brush, Rice, Westinghouse, Thomson, and 
Hueston. This being the fact, is it not perfectly clear 
that the very best kind of electrical engineers can be pro- 
duced by following the plan just outlined ? In other words, 
this is the distinction between theory and common sense, 
or between higher schooling and higher education.” 


“Sharp Practice Men.” 


But Mr. Crane’s indictment does not end here. “ As you 
grow older," he says by way of a crisp finish, “ you will 
discover that there are many kinds of sharp-practice men, 
each of whom has his owm way of bleeding and defrauding 
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the people in order to make his money, that is, to steal your 
money. The man who picks your pocket, the man who 
robs you, the burglar who enters your house, or the trusts 
that are mulcting you on every side are all decidedly 
vicious, but they are insignificant thieves compared with 
the man who induces you to spend your money and eight 
or ten of the best years of your life in acquiring something 
that will be of little or no value to you. You can overcome, 
perhaps, the loss of the money which these things have 
robbed you of, but you cannot afford to be robbed of the 
years which should be employed in laying the foundation 
of your future career by which you can support yourself and 
family. There comes to me a recent instance of a young 
man of fine character and excellent home training, who, 
in an unguarded moment, while in the employment of the 
post office department in Chicago, took one dollar from a 
letter, and was sent to a penitentiary for one year. If it 
was justice to punish this young man by committing him 
to the penitentiarv for his act, what should be done to the 
people who are using every possible effort to induce boys 
to spend eight of the best unfolding years of their lives in 
securing a training which will be of no practical value to 
them in later years ? " 


The Ideal Electrical Engineer. 


Taking for his text the axiom “ this is an age of elec- 
tricity," Professor James Scherer delivered recently before 
the- Los Angeles section of the American Institute of 
Electrical Engineers an address on “ The Electrical Engi- 
neer and Citizenship," which contained numerous striking 
passages. In order that the electrical engineer may render 
the immense public service which the times demand, it is 
not sufficient, he declared, that they possess merely pro- 
fessional competence. He must also be a man of affairs, 
versed in business usages to the extent of being an 
" efficiency engineer," but versed also in economics and the 
history of political reform. ‘‘ The helpful engineer must be 
nothing less than a publicist ; must not only know his own 
profession but must know politics; be in touch with the 
spirit of the times and able to assist in a proper direction of 
political reform ; but beyond that and above all that he 
must, in order to do his great. work, be, to an extent required 
of no other profession to-day, a man of known unimpeach- 
able integrity. When you come," he added, “ to the very 
crux of the matter, the real obstacle in the pathway of your 
helpfulness to the public is the stumbling-block of doubt, 
or lack of confidence, on the part of the people in your 
incorruptibility. I do not question that the character of 
the average engineer is far above that of the average man 
in the street; my point is that you must have an extra- 
ordinary hold upon the people in order to win their confi- 
dence, so that they will give into your hands the solution 
of obscure and complex problems with which you alone are 
competent adequately to deal. The very nature of your 
profession," he continued, “should make possible the 
attainment of an extraordinarily high standard of character. 
Take your vocation in comparison with the ‘ three learned 
professions,’ as they used to be known. The physician 
necessarily jugyles with the credulity of his patient, and 
plays upon his foibles in order to relieve him of imaginary 
ailments ; thus the physician is open to subtle temptations 
that may undermine absolute truthfulness of character. 
The lawyer, bv the very nature of the case, must consider 
solely his chent’s point of view and become a special pleader, 
committed bv duty to prejudice. Even the clergyman, in 
order to harmonise the entire body of scriptural teaching, 
is in danger of quibbling with his exegesis. But it is yours 
to seek the clear, cold truth, and to declare it without fear 
or favour. This is the chief glory of science, high priestess 
of our modern civilisation.” 


GERMAN NOTES. 


Steam Engines for Lighting Dynamos — Finland’s 
Water Power—Municipal Electrica] Enterprise— 
Electric Bakery. 

K. Harek, writing in the “ Zeitschrift der Dampfkessels- 
untersuchungs und Versicherungs A.G.," finds grave fault 


with the common practice of causing the steam engine 
that supplies ordinary power to also drive lighting dvnamos. 


These, he declares, should have a special engine of their 
own. Independently of the nuisance caused by the main 
engine having to be stopped or run with various loads 
whereby the electric lamps are liable to fluctuation or 
extinction, the removal of load when the lamps are switched 
off entails waste of steam, due largely to rapid condensation 
owing to excessive expansion. In the case of a 21 h.p. 
engine, he found the waste of steam was 240 kg. per hour, 
or 672,000 kg. for a year of 2,800 hours, and the extra 
expense of about £70 for that period, an amount which 
readily pays for the substitution of power. The calculation 
is based on the use of brown coal, costing 6d. per cwt., as 
fuel. 


Finland's Water Power. 


Among the uses to which the abundant water power of 
Finland is put, there is a pele for an electric railway to 
Petersburg, and the supply of that city with current for 
various purposes. The State (Russia) finds it is high time 
to secure the use of good waterfalls. It already possesses 
that of Imstra, but it brings grist to the mill from tourists, 
and it is considered inadvisable to devote it to industrial 
use. There are others, however, equally suitable, for 
instance, those at Kygronkoski, Millykoski and Wallin- 
koski, on the Wurxenstrom. They are close together. 
If they are made use of for the dade the power station 
will be built on the left bank of the Wallinkoski. The three 
falls supply 43,000 h.p. between them. The cost is estimated 
at 3,600,000 Finnish marks, in addition to the purchase 
price demanded, which will bring the expense up to about 
ten million. The railway Helsingfors-Ruhimski- Wiborg- 
Petersburg is estimated to require 40,000 h.p. The largest 
falls in Kymmenealf are already used for power, but the 
rivers Mankala and Anjala are still available. The only 
other river worth consideration in South Finland is the 
Kumoalf. In the interior of Finland some of the water- 
courses near the Jyvaskyla Railway may serve, as they are 
between the north ind. south power stations, to supply 
stretches of line in central Finland for which it would 
otherwise be difficult to find power. In the northern 
parts of Finland on the Gulf of Bothnia, the rivers are 
generally small, and but few of them give much chance 
for a long distance station. The Weaalf and the Kremialf 
can, however, supply the northern parts of the line. There 
are also several streams near the eastern parts of the 
railway, but the largest of them, the Kolsimo is already 
tapped. The only falls likely to be of service for the 
railway in East Finland are the Palimkoski and the Kunsa- 
monkoski. 


Municipal Electrical Enterprise. 


The town electric works of Glogau, a town of but 24,000 
inhabitants, is now in the third year of its existence. In 
its second year it made a net profit of 48,000 marks, 
and for the six months April to September, 1911, the profit 
was 17,000 marks more than in the same part of 1910. 
A contrast has just been concluded with the Government to 
supply the railway works at Posen with current for ten 
years, but a contract to light the railway station at Posen 
has so far been refused. The municipality has at once begun 
to charge a lower tariff, and now charge 50 pfennig (6d.) 
per kw. hour for light, and 20 for power, except that for 
light every kw. hour over 400 is charged at but the cost 
price, 16 pfennig. To entice small customers an inclusive 
tariff of 16 marks per annum is charged for a 50-candle 
lamp (Hefner), no matter how much the lamp is used. 
This, of course, saves the expense of a meter. The Breslau 
town works has lowered its price per kw. hour light from 
50 to 25 pfennig. for after 8 p.m. 


Electric Bakery. 


The Vienna municipality has taken an important step 
in a new direction. It has made an offer to the bakers of 
the city to supply them with electrically heated ovens at 
their own expense, it is true, but at the same time giving: 
them a warranty that the cost of working the ovens will 
not be greater under the new than under the old system, 
while the evident hygienic and labour saving advantages 
of electric heating will soon repay the cost of making the 
change in the heating methods. 
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Correspondence. 


All communications intended for the Editor should be addressed 
« TuE EDITOR, 149, Fleet Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


LETTERS PATENT NO. 15831 OF 1908. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—I shall be obliged if you will allow me, as solicitor 
for Mr. Arthur Barry, of this city, to make public the fact 
that the license granted by him to George William Clarke 
for the manufacture of the '* Barry Patent Distant Tem- 
perature Indicator-Recorder and Alarm," under the above 
Letters Patent, was cancelled as one of the terms of the 
settlement of an action in the Chancery of the County 
Palatine of Lancashire (Liverpool District), 1911. Letter 
B., No. 707, in which the said Arthur Barry was the plain- 
tiff and G. W. Clarke & Company (Liverpool), Ltd., were 
the defendants. l 

The manufacture of the above apparatus is now carried 
on bv Distant Recorders Company, of 13, Rumford-street, 
Liverpool, who have no connection with the said G. W. 
Clarke, of the Limited Company above referred to. 


Yours truly, 


WiLLIAM Rupp. 
Imperial Chambers, 
Dale-street, Liverpool. 


_ 


THE FOSTER ENGINEERING CO., LTD. 


On Friday last the Foster Engineering Company, Ltd., 
of Morden-road, Wimbledon, celebrated the opening of 
their new Metal Lamp Factory Extensions by a tea and 
concert, both of which were highly successful functions. 
The tea was served to an accompaniment of cheerful 
music, in the lamp-capping department, which had been 
completely transformed for the occasion and charmingly 
decorated with holly and evergreens, to which tinted shades 
and lamps lent a pleasing note of colour. After the tea an 
adjournment was made to the testing department, where 
on a specially erected stage an admirable entertainment 
was given to the great enjoyment of a company numbering 
about 300. During an interval in the festivities a bouquet 
was presented to Mrs. Grote, the wife of one of the directors, 
and Mr. Grote, in replying on behalf of that lady, referred 
in happy terms to the kindly feeling that characterised 
the relations between all departments, and especially 
between the directorate, staff and works. “ This," he said, 
* was not only exceedingly gratifying from a personal 
point of view, but it also expressed one of the essential 
factors in commercial success, namely, co-operation.” 


THE CRYPTO TRANSFORMER. 


The Crypto Electrical Company, of 155 to 159, Bermond- 
sey-street, S.E., have placed on the market a line of small 
size alternators giving an output from 100 watts to 2,000 
watts, which have been designed to furnish an alternating 
current under all conditions. The machine consists of a 
continuous current motor which can be wound for any 
voltage up to 480, mounted in the same case with an 
alternator wound for any voltage from 50 to 250. The 
periodicity of the machine can be varied within the limits 
given by means of a shunt regulator inserted in the field 
of the motor. The 4-pole machine will give any periodicitv 
between 40 and 60, and the 8-pole machine bet ween 80 and 
125. When no continuous current is available the machine 
can be driven as a dynamo. and the continuous current 
generated can be used to excite the field of the alternator. 


BUSINESS NOTES. 


Mr. F. W. Highfield, consumer's engineer in the 
Worcester Electricity Department, has been appointed 
show rooms assistant to the Birmingham Electric Supply 
Department. There were 117 applications. 


For the convenience of their electrical customers in 
London, the Adams Manufacturing Companv's London 
business has been transferred to Balfour House, Finsbury- 
pavement, London, E.C., to which address all communica- 
tions regarding Adams Igranic Motor Controlling Apparatus 
should be directed. Telephone No. 4841 Citv.*, Telegrams, 
Admocar, London. 


Messrs. Moncrieff, P. Ford & Company, of 57, Colmore 
Row, Birmingham, inform us that their steadily increasing 
business has made it necessary for them to obtain more 
room, and they have secured commodious premises within 
five minutes’ walk from the Midland and London and 
North Western stations. Their full address, on and after 
January 1, will be 12, Bromsgrove-street, and 61-65, Dean- 
street. In their new premises they are fitting up a large 
show-room, facing two thoroughfares, and are having 
power installed therein, so that they can show machine 
tools, etc., in operation, for, that in addition to their own 
specialities, they intend to handle various machine tools 
and other lines of a kindred nature, both of English and 
American manufacture, in the latter of which they are 
arranging sole agencies for the United Kingdom, but thev 
are still open to represent one or two other manufacturers 
of really first-class goods of a character akin to, and in 
keeping with, their own specialties. 


We are informed that Mr. E. C. Reed, chief publicity 
writer to the Westinghouse Companies’ Publishing Depart- 
ment, has been appointed sales manager to Messrs. Miles 
Sykes & Sons, of Calder Works, Sowerby Bridge. Mr. Reed 
will take up his new duties early in the New Year. 


Growth of business has compelled the Armorduct Manu- 
facturing Companv, Ltd., to make considerable extensions 
to their Witton Works. These extensions, when complete, 
wil practically double the capacity of the works, thus 
enabling the Armorduct Company to greatlv increase their 
present output. 


Messrs. George Routledge & Sons, Ltd., have in pre- 
paration and hope to publish in January next, * The China 
Year Book" for 1912. This is the first attempt that has 
been made to compile in annual form the latest available 
information and statistics regarding public affairs and 
foreign activities in China. 


Messrs. Siemens Bros. are supplying the whole of the 
street lighting material comprising Standards, cast iron 
brackets, lanterns and ‘ Onewatt’”’ lamps for the new 
Street Lighting Scheme which is now being carried out 
at Dundalk. 


Mr. F. A. Nunwick has now commenced business on his 
own account as manufacturers' agent, and has opened offices 
and stores at Ayton Buildings, King-street West, Manchester. 
He will represent the Wandsworth Electrical Manufacturing 
Company, Ltd., and the Standard Cable Manufacturing Com- 
pany, Ltd., in Lancashire, Yorkshire and Cheshire, the Light 
Alloy Company and Oliver Arc Lamps, Ltd., in Lanca- 
shire and Cheshire, and The Hart Accumulator Company, 
Ltd., in Lancashire only. 


Mr. William C. Jeary, formerly manager of the vacuum 
cleaner department to the General Electric Company, Ltd., 
has been appointed general manager of Magic Appliances 
(Magic Suction Cleaner), 6, Farringdon-avenue, E.C. 
Tel. Holborn. 6525. 


Mr. Sherard Cowper-Coles has now started private 
laboratories at I and 2, Old Pve-street, Westminster, which 
are being fitted up especially for electro-chemical and 
metallurgical work, including electric furnace work for 
which a 100 h.p. transformer is being installed. 
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Electrical Contractors’ Section. 


Contracts Open and Accepted, and Business Prospects. 


NWOT TIOEL. 
Contract and Miscellaneous Advertisements should reach 


this Office by Mid-day on Wednesday. For rates arply to 
the Manager, 149, Fleet Street, London, B.C. 


CONTRACTS. 


BOROUGH OF HAMMERSMITH. 


The Borough Council invites Tenders for the supply of 
ARC LAMPS suitable for fixing on consumers’ premises. 

The Lamps must be arranged to work two in series on 
single phase A.C., 50 periods, 110 v. 

Full particulars, specification and form of tender may be 
obtained from Mr. G. G. Bell, Borough Electrical Engineer, 
85, Fulham Palace Road, W. 

Sealed Tenders, endorsed ‘ Tender for Are Lamps," 
must be delivered to me at the Town Hall. Hammersmith, 
not later than 4 p.m. on Wednesday, January 10, 1912. 

The Council does not bind itself to accept the lowest or 
any tender. 

H. THOMPSON, Town Clerk. 

Town Hall, Hanimersnuth, W. 

December 19, 1911. 


APPOINTMENT. 
C I TY OF BRA D F 


ELECTRICITY DEPARTMENT. 


ORD. 


COMMERCTAL ASSISTANT. 


Applications are invited for the pest of Commercial 
Assistant in the Corporation Electricity Department. 

Applicants, who must not be over 40 years of age, must 
have had a sound technical education in subjects relating 
to electrical and mechanical engineering, and practical 
training as clcctrieal engineers, and preferably should have 
obtained commercial experience. with a firm of electrical 
engineers whose business is to. supplv motors, arc lamps, 
heating, cooking, and other apparatus. Experience in 
connection with an electricity supply undertaking is 
desirable, but not absolutely necessary. 

The chief duties will be to supervise all canvassing and 
publicity work and the staff engaged in connection there- 
with; to personally interview power users and other 
persons with a view to securing the use of electrical energy 
in textile works, factories, workshops, ete., and in other 
ways extend the use of electricity in the city; and to 
carry out such other work and perform such duties as 
required by the City Electrical Engineer and Manager. 

Canvassing is strictly prohibited. 

The person appointed will be required to devote his 
whole time to the duties of the office, and to reside within 
the City. 

Salarv £250 per annum. 

Applications are to be made on a special form to be 
obtained from Mr. Thomas Roles, City. Electrical Engineer 
and Manager, Town Hall, Bradford, and are to be sent, 
together with copies of not more than three recent testi- 
monials, in time to reach the undersigned not later than 
first post on Tuesday, January 9, 1912, endorsed “ Com- 
mercial Assistant— Electricity Department.” 

By order, 
FREDERICK STEVENS, 
Town Clerk. 
Town Hall, Bradford, December 23, 1911. 
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Contracts Open. 


HOME. 


DaRTFORD.—The Urban District Council invite tenders for 
the supply and erection of (a) one uniflow high speed vertical 
engine, tandem generators, and 3-wire balancer; (b) three 
superheaters ard extensions to pipe work ; (c) switchboard ; (d) 
electrically driven centrifugal pump. Particulars, £2 2s , from Mr. 
J. D. Pember, Electrical Engineer. January 23. 


Dusiin.—The Port ard Docks Board invite tenders for the 
supply of two 4-ton electric Portal wharf cranes. Particulars 
(£1) from Sir J. P. Griffith, M.Inst.C. E, East Water, Dublin. 
January 30. 


HaAMMERSMITH.-—The Borough Council invites terders for the 
supply of arc lamps suitable for fixing on consumers’ premises ; 
to work two in series, on single phase, a.c. 50 periods 110 volts. 
Particulars from Mr. G. G. Bell, Borough Electrical Exgineer, 
85, Fulham Palace-roed. See Official Notice. 


RapcrirFE.-—The Urban District Council invite tenders for 
the supply ard erection of an electrically-driven pump of the 
centrifuge] or turbine type for the Sewage Disposal Works. 
Particulars from Mr. W. L. Rothwell, Engineer ard Survevor. 
January 13. 


OVERSEAS. 


AvsTRIA-HvuNcGARY.-- With reference to the call for tenders 
for the electric lighting of Bjelina, Bosnia, the British Acting 
Consul at Sarajevo reports that the time for the receipt of 
tenders has been extended to January 20. Tenders should be 
addressed to the “ Stadtmajistrat, Bjelina," Bosnia. A state- 
ment of the conditions of tender, ctc., may be obtained from 
the “ Stadtbauamt, Bjelina.” A copy (in German) of the con- 
ditions, together with a plan, may be seen by British manu- 
facturers ard contractors at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, Lonaon, E.C. 


BiLBAO.— With reference to the call for tenders for the filtra- 
tion ard sterilisation of the water supply of Bilbao, H.M. Consul 
at that place (Lord H. Hervev) reports that the time for the 
receipt of tenders has been extended to noon on February 1. 
Tenders should be addressed to the * Secretaria del Excmo. 
Ayuntamiento," Bilbao. 


CoNsTANTINOPI.E.— Tenders will be received at the “ Ministère 
des Travaux Publics," Constantinople, up to February 20, for 
a concession for the supply of electric light and power to the 
town of Adalia, which has a population of some 30,000. The 
supply of power for telegraph and telephone installations and 
electric traction is excluded from the concession. Power is to 
be generated from waterfalls. ‘Tenderers must supply proof of 
technical and financial competency, and a deposit of £T250 
(£225) is required with each tender. Local representation is 
practically indispensable in the case of Turkish Government 
contracts. A list of British commission agents established in 
Constantinople may be obtained by British firms on application 
to the Commercial Intelligence Branch of the Board of Trade 


NAPIER, N.Z.—Tenders are invited by the Corporation 
of Napier, New Zealand, for electric tramway, lighting and 
power works as follows :—Contract No. 2.— Permanent way, 
road and sewer alterations, overhead work and supply mains. 
Contract No. 3.— Power station, car shed, and repair shop equip- 
ments. Contract No. 4.— Rolling stock. Tenders will be received 
by the Town Clerk, Napier, up to March 7. A deposit of 24°), 
of the value of the offer must accompany each tender. Copies of 
the plans and specifications may be scen by British contractors 
at the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. 


Tenders Accepted. 


Borpon.—Installation of electric light at the barracks for 
the War Office: Messrs. J. B. Saunders & Company, Ltd.. 91, 
York-street, West minster—switehboard and balancer, Messrs. 
Evercd & Company, Ltd., Surrey Wroks, Smethwick. 

Foors Cray.—Fire alarm system for the Urban District 
Council: the Walters Electrical Manufacturing Company, Ltd.. 
£215. 

Lonpon.—Telephone sets for the War Office: the British 
Insulated and Helsby Cables, Ltd; the Midland Electric Wire 
Company, Ltd., Leicester ; Messrs. Spagnoletti, Ltd., Goldhaav k- 
road, W. ;, West London Seientific Apparatus Company, Ltd., 
Putney. 


“THE BEST IS THE CHEAPEST." 


The best text book on electricity is also the cheapest. Prof. Magpus 
Maclean's MODERN ELECTRIC PRACTICE is the best book because 
it is written by 38 recognised experts. It is the cheapest not only 
because accurate, reliable books are always cheapest, but also because, 
owing to the large sale which it commands, its six large and lavishly 
illustrated volumes can be sold at 9s. each. Anyone who needs a prac- 
tical reference book on electric practice can obtain 


MODERN ELECTRIC PRACTICE 


ON EXCEPTIONALLY FAVOURABLE TERMI. 


THE CONTRIBUTORS :—A. HAY, D.Sc., Prof. E. W. MARCHANT, D.Sc., W. C. MOUNTAIN, J. LEGGAT, E. J. 
BFRG, A. T. SNELL, C.E., M. B. FIELD, G. G. BRAID, A. F. BERRY, J. T. NIbLETT, W. E. WARRILOW, J. C. A. WARD, 
W. B. ESSON, W. W. LACKIE, G. BYNG, V. ZINGLER, F. BILLIOTTI, C. J. ROBERTSON, J. R. WIGNALL, V. WATLINGTON, 
I. E. WissLOW, A. G. SEAMAN, H. C. BUCKMASTER, W. W. BEAUMONT, P. DAWSON, J. K. STOTHERT, H. O. BECKH, 
M.A., W. H. BOOTH, J. SulELDDS, D.Sc., Ph.D., A. C. BOOTH, DANE SINCLAIR, D. BURNS, Dr. DAWSON TURNER, B.A., 
W. E. LANGDON, W. B. HIRD, B.A., Dr. GOLDSMIDT, J. CAMPBELL, B.Sc., W. ALLAN. 


THE CONTENTS —The above six handsome books contain, in carefully indexel form, practical advice on 


Measurements, Dynamos, Motors, Transformers and Converters, Storage Batteries, S viteies and Switchgear, Mains, amt" 
Distribution and Transmission of Energy, Lighting, Wiring, Fittings, Lamps, Tram vays, Rolling Stock, Automobiles, a SJ 
Electric Traction on Railways, Boilers, Steam Engines and Prime Movers, Feed Pumps, Condensers, «Y 


Economisers, Electricity in Mining, Cranes, Electro-Medical Appliances, Railway Appliances. ee 


“THE ROAD CARRYING COMPANY, LTD., 68, Renshaw-street, Liverpool. P" 
" Gentlemen,— This is the best work of its kind I have seen. As a book of reference it will be invalue EI: 
o 


able, and at the same time, although technically written, is in such a style as can Le readily grasped by — 7 s 
a student or practical working man.— Yours faithfully, ERNEST A. ROSENN kiM Engin ccr): f 2 «? KM 
Two models of a Motor and a Wireless Installation respectively, in coloured EM Vd «M aod eet e 
cardboard, prepared specially for the work by an electrical engineer, are presented "3 v" eo ALS d 
to each subscriber. P 49 gk ug $ MC SM S . 

FILL UP ORDER FORM AND SEND WITH 5/- TO-DAY TO pe- EM d Nd NM E 
^ T dE e PT T x 4 ©» Vo“ e © "a EM 

WRITE NOW FOR AN ILLUSTRATED BOOKLET. A ov” U S $$. ut RIAM ue dé | 


New Lighting Development 


It is desired to form a small Syndicate in 
order to place on the market a 


NEW LIGHTING DEVELOPMENT 


OF THE 


HIGHEST IMPORTANCE 


which has withstood the severest tests and 
secured the enthusiastic approval of experts. 
It is equally adaptable for STREET, 
THEATRE, RAILWAY STATION, or SHOP 
LIGHTING, etc., etc., and embodies an 
entirely new principle. 


Applications should be addressed, in confidence, to 
* Ampere,” c/o The Electricai Engineer, 149, Fleet-street, London, E.C. 
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Lonpon.—Electrical sundries for H.M. Office of Works. 
Lamps: the British Thomson-Houston Company, Ltd., Rugby ; 
Edison & Swan United Electric Light Company, Ltd.; Foster 
Engineering Company, Ltd.; Wimbledon; Omega Elcctric 
Lamp Company. Ltd, Hammersmith; Pope’s Electric Lamp 
Company, Ltd., Willesden; the “ Z” Electric Lamp Manufac- 
turing Company, Ltd., New Broad-street. Lifts, etc. : Imperial 
College of Science, electric lift, Otis Elevator Company, Ltd., 
Queen Victoria-street ; Royal Courts of Justice, collapsible 
lift-gates, etc., Wavgood & Company, Ltd. 


Lonpon.—Electrical, etc., supplies for the General Post 
Office: telephonic apparatus: bell sets, British Insulated and 
Helsby Cables, Ltd. ; cases for retardation coils and condensers, 
Britishf L. M. Ericsson Manufacturing Company, Ltd.; flexible 
cords, London Electric Wire Company, and Smiths, Ltd., Leyton ; 
plugs, British L. M. Ericsson Manufacturing Company, Ltd; 
switchboards, British Ineulated and Helsby Cables, Ltd. ; British 
L. M. Ericsson Manufacturing Company, Ltd. ; Western Electric 
Company, Ltd. Arm bolts: Bullers, Ltd. ; C. Richards & “ons, 
Darlaston ; I.R. and C.C. cable, British Insulated and Helsby 
Cables, Ltd. ; Siemens Bros. & Company, Ltd. Paper-core 
cable: British Insulated and Helsby Cables, Ltd. ; Callerder’s 
Cable and Construction Company, Ltd.; W. T. Henley’s 
Telegraph Company, Ltd. ; Johnson & Phillips, Ltd. ; Siemens 
Bros. & Company, Ltd. ; Western Electric Company, Ltd. Arm 
combiners: Bullers, Ltd. Fuses: British Insulated and Helsby 
Cables, Ltd. Insulators: Bullers, Ltd. ; Doulton & Company, 
Ltd.; Taylor, Tunnicliff & Company, Ltd. Copper wire: F. 
Smith & Company, incorporated in the London Electric Wire 
Company, and Smiths, Ltd. Automatic exchange equipment at 
G.P.O. (West), E.C.: British Insulated and Helsby Cables, Ltd. 


Lonpon.—Messrs. Siemens Bros. Dynamo Works, Ltd., have 
obtained the contract for the supply of * Tantalum ” traction 
type lamps for ship lighting, etc., from the Royal Mail Steam 
Packet Company, for a period of six months commencing 
January 1, 1912. 


MIDDLETON.—Feeder and distributor cable for the Corpora- 
tion: Messrs. W. T. Glover & Company, Trafford Park, Man- 
chester. 


Openings for Trade. 


Iraty.—tThe official ** Gazetta ° contains a decree authorising 
the ** Società Anonima Elettricità Toscana” to construct and 
work two sections of electric tramway in Pisa, viz., from the 
railway station (1) to the Piazza del Duomo, ard (2) to the 
Lungarno, and a decree granting to the “ Società Elettrica 
Comense A. Volta " a concession for the construction and work- 
ing of an electric tramway from Camerlata to Asnago, passing by 
way of Cantü and Cantü railway station. 


SwITZERLAND.—The Swiss Budget for 19]2 contains pro- 
vision for the following items of expenditure: Material and tools 
for telegraph and telephone lines, 5,154,300 frs. (about £206.200) ; 
telegraph and telephone apparatus, 1,395,000 frs. (£55,800). 


Russta.—The “Official Messenger" of St. Petersburg an- 
nounces that the Ministries of Finance ard Ways and Com- 
munications have submitted to the Council of Ministers an 
application for fthe formation of a company, entitled the 
* Moscow-Podolsk Electric Railway Company," for the con- 
struction and working of an electric railway from Moscow to 
Podolsk. The line will have a length of 37 miles, and the cost 
of construction is estimatcd at 7,500,000 roubles (about £790,000). 
one-third of which will be in share capital, and the remainder in 
debentures. 


CaNaDA.— The Imperial Trade Commissioner for Canada 
reports that an extension of the street lighting system, at a 
cost of 175,000 dollars (about £36,000), is contemplated in a 
town in Western Canada. The Imperial Trade Correspondent 
at Halifax (Mr. E. A. Saunders) reports that it is proposed to 
form à company, being a merger of several existing electrical 
companies, to set up power works and supply electrical energy 
over a large district of Nova Scotia. ‘The Imperial Trade Cor- 
respondent at Toronto (Mr. F. W. Field) reports that the authori- 
ties of a town in Ontario propose the extension of the municipal 
hvdro-electric system, at a cost of 1,108,378 dols. (about 
£227,700). The addresses to which communications should be 
sent may be obtained by British contractors and manufacturers 
on application to the Commercial Intelligence Branch of the 
Board of Trade, 75, Basinghall-street, London, E.C. 


Mexico.—-The_ British Consul-General at Mexico City (Mr. 
C. E. W. Stringer) reports that a company, which was incor- 
porated in August last in Ontario, Caneda, with a capital of 
15,600,000 dollars (about £3,080,000), for the purpose of carry- 
ing on outside Canada the business of an electric light, heat and 
power compeny in all its branches, and also of constructing in 
Mexico railways, tramways, telegraph and telephone lines and 
works in connection therewith, has now been registered in 
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Mexico City. The Company will obtain its power from falls on 
the principal rivers in the States of Nuevo Leon and Tamaulipas, 
and from the River Naranjo in the State of San Luis Potosi. 
It is intended to extend the power transmission lines to Mon- 
terrey, San Luis Potosi, Tampico, and the other principal cities 
of the north-east of Mexico. Contracts have been made for the 
hydraulic ard electric works and for the construction of the 
transmission lines. The constructional works are to be com- 
pleted within eighteen months. Names and addresses to which 
communications might be sent may be obtained by British 
manufacturers on application to the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London. 
E.C. The “ Diario Oficial " contains a decree granting to Senor 
Daniel Pesado authority to utilise 5,000 litres of water per 
second of the River Tecolapa, in the Canton de los Tuxtlas 
(State of Veracruz), for the purpose of generating electric energv. 
The contract is for a term of 30 years. Exemption from cus- 
toms duty is granted in respect of any material which it may 
be necessary to import. 


A TUBULAR TUNGSTEN FILAMENT. 


The latest development of Dr. W. D. Coolidge's tungsten 
experiments at the General Electric Company's laboratorics 
at Bchenectady is indicated by a patent granted to him 
a few weeks ago on an application made so far back as the 
summer of 1906. The patent is in respect of tubular fila- 
ments of incandescent lamps so arranged as to have a 
relatively large radiating surface per unit volume, the shape 
selected making it practicable to use less filament material 
when building a lamp of a certain candle-power for a 
definite voltage. The material for the filament 1s obtained 
in the form of a fine powder by the reduction of tungsten 
trioxide with. hydrogen or with finely divided carbon or 
graphite. The powder thus obtained is relatively non- 
coherent, and in general cannot be worked into lamp 
filaments without the application of some special treatment 
or process for shaping the refractory powder into coherent 
wires. According to one process, the refractory tungsten 
powder is rubbed into a warm plastic amalgam consisting 
of equal parts of cadmium and mercury, the tungsten being 
added in the proportion of 40 per cent. or more by weight. 
The product thus obtained may be squirted warm through 
a die or may be otherwise manipulated. After obtaining 
ductile wires as above described, they are rolled out into 
strips having a relatively large surface area. These flat 
strips are drawn through a steel, sapphire or diamond die 
of the proper size to curl them up into tubes. The edges 
of the strip may be overlapped to strengthen the finished 
filament, or a gap or slit may be left between the opposing 
edges of the tube. To remove the volatile components 
suitable lengths of the strip or tube are mounted in treating 
bulbs and there subjected in vacuo or an inert atmosphere 
to the heating action of current, which distils or vaporizes 
the cadmium and mercury of the binding material and 
consolidates the particles of tungsten. The relatively large 
surface of the flattened wire or tube brings a large propor- 
tion of the filament within a very short distance of either 
the front or back surface of the strip, so that when the strip 
is heated by current volatile material can pass out without 
difficulty and without disturbing the arrangement of the 
refractory particles of the conductor. The finished filaments 
may be straight or looped, and are operative on higher 
voltages than could be used with the same material disposed 
in a cylindrical wire. 


The well known Electrochemical-Works of Kempen. 
Rhein, have now been converted into a Limited Company 
under the stvle of: Elektrochemische Fabrik Kempen- 
Rhein, Dr. Brandenburg & Wevland, G.m.b.H. The firm, 
founded in 1896, is exploiting one of the biggest detinning 
factories in Europe, and is besides working up tin residues 
of any other kind. On the other side the firm is producing 
tin, alloys of tin and a number of chemical articles con- 
taining tin. The transactions with Great Britain and the 
colonies are very important and a special ** Bureau d'Achat” 
has been established in Paris for the business in France, 
Spain and Portugal. 


FARADAY HousE.— The next term opens on January 8, 
when a fresh course of instruction will be commenced. 
The entrance examination will be held on Friday, January 
9. 
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In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


Automatic Sign Switches. 


The Electrical and Engineering Supplies Company, Ltd., 
of 36 and 37, Upper Thames-street, London, E.C., have 
just issued Leaflet No. X63, dealing with motor-driven 
automatic sign switches, which gives prices for several 
patterns of these to give all the most usual effects. A par- 
ticular feature of these switches is the standardisation and 
interchangeability of parts, which makes it possible to 
give quick delivery of any size, and to supply any spare 
parts subsequently required from stock. The company will 
be glad to quote specially for sign switches to give any 
unusual effects, and having made a large number of these 
during the last few years, are able to quote without delay 
for even the most complicated effects. A copy of this list 
will be sent post free to anyone in the trade who will make 
application for it. 


Silent Electric Clocks. 


The Silent Electric Clock Company, of 192, Goswell-road, 
London, E.C., have issued a very neat and handy pocket 
list descriptive of their wide range of designs of silent 
electric clocks. The principle of their system is that one 
master clock governs any number of secondary dials, which 
are silent in action, and show perfect uniformity of time. 
The motive power of the system can be supplied either 
from electric lighting supply, or from a battery. No winding 
is needed in any part of the system, and it is impossible to 
over-estimate the advantages of clocks that do not need 
a weekly wind, constant individual regulating, and frequent 
cleanings; and which, moreover, show identically the 
same time in every part of the house, office or factory. 
Some recent installations include the General Post Office, 
the Piccadilly Hotel (300 dials), His Majesty’s Office of 
Works, the Lancashire and Yorkshire Railway, the London 
and South Western Railway, the Manchester Ship Canal, 
etc. 


A Dumb Salesman. 


From the Sun Electrical Company, Ltd., of 118 and 120, 
Charing Cross-road, Loudon, W.C., we have received a 
pamphlet bearing the attractive title of “ the Story of a 
Dumb Salesman.” The “Salesman” is an electrically- 
driven advertising apparatus of a most ingenious character, 
and is intended for use in shop- windows or counters in order 
to draw attention to any particular line of goods. The 
device i8 urn-shaped, encased in a plated metal jacket and 
dome around which the goods themselves are made to 
revolve without any visible means of. suspension, whilst 
the external part of the apparatus is quite stationary. No 
hooks or wires of any sort are used. The apparatus is 
mounted on an ebonized base, and its graceful outlines and 
general appearance make it an ornament for any window 
or counter. It can be readily installed, as it simply needs 
to be connected to any suitable electrical current supply. 
It can be switched on and off in the same manner as an 
ordinary electric light, and the cost of operating is extremely 
small, it being about the same as the cost of burning a 
16 c.p. lamp. The space occupied compared with the large 
range of its usefulness as an advertising medium is ex- 
tremely small, dimensions being approximately 24 inches 
high, diameter 12 inches. 


The Underfeed Stoker. 


The Underfeed Stoker Company, Ltd., of Coventry 
House, South Place, Finsbury, have recently issued a new 
addition of their Underfeed Stoker Catalogue which is full 
of valuable and interesting matter and of which copies 
will be supplied on request. The company, it may be 
mentioned, have been awarded a Grand Prix and two 
Gold Medals for their exhibits of Underfeed Stokers, Air 
Heater and CO2 Thermoscope at. the recent International 
Exhibition at Turin. 


Eclipse Electric Company. 


The “ Whipple” Electric Tyre Pump and the Harvey 
Electric Cleaners form the subject of the latest leaflets to 


hand from the Eclipse Electric Company, of 77, St. John's- 
road, Bootle. The Whipple pump is an extremely simple, 
effective and economical device. Entirely enclosed, fire- 
proof, and fully protected to stand hard usage, it will inflate 
a tyre 810 by 90 in two minutes to a pressure of 90 lbs. It 
can be instantly attached to any electric light fitting, 
readily moved from car to car, can be immediately stopped 
and started, consuming current only when in operation, 
and can be run for one hour at the cost of one farthing. 
It is automatic, is fitted with safety valve. which blows 
off at various pressures, as desired, will inflate tyre to any 
pressure to 150 lhs., pumps cold air free from oil into the 
tyre, and is specially designed to withstand heavy over- 
loads such as caused by chocked tyre valves, etc. The 
outfit complete is listed at £10 10s. 


Tattersall Condensing Plant. 


From Messrs. C. Whittaker & Company, Ltd., of the 
Union Foundry, Haslingden, we have received details of 
the Tattersall Multiple Effect Condensing Plant now in 
operation at their works. The plant, which is made under 
Mr. William Tattersall's patents, is a combination of surface 
condensing by air, in place of the usual system by water, 
with evaporation for the final cooling of the water condensed 
from the steam. The process is carried out in three stages 
by three sets of batteries, through which the steam and 
water of condensation successively pass before reaching 
the air pump. There is thus no condensing water to be 
cooled, as the condensing is done by air which escapcs into 
the atmosphere in a heated state, so that no nuisance is 
created as by steam and vapour. The condenser occupics 
but small space, and neither cooling towers nor circulating 
pumps are required. In any system of surface condensation, 
unless there 1s an unlimited supply of condensing water, 
as in marine condensers, the heat taken from the steam 
must be eventually absorbed by air, the air cooling the 
condensing water by evaporation as in ponds, spraying 
apparatus, cooling towers, etc. In this system the air is 
used directly to cool the steam, and all intermediate 
apparatus for cooling the water used for condensing is 
eliminated, in addition to which there is, by this system, 
no nuisance from vapour escaping into the air as it does 
in the usual systems, especially where cooling towers are 
employed. 


Thomson Electric Lamps. 

Messrs. L. E. Wilson & Company, of 20, Cross-street, 
Manchester, have just issued a new illustrated catalogue 
of the well-known * Thomson " electric lamps, copies of 
which they will be pleased to supply on application. These 
lamps are manufactured in a wide range of patterns and 
sizes adaptable for every purpose and listed at extremely 
moderate prices. Their latest type of police lamp, now in 
experimental operation in the Manchester force, is a typical 
instance of their excellence of manufacture and efficiency 
in use. This is a two-volt lamp giving 15 to 20 hours of 
light, with a current consumption of 0:3 amps. It measures 
6 in. by 3 in. by 1% in., weighs only 2 lb., and is listed 
at 15s. It is constructed with a strong enamelled case fitted 
with wire spring belt attachment, and handles if required, 
hinged front secured by spring clip fastener, fitted with 
detachable bull's-eye and special focussing arrangement, 
powerful reflector and glow lamp, combination switch with 
retaining device, and unspillable accumulator. 


The Geipel Steam Trap. 

From Messrs. Wm. Geipel & Company, of Vulcan Works, 
St. Thomas-street, S.E., we have received particulars of 
their new steam trap for pressures, low and medium, up 
to 100 lb. This is of the “spirit expansion " type. It is 
very compact, and takes up very little space; it has a 
large valve opening, and therefore a large maximum 
discharge; and the valve rotates. A special form of the 
trap is made for the purpose of railway carriage heating. 
There are a number of these traps already in use giving 
great satisfaction to users. 
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Weekly Digest of Electrical Patents. 


Specially compiled for “ Electrical Engineer." 


Electric Circuit Controlling Device. 


13830.—1911. P. Donnina, Schenectady, U.S.A. This con- 
troling device comprises a starting switch and a running 
switch, pivoted independently of each other and both 
biassed to open position, an operating handle movable 
independently thereof and arranged to close the starting 
switch and open the running switch when moved in one 
direction and to reverse the operation when moved in th 
opposite direction. 


Electric Pocket Lamps. 


14004.—1911. E. NeuDOERFFER, 69 Morikestrasse, Stuttgart. 
The lamp case consists of two dished parts, the edges of 
which are fitted together and may be turned relatively to 
one another. The contact lies inside the case and cannot 
be touched from the outside. An inwardly directed tongue 
on one of the dishes encounters à contact piece when the 
dishes are turned and thereby closes the contents. 


-- 


Electrical Measuring Instrument. 


8033.—1911. M. Srretow, Am Templehoferberg, 2, Berlin. 
This Ferraris measuring instrument comprises in com- 
bination with a rotor having a vertical axis, and a device 
for restoring the rotor to zero position means for optically 
projecting an image showing the deflection or relative 
position or scale and pointer to a vertical surface outside 
the casing. 


Dynamo Electric Machinery. 


15587.—1910. R. A. HorBEck, Plas Warren, Ellesmere. This 
is an improvement in dynamo electric machinery of the 
type in which revolving field magnets are supplied, and 
particularly to high speed alternators. The object is to 
provide means for cooling the entire machine during opera- 
tion in order to ensure a greater output. For this purpose 
the rotor has peripheral air spaces arranged parallel to its 
axis and concentric with the magnetic path. The spaces 
allow air currents to pass along them. Other air spaces are 
arranged along the rotor shaft. The air is drawn and driven 
along the rotor by fans. 


Wireless Telegraphy. 


23242.—1910. J. A. FLEMING, University College, Gower-street, 
E.C. The spark discharger of a transmitting apparatus for 
radiotelegraphy consists of two metal bed plates separated 
and insulated from each other by ebonite. A bearing is fixed 
to the top plate through which a spindle runs in ball bearings. 
The outer end of the shaft carries a pulley, and the bottom 
end carries a circular metal plate, the surface of which is 
very smooth. A second plate is fixed opposite the first plate. 
The plates work under oil, the top plate making one or two 
thousand revolutions per minute so that the spark discharges 
at different points of the plate, and therefore there is no 
tendency to erode the active surfaces at certain points. 


Electrical Connectors. 


23445.—1910. J. C. Royse, 612, Continental Life-building, 
Toronto. One part of the connector carries a split pin 
through the eye of which a countersunk screw passes for 
varying the spread of the pin. The pin engages a tubular 
contact member carried by the other part of the connector, 


Carbon Brushes for Dynamo Electric Generators. 


27162.—1910. S. BEETON, Battersea Works, S.W. This carbon 
brush is retained in contact with the commutator by 
pressure applied in the longitudinal direction of the brush. 
The end upon which the holder finger bears is fitted with a 
resilient cushion to ensure quick movement. 


Arc Lamps. 
27989.—1910. A. BLONDEL, 41, Avenue de la Bourdonnais, 
Paris. A mica, glass or quartz chimney surrounds the 


gaseous column of the lamp and extends from the orifices 
which admit the gas to the orifice through which the gas 
escapes after circulating round the are. The chimney con- 
fines the gases within a limited space. Metal fittings enable 
the chimney to be easily placed in position or removed. 


Automatic Multi Fuse Cut Outs. 


98840.—1910. R. Romeu, 39, Rue Lafayette, Paris. The 
diametral or radial fuses are connected with a circular plate 
or with the cover of the fuse box. The conductor rings and 
intermediate contact brushes have lappets carried by a 
rotary insulating lever. 


Mercury Vapour Lamps. 


28991.--1910.  Bnvsnu ELECTRICAL ENGINEERING Co., LTD., 
Loughborough. The burner is fitted with a throttle which. 
when the mercury is so disposed that the burner is in its 
normal burning position, allows sufficient space between 
itself and the envelope for enough mercury to carry the 
necessary current through the burner without causing a 
rupture of the mercury. When the mercury is transferred 
to another part of the burner by any cause it carries the 
throttle with it. The throttle then allows just sufficient 
remaining mercury to trickle in the burner envelopes until 
the throttle is floated off its seat by the mercury, when the 
extremity of the envelope is filled up to the level occupied 
by the throttle. 


Dynamo Connection. 


709.—1911. H. LEITNER, Maybury, Woking. This shunt field 
dynamo has a plug formed of two parts and so constructed 
that by disconnecting the parts both the main circuit and 
the field circuit are broken. 


Electric Railway Signalling System. 


1048.—1911. AvToMaTIC ELECTRIC Brock SIGNALLING Co., 12. 
Victoria-street, W. This system is worked on the sectional 
block method with normally clear signals commanding the 
entrance to electrically insulated track sections. An auto- 
matie device is provided for returning the aignals to line 
clear after temporary or accidental cessation of current 
without employing trains to effect their restoration. 


Sintering Metai Filaments. 
1544.—1911. W. C. Heraeus, G.m.b.H., Hanau. Germany. This 


process of sintering partly carbonised filaments consists in 
externally heating them to a sintering temperature by means 
of an electrically heated surrounding body of pure iridium 
in the presence of a reducing gas. 


Electric Furnace. 


1609.—1911. J. H. Rerp, 352, Mulberry-street, Newark. The 
heating coil of the furnace is rotated about a transverse axis 
and raised and lowered into the charge so as to effect a 
stirring action upon the charge. 


Electric Cut Outs. 


1914.—1911. H. Hirst & F. M. CHAPMAN, 67, Queen Victoria- 
street, E.C. These cut outs have spring contact pieces 
mounted on raised portions of a cylindrical box-like base 
and adapted to engage with contact pieces fixed on the lid 
between which a fuse is placed, carried in channels in a 
downwardly extending separating wall attached to the lid. 
A partial rotation of the lid secures it to the box and simul- 
taneously connects the fuse in circuit. 


Compounding Commutator Dynamo Electric Machine. 


4256.—1911. A. G. Brown, BovEREI ET Cie, Baden. This 
method of compounding dynamo alternating current com- 
mutating machinery by means of shunt and series trans- 
formers consists in inserting the latter between the mains 
and the former. 


Electric Switches. 


9005.—1911. PiNTscH's PATENT LicuTiNG Co., Lro., Friars 
House, New Broad-street. In this switch the contact pieces 
are carried at the ends of resilient flat steel strips and rotated 
by a spindle so as to engage with fixed contact surfaces at 
opposite ends of a diameter passing through the spindle. 
The resilient strips are mounted on arms secured to the 
apindle. The axis of the arms passes perpendicularly 
through the axis of the spindle, so that the steel strips can 
rock in a plane at right angles to that of the rubbing surfaces. 
The switch arms may be locked in the required position. 


Device for Indicating Earth or Ground Connection of an Electric 
Line. 


9745.—1911. G. Gives, Hotel du Faucon, Fribourg. This 
indicator has two spark gaps which allow & current from 
each of the conductors of the line to flow to earth when the 
potential of the corresponding conductor relatively to the 
earth exceeds a given value. Two transformers are also 
provided, the primary coil of each of which is inserted in one 
of the conductors of the line, and the secondary coils of 
which act in opposite direction upon a relay device which is 
actuated when the intensities in the secondary coils of the 
transformers differ. 
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Introductory. 


It is open to question whether any other British industry has developed during the past decade 
to the same extent as has the electrical trade. Electricity, which a few years ago was utilised 
principally for transmitting messages and which was only used as a means of lighting in a few 
better-class residences and shops, is now employed in ways which -were not dreamed of at that 
time. The electric light is now installed as a matter of course into even small cottages ; gas-lighted 
shops are comparatively rare ; and clectric power is now employed not only in hundreds of indus- 
trial processes, but is used largely in the ordinary household. And as the industry has developed, 
so has increased the number of those engaged in it, and there is no doubt this increase has been 
most marked in regard to electrical contractors. For everyone engaged in installation work 
a dozen years ago, there are hundreds to-day, and the proprietors of THE ELECTRICAL ENGINEER 
in order to serve the special interests of this large and important section of the industry have 
established 


THE ELECTRICAL MANUFACTURER AND INSTALLATION ENGINEER 


as a monthly supplement to THE ELECTRICAL ENGINEER. Its contents will be such as to appeal 
to the smallest as well as to the largest contractor, and earnest efforts will be made not only to 
keep its readers in the closest possible touch with evervthing in the industrial world that can 
tend to their advantage, but also to seek out and bring to their notice every possible direction 
in which the use of electricity can be extended and the contractors’ trade increased. | 

, There is little need to go more closely into the ways and means whereby it is hoped that this 
supplement will be made indispensable to the contractor. It is sufficient to say that his interests 
will be vigilantly looked after. As far as lays in our power his battles will be fought, and whilst 
we shall strongly advocate the establishment of more cordial relations between contractor, | 
manufacturer and station engineer, so that all can work together for their common good and 
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Introductory. 
(continued.) 

for the good of the industry, we shall oppose 
everything that might work to the disadvantage 
of the contractor and resent anv interference 
with his independence. And in these efforts we 
are certain that we shall have the support and 
co-operation of all engaged in electrical installa- 
tion work. ` 

Practical men of high repute have offered 
their services as contributors to these columns, 
and every endeavour will be made to secure 
and maintain a high level of excellence and 
helpfulness in this respect. The present pro- 
gramme includes articles dealing with the latest 
practice in regard to the Lighting of Schools, 
Churches, Theatres, Mills, Factories, Libraries, 
Halls, Cinematograph Theatres, etc.; Shop and 
Shop Window Lighting ; Wiring Work; Fittings 
and Accessories; Fans and Ventilators; The 
Science and Art of Illumination; Fires and 
their Prevention; Electricity in Commercial 
Processes ; Contractors and Municipal Trading ; 
Meters and Prepayment Meters ; Essentials of 
Street Lighting; Arc Lamps and High-candle 
Power Metal Lamps; The Judging and Test- 
ing of Cables; The Lighting of Private Resi- 
dences ; Applications of Electric Drive ; Errors 
in Illumination and How to Rectify Them ; 
Electric Radiators and Convectors; Electric 
Cooking ; The Small Motor and what can be 
done withit ; Contractors and Central Stations ; 
Domestic Applications of Electricity ; Elec- 
tricity and the Farmer; Storage Batteries and 
their Possibilities; The Equipment of Elec- 
tric Railways; Electricity for Advertisers ; 
Vapour Lamps for Colour Matching ; The Field 
for Transformers, etc. 


House Wiring. 


By Allen Forbes. 


There are many points in connection with house wiring 
which do not always receive that degree of attention at 
the hands of the contractor which they merit. The majority 
of these arise out of the character of the building, the 
scheme of decoration or the tastes of the householder or 
individual members of his family. Others depend on the 
principles of illumination and although these are now far 
better understood than was the case some few years ago, 
instances still arise where neglect or ignorance of these 
results in either pecuniary loss or loss of prestige to the 
contractor who carries out the work, and the dissatisfaction 
of the client for whom it is being done. 

Possibly in no other class of electrical installation work 
does the final result depend so much on the artistic taste 
of the contractor as in house wiring. Certain is it that 
in no other branch of illumination does this question of 
taste occupy so prominent a position. Not only is it essen- 
tial during the preliminary planning out of the distribution 
of the lights, but it comes largely into evidence, especially 
where the client himself does not possess it to a marked 
degree, during the discussion which invariably takes place 
as to suitable designs for fittings and the questions as to 
of what metal they are to be made and how finished. It 
also enters largely into such matters as the length of 
pendants, height of standards and patterns and colours 
of shades. 

The question of cost bulks largely in connection with all 
these points and more particularly so is this in the case of 
small private dwellings. When electric light is installed in 
small property the householder is seldom disposed to spend 
so much, in proportion, on fittings and shades as is the 
occupier of & much larger residence. But during recent 
years such advances have been made in the design and 
finish of cheap and artistic electric light fittings that 
tasteful and correct styles for the various rooms may be 
obtained and installed without any extraordinary expendi- 
ture. In methods of wiring also such improvements have 
been made as to render it possible to save expenditure on 
wiring or cutting away, and to allow more money for the 
purely decorative side of the lighting. It is possible to 
instal and even conceal some of the patent conductors for 
less than it would have cost a short time ago to run up 
wood casing in the cheapest possible way. Such systems 
of wiring naturally have their place also in the better class 
residences, where ty their aid it is possible, without chasing 
in and sinking the conductors, to carry them over valuable 
old oak panelling or elaborate mural decoration, without 
them being even noticeable, much less conspicuous. But 
in such case artistic taste 1s more necessary even than the 
exercise of extreme care. 

In other directions the character of house wiring work 
has altered. The protection of conductors is now far from 
expensive, and compared with the haphazard systems at 
one time in vogue i8 quite a scientifically arranged matter. 
Now the contractor can employ either iron, steel, lead, 
brass, paper or fibre conduits, use one or other of several 
admirable systems of metal moulding, or at a slight extra 
cost can obtain capping and casing made with any design 
of moulding, and from almost any wood he desires. At 
one time, unless the householder was prepared to spend a 
considerable sum on the work, the contractor could do no 
more than run ordinary white wood casing up by the side 
of the door, over the cornice at an angle which did not 
render any cutting away necessary and so across the ceiling 
until the point was reached where the light was to be 
attached. If the householder did not mind the slight extra 
expense the ceiling casing could be concealed between the 
plaster and the flooring of the room above, but he had to 
put up with the unsightliness of the upright casing unless 
he was prepared to have the room re-papered, in which 
event the casing could be sunk into the plaster. 

But to-day wiring methods have improved, the looping- 
in system, to which objection has been raised in some 
quarters, has cheapened the cost of installation, the im- 
proved technical knowledge of the contractor, the foreman 
and the wireman has removed unsightly work from the 
interior of the rooms, and the finished installation of a few 
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HOUSE WIRING—(continued). 


vears ago, carried out in the best possible manner and with 
the best available materials, could not compare for a 
moment with even an average installation of the present 
day. 

In the matter of accessories also the contractor has more 
scope for artistic selection than was at one time the case. 
Neat designs of switch-plates, ceiling roses and point 
switches or wall sockets are now within the reach of the 
most modest purse, where previously they were unobtain- 
able unless specially designed by an artist and produced by 
a skilled metal worker to suit the requirements of some 
particular building and turned out in small quantities at 
almost prohibitive cost. 


With regard to fittings, this is true to an even ape 
extent.  Electroliers, pendants, brackets, standards and 
shades were frankly copied from the gas fittings then in 
vogue. Neither taste nor onginality was shown, and no 
effort on the part of either the householder or the engineer 
carrying out the installation could do other than make the 
best of & bad job. Many householders A das with 
some measure of success, to improve the effect by makin 
their own shades from silk or paper ; others were compelle 
to regard the comfort and convenience of the electric light 
as inseparable from bad taste, and were content to endure 
electroliers with solid looking downright rods, heavy cast 
brass arms with lavish and coarse scroll work, fitted with 
coloured shades of crude tints, generally etched with some 
inartistic floral or geometrical design. Now all that is 
changed, and a visit to the showrooms of any of our large 
electrical firms will show the advances which have been 
made. 


In addition to all these improvements the cost of lighting 
has been cut down by anything from 50 to 70% by the 
introduction of the metal filament lamp, and this reduction 
has naturally been followed by a great increase in the 
numbers of those who have had the electric light installed 
in their premises. There are still many, however, who 
regard the price of wiring as prohibitive. They view with 
disfavour also the general upset which is inseparable from 
the visit of the wireman when wood casing or conduit is 
used. They are not always, as has been said, enthusiastic 
about electric light, if the installing means each room con- 
verted for the time being into a workshop, floor boards ripped 
up, carpets and hangings soiled by plaster and sawdust, 
and passages filled with lengths of casing and tubing, with 
a possibility of the premises having to be rewired at some 
future time. 


To such as these one or other of the newer patented 
systems of wiring should appeal with direct force, and the 
contractor should certainly pomt out to them the advan- 
tages in the way of cleanliness, absence of cutting away 
and making good, and speed with which the work can be 
performed. Lead-covered cables, whether of the paper- 
insulated or vulcanised rubber-insulated type, have many 
points in their favour compared with ordinary casing or 
conduit, whilst at the same time it must be admitted that 
they possess certain disadvantages. Little or no ob- 
jection can be urged to the use of Stannos wires, which 
may be used for either surface or concealed work, and which 
are more sightly when properly installed than the con- 
ductors of any other surface wiring system. Contractors 
are by this time fairly familiar with these wires, which 
consist of single or stranded tinned copper conductors, 
insulated efficiently by pure and vulcanised rubber sur- 
rounded by a closely compressed sheet of tinned copper. 
They are in effect small copper tubes which contain the 
conductors and in which it 1s impossible for condensation 
to take place. The wires are just fixed in position with clips 
which are nailed or screwed to the wall and then bent over 
the wire by hand. But there is no need, however, to devote 
any space to a description of one of the components of 
what is known as the “ O.S.” wiring system. It is sufficient 
to point out that it is of special value to the contractor 
who wishes to carry out installation work cheaply and 
speedily and at the same time cause the minimum of 
discomfort or inconvenience to his client. 
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Contracts and the Law. 


Hints as to Points to be Watched by Manufacturers 
and Agents entering into Contracts to Supply Goods 
Abroad. 


By a BARRISTER. 

It is very essential that contracts for the supply of goods 
to foreign buyers should be carefully drawn, for many 
engineering firms have suffered serious losses through such 
contracts having been loosely worded and through the 
absence of proper provisions to safeguard the seller. The 
following hints may prove useful for all those who have 
to negotiate foreign contracts, and though some of the 

rovisions suggested may not be accepted by the foreign 

uyer, still the seller’s agent will usually be able to decide 
for himself from the reputation of the buyer and the nature 
of the contract whether in any particular case he may 
dispense with the provision or provisions objected to by 
the buyer. 
Firstly, it should be seen that any particulars or specifica- 
tions of the goods to be supplied to the buyer are quite 
clear. so that no dispute can arise on the ground of un- 
certainty in the particulars or specification, as to whether 
the goods when supplied are in accordance with the con- 
tract. 
Secondly will come the question of price, but about this, 
of course, a lawyer can say nothing except that the price 
should always be fixed after a consideration of the whole 
terms and conditions of the contract, and if the terms are 
onerous some allowance should be made to meet any nsk 
of trouble there may be. 
Thirdly will probably come the question how and when 
the goods to be supplied are to be paid for. In the case 
of large contracts this will probably not cause much trouble 
to the agent, as he will already have received instructions 
from his employers—but it will often be the case in regard 
to large supplies that payment will not begin until a 
portion of the goods has been delivered. Especially will 
this be the case in regard to supplies to foreign municipal- 
ities, for these bodies usually think that their credit is 
good enough for anything, and, indeed, they very often 
stipulate for a deposit of a percentage on the contract price 
as security that the work will be carried out properly. 
My remarks under this head, therefore, will only be applic- 
able to cases where the price is not paid down on the 
signing of the contract. From the manufacturers’ point 
of view the following stipulations should be made where 
possible : 
(a) If any instalment of the price is not paid when 
due, then the manufacturer to be at liberty to 
cease any further deliveries of goods until the 
- amounts due are paid. 

If any instalment is not paid within a certain time 
after the due date the manufacturer to be at 
liberty if he so desires to give notice terminating 
the contract, and to sell any manufactured goods, 
delivery of which was delayed as above, and to 
recover as damages any loss sustained by him 
by the non-payment of the instalment, the ter- 
mination E the contract, and the sale of 
undelivered goods. 

Of course, any loss or gain in exchange will probably 
be small, but care might have to be taken when making 
the contract that the manufacturer did not get less than 
he bargained for through the fluctuation of the rate of 
exchanges during the fulfilment of the contract. In some 
cases it can be stipulated that the last instalment of goods 
shall be paid for as soon as it is ready at the manufacturers’ ` 
works for despatch. The benefit of such a stipulation to 
the manufacturer is apparent. 

Fourthly, care should be taken if the buvers are not 
well known to be in a good financial position (and in any 
case if any action in relation to the contract has to be 
brought in the foreign country) to get some good English 
surety or sureties for the due performance of the contract 
by the buyer. It may be that the risk of insolvency of the 
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buyer may be insured against at Lloyds, but this, in the 
writer’s mind, is not nearly sufficient, as a buyer who was 
perfectly solvent might raise counter claims, etc.. which 
might have to be fought out in a foreign court, and it 1s 
believed that the policies only provide against insolvency 
for a certain period. The best method of obtaining security 
that the buyer shall fulfil his contract in all respects is 
to get some substantial English company or body to 
enter into a bond by which the surety will covenant to 
pay so much (usually between one and two times the 
contract price) to the manufacturer, with a condition that 
if the buyer duly performs his part of the contract for sale 
and purchase the bond shall be null and void. If the 
manufacturer alleged that there had been a breach of the 
contract of sale he could then sue the sureties in England, 
and it would be for the sureties to prove affirmatively that 
the buyer had performed his contract. 

Of course, it mav be difficult to obtain sureties in England, 
but the buyer might be able to get some one to do the 
needful on his behalf, and in any event a premium would 
have to be paid which should be allowed for in the purchase 
price. The value of having sureties in England cannot be 
over estimated where there is any doubt about the position 
of the buyer. | | 

. Fifthly, if, as is often the case, plans have to be sub- 
mitted by the manufacturer, sufficient time should be 
allowed to enable the plans to be prepared, and the kind 
of plans required should be plainly agreed on. There 
should also be a provision as to the time within which the 
buyer is to approve the plans, and a proviso that the times 
for delivery should be postponed correspondingly to the 
delay in approval of plans. In this connection care should 
be taken to see that the particulars supplied to the manu- 
facturer are sufficient to enable him to prepare the plans 
and, if necessary, to commence the work and carry it on 
properly. 

Sixthly, a stipulation should be made that the buyer 
shall give all necessary and proper facilities for the delivery 
of the goods—that is, where the goods have actually to be 
delivered on to the buyer's premises—and where the buyer 
has several premises he should be bound to indicate well 
in advance where he wishes the goods to be delivered. If 
the manufacturer were liable to deliver at any point 
outside his works he would be liable for the safe delivery 
there, in the absence of an express stipulation to the 
contrary with the buyer. 

Seventhly, there ought to be a stipulation that if delivery 
is delayed through act of God, strikes, lock-outs, fire, ship- 
wreck, or other event over which the manufacturer has 
no control. the date for delivery shall be postponed to 
a corresponding extent. It may be in some foreign countries 
that causes such as these would excuse any delay without 
express stipulation, but in England the law is well settled 
that in order to excuse delay in or non-performance of the 
contract any of these events would have to be specially 
dealt with in the contract. 

(To be continued.) 
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School Lighting. 


Practical Considerations for the Illuminating 
| Engineer. 


By A. G. Kennedy. 


It is now some vears since electrical contractors began 
to realise that a necessitv existed for more thought in 
designing electric light installations and that a scheme of 
lighting which might be perfectly satisfactory in certain 
buildings under certain conditions might prove disap- 
pointing and even useless when installed in premises of a 
different class. At that time little attention had been paid 
to the principles which govern artificial lighting. The 
illuminating engineer had not taken his place in the ranks 
of specialists and those scientists who made suggestions 
advanced them in so half-hearted a manner that it is 
small wonder that they were not only unacted upon, but 
were on occasions met with derision. Those who had given 
thought to the essentials of efficient illumination found 
themselves handicapped by the expense of electrical 
energy and the lack of suitable fittings, shades and 
lamps. Many realised the bad effect of exposing lights of 
high intrinsic brilliancy directly in the line of sight of those 
who used the premises wherein they were installed and knew 
that such an arrangement not only reduced the efficiency 
of the lighting, but also created the bad impression which 
took years to eradicate, that electric light was bad for the 
eyesight. But few knew a remedy. 

It is true that many engineers had some knowledge of the 
value of reflecting surfaces and were already engaged in 
designing highly efficient reflectors and correctly pro- 
portioned shades, but the trouble was that neither the 
electrical contractor nor the general public appreciated these 
appliances at their true value. Everyone, however, at the 
present time possesses more or less knowledge of illuminating 
engineering, and every contractor, consciously or un- 
consciously, is doing his best to carry out his work in 
accordance with its principles. The installation engineer 
realises that modern lighting must pay due regard to 
physics, as well as to physiology and psychology. As has 
well been said, it is along the lines of physics, where definite 
measurements can be made, that the largest amount of 
information has been obtained. There is much to be done 
before the contractor can be placed in possession of full 
details relating to such physiological questions as involve the 
colour as well as the intensity of light. These are points 
which, although abstruse, have a greater bearing on 
successful lighting than is generally imagined, and it will 
probably not be long before the illuminating engineer is 
able to present much quantitative information of practical 
value. 

With regard to the methods for calculating the light 
required in any particular position many advances have 
been made of late years. When applied in the light of present 
knowledge the old method, which was annali extremely 
crude, hecause it did not take into account the efficiency 
of utilisation of the light or of the actual illumination 
intensity wanted, is still very uesful. The method was 
to allow a certain number of rated candle-power or watts 
per square foot with given types of lamps. As an im- 
provement on this, attempts were made to calculate the 
illumination obtained in foot-candles, by taking the 
rated candle-power of the unshaded lamp but neglecting 
to take into account the direction in which this rated 
candle-power was to be used. After a study of the effect 
of various reflectors and glass shades had been made and 
the great differences in light distribution made by various 
patterns had been noted, the fallacy of this method of 
calculation became apparent. The point-by-point method 
of calculation, as it 1s termed, in which photometric curves 
of light distribution about the source of the light used are 
taken as a basis for calculating the illumination given on 
a horizontal plane underneath the source of light was 
then adopted, and it is now realised that if several sources 
are used the approximate total illumination can be obtained 
bv adding together the illumination derived from these 
different light sources. If was, of course, appreciated that 
a very important part was played by reflection from walls 
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and ceilings in the lighting of interiors, and none but 
practical men can realise just how important this question 
of reflection, bringing up as it does the whole subject of 
indirect lighting, may prove to be in actual installation 
work. 


surface, such as paper, it should be arranged so as not 
to directly reflect the source of light back into the 
eye of the worker. The power of preventing this trouble 
of reflection is not in every case within the scope of the 
architect or engineer who designs the system of illumination 


It is, of course, in places where a special tax is placed on | for the reason that the paper used for writing and printing 
th 


eyesight by the occupation of the persons earrying out 
their duties under artificial light, that the question of 
correct illumination becomes more important. Where 
general duties are being performed requiring no special 
effort of the eyesight a lamp out of place or one badly 
shaded is not of great moment. But where in addition 
to'a tax being placed on the visual organs these organs 


purposes is often of a highly glazed nature; but even this 
trouble may be to a large extent remedied by carefully 
arranging the position of the light source. 

The third point is probably the most difficult, viz., that 
the eyes of children should not be constantly subjected 
to large differences in degree of illumination. It is easy to 
imagine, for instance, that a class of children writing from 


themselves are not fully developed, as in the case of children, | dictation will keep their eyes concentrated on the paper 


the importance of correct illumination cannot be over- 
estimated. The data which was at length available and 
which shewed the high proportion of children with defective 
eyesight attending the elementary schools of this country 
proved the necessity for correct illumination of school 
premises unless a serious injury was to be inflicted on the 
rising generation. 

Under ideal conditions children would not be required 
to work by artificial light at all and the eyes would be 
rested from sunset to sunrise, but ideal conditions are 
not within the range of practical politics, and facts have 
to be faced as they are and not as they might be. The 
electrical contractor should therefore see to it that he so 
arranges his points that the lighting will have the least 
harmful effect. In a recent article on the subject Mr. 
Haydn Harrison pointed out that there were three essentials 
in school lighting which were, firstly, that the source of 
light should be so arranged that even if looked upon it 
wil not cause undue contraction of the iris and there 
should be no glare from it. In other words, the intrinsic 
brilliancy of all lights within the view of a scholar must 
be low. 

Secondly, the resultant illumination on the desk or 
work being operated upon should not be lower than a 
certain minimum, which has been placed by many authori- 
ties as one candle-foot; and if consisting of a white 


| on which they are writing, in which case the artificial 


illumination problem would be simplified ; but if they are 
first called on to look at and focus a blackboard, and 
then to transcribe on paper the figures they have noted, 
they may be confronted with two very different degrees 
of illumination, and the eyestrain would be much increased. 
This would be to a large extent avoided if the blackboard 
with white figures were replaced by a white surface with 
black figures illuminated to the same extent as the paper 
before the scholars ; but as this suggestion is hardly [ikel 
to receive favourable consideration all that can be done 
is to provide the equal illumination. 

Unfortunately the contractor is often handicapped by 
the conditions of his contract, whilst the fact that the price 
of an installation is often the first consideration frequently 
prevents him from obtaining the best results. There are, 
however, many points which may be observed, such as the 
employment of frosted lamps and the use of green and white 
opal shade which will go far towards modifying the 
defects of a badly planned installation. As an illustration 
of the effect of the incorrect placing of S it may be 
mentioned that a recently issued report of Dr. J. Kerr, 
Medical Officer to the L.C.C., makes special mention of 
the tendency towards distorted attitudes in reading and 
writing. Besides giving rise to unsatisfactory physical 
development, spinal curvature, etc., these cramped attitudes 
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are very apt to provoke eyesight troubles owing to the child 
straining its convergence in stooping and bringing the 
eves too near the work. Not infrequently, it is suggested, 
these crouching attitudes are caused by the efforts of the 
child to place itself so as to secure a better illumination 
on the book, or in twisting the body so as to avoid its 
own shadow, etc. The report goes on to say that this most 
important factor in school premises is still sadlv in need 
of improvement, even adopting the low standard yet 
accepted, and making allowances for the great cost of 
alterations. Many schools are lighted almost exclusively 
from the children's back and often high up. Dr. C. W. 
Hogarth has remarked that in some departments mainten- 
ance of the straight (correct) position involves writing in a 
“ blob of darkness," and Dr. Woodcock notes that infants 
are often unable to round off their letters. Back seats are 
often in comparative darkness and so defective is the 
lighting generally in many of the schools that during the 
past year it has been decided that sewing should not be 
done by artificial light, and this is correct, as it is more 
tiring than the finest writing, in which there is marked 
contrast between black ink and white paper. 

Undesirable shadows, according to a publication issued 
by one of the leading firms engaged in the manufacture 
of scientific glassware, are usually caused by the use of 
too few light-sources, or by placing the light sources too 
near the centre of the room. Ina room 24 ft. square it is com- 
mon to see four light-units arranged in the form of an eight- 
foot square in the centre of the room. "This arrangement 
will not give satisfactory illumination on all the desks. 
In such a case it is desirable to use more units, but if 
only four are supplied thev should be placed more than 
8 ft. apart in order to obtain sufficient light on the desks 
near the wall. 

The standard schoolroom is approximately 24 ft. by 
30 ft. to 32 ft., and good results can be obtained by using 
five light points spaced evenly over the ceiling, each unit 
consisting of either one 100-watt or one 60-watt bowl- 
frosted tungsten lamp and Holophane intensive reflector, 
the size of lamp depending upon the colour of ceiling and 
walls. The light units should be placed about 9 ft. 6 in. 
above the floor, and the resulting illumination will be 
somewhat over 2 foot-candles with 60-watt lamps when 
the ceiling and walls are both light in colour. In this 
connection it should be stated that it is desirable to have 
ceiling and walls light in colour. The additional illumination 
received from reflected light is of great assistance in 
breaking up shadows and reducing their density. Holophane 
reflectors are of special value in this respect, since they 
are made of clear glass and the absorption is very low 
and nearly all the light which is not directly reflected passes 
through and is redirected by the light ceiling and walls. 

Another Holophane lighting system consists of using 
six light-units in the standard size schoolroom, these 
units being equally spaced. With 60-watt bowl-frosted 
tungsten lamps and satin finished intensive reflectors, 
with the light-units 9 ft. 3 in. above the floor, and the ceiling 
and walls light in colour, the illumination on the desks 
was found to be approximately 2:6 foot-candles. With 
nine 40-watt tungsten lamps and satin finished intensive 
reflectors under similar conditions of ceiling and walls 
and with the lights 8 ft. 6 in. above the floor, approximately 
2-5 foot-candles was the illumination on the desks. 

In school, as in all other lighting, it should be remembered 
that the eye requires some distinction in the colour of an 
object or else some difference in lighting between it 
and its surroundings before it can take in its outlines and 
perceive it clearly. It is impossible to distinguish objects 
from each other or even to recognise them without the 
presence of shadows. Shadow has a proper place in all 
schemes of illumination; it is excessive shadow which 
is unsuitable and to be avoided. In a school hall, for instance, 
a single arc lamp would give an unpleasant and trying 
illumination, and no contractor would dream of carrying 
out the lighting by such means. On the other hand, 
extremes may be gone to and in the desire to light the 
schoolroom in the most suitable manner, indirect hghting 
may be adopted. But a school lighted solely by reflection 
from walls and ceilings in as perfect a diffusion of light 
as possible, and with every source of light concealed, may 
be quite as trying to the evesight simply because the 
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absence of shadows gives an unreality to the lighting. 
It has been shown that unless the length of a hall 1s large 
in comparison with its height the maximum direct flow 
illumination produced by rows of lamps along the ceiling 
wil not differ greatly from that produced by the same 
number of lamps in a bunch in the centre of the ceiling, 
so for school halls and lecture rooms which are usually 
lofty if it is not possible for the contractor to fix pendants 
except in such positions as would be between the teacher 
and the eyes of the children or students on the back seats, 
an equally useful effect can be obtained by placing the 
same number of lights in a ceiling fixture in the centre 
of the room. 

There has been in the past unfortunately too great a 
tendency to light schoolrooms by rows of lights, but 
such a method is far from ideal, for children are naturally 
restive, and no matter how high the lights are placed 
above the floor level the children are certain to fix thier 
eyes upon them when considering some little problem 
that is troubling them. It is most difficult to prevent 
children looking at lights if they are anywhere in the line 
of vision, so that the onlv thing to be done is to place the 
lamps in such a position and shade them in such a manner 
as will render it impossible for the child to see the light 
source except by abnormal means. This can only be 
arranged by lighting each desk independently somewhat 
in the manner in vogue in certain banks and post offices. 
A short standard should be fixed at the left-hand corner 
of the desk. It should be provided with a deep reflector 
shade which completelv shrouds the lamp, and which 
should be made of enamelled iron or other unbreakable 
material The depth of the shade should be such that 
the lamp will be invisible unless the child leans forward 


to his full extent and then twists his face upward. The 


hght will be thrown directly on the desk and so that the 
shadow of the pen or pencil will be thrown from left to 
right, or away from the paper. 

It will be found that when such a method of lighting is 
adopted à lamp of small candle-power will be ample 
and if three or four obscured lamps fixed in a ceiling 
fitting are used for the general lighting of the room the 
effect will be all that can be desired. 

Blackboard lighting will, of course, be carried out 
either by a bracket along the top carrying a Tubolite strip 


. Or by curved inwardly-directed brackets fitted with poke 


bonnet or shell reflectors of metal. The lighting will thus 
be entirely hidden from the children, although the board 
will be brilliantly illuminated. 

A point which is worthy of consideration is the lamps 
that should be used. Any lamp fixed in a standard on a 
child's desk will be subject to a good deal of vibration 
and so the cost of renewals of ordinarv metal filament 
lamps might be excessive. Carbon lamps by reason of their 
inefficiency are out of the question unless current is 
generated cheaply on the premises, and so it 1s probable that 
low voltage metal filament lamps either connected in series 
across thé supply mains or in the case of an alternating 
current circuit, used with an auto-transformer will commend 
themselves to the contractor who desires to make his 
school lighting work as effective, economical, and satis- 
factory as possible. 


—— Ó— Bá— t 


The report of the Committee on the electrification of 
Norwegian Railways declares that a great amount of 
money can be saved by applying electric traction to the 
new lines to be constructed. As the Norwegian railways 
do not pay very well, it 1s absolutely essential that the 
cheapest form of electric traction should be found, and 
in the last twenty vears the State has adopted a policv 
of acquiring water power for this purpose. The only actual 
railway project imminent is the conversion of the Christi- 
ania-Drammen Railway, but several private lines are 
already electrified. The general report of the Committee 
is in favour of a complete investigation into the whole 
question of: converting the Norwegian lines, and it points 
out that the question is mainly one to be settled by experts 
and not by politicians. In view of the conversion of the 
railways, a large international combination of water power 
installations in Scandinavia has recently taken place, with 
a capital of £2,000,000, 1n which the three principal German 
electric manufacturing firms are interested. | 
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Modern Practice with 
Storage Batteries. 


By George Clifton. 


It is seldom that a private electric light plant is laid 
down without a storage battery being installed to carry 
the load when the engine is not working, or to steady the 
voltage at the lamp terminals when the machine is running. 
But hitherto private plants have only been installed in 
the larger country houses and public or private institutions 
as asylums, hospitals or workhouses, on account of the 
high first cost of such an installation. But since the intro- 
duction of the metal filament lamp with its comparatively 
low consumption of energy a large and increasing demand 
has arisen for small generating plants. In the majority 
of instances the dynamo is driven by a petrol or paraffin 
engine direct coupled, the lamps are supplied with energy 
at 25 or 50 volts, and in connection with such installations 
it is the custom to employ & small battery, varying in 
capacity from, say, as low as 45 to as high as 1,120 ampere 
hours, according to the number of lamps installed. 

Whilst a few years ago what is known as private plant 
work was carried out mainly by a few contractors who 
specialised in that class of work and who had secured a 
high reputation for the way in which they carried it out, 
at the present time such is the demand for electric light, 
and so cheap is the combination of engine, dynamo and 
battery which is required that orders for small generating 
sets may be secured by any and every firm who cares to 
cater for the. business at a reasonable price. Many con- 
tractors who have not hitherto carried out such work may 
therefore be called upon at any time to lay down a set of 
accumulators, and it is hoped that the following notes 
regarding modern practice in secondary battery work may 
be of both interest and value. 

Few contractors possess an intimate knowledge of the 
construction and behaviour of the storage cell ; indeed, it 


has been said, and with some truth, that the 
general impression appears to be that it is merely a piece 
of apparatus which is capable of storing a given quantity 
of electrical energy that is, so to speak, pumped into it 
from a dynamo, and also that it is possible to withdraw 
from 75 to 90 per cent. of this energy at will and in any 
quantity given for a given time, such time varying in 
proportion to the quantity being taken per hour. As a 
Bn of fact, the storage battery does not store electricity 
at all. 

When electrical energy is applied to the storage battery 
it effects & chemical change at both the positive and 
negative plates as well as in the solution, or electrolyte. 
Planté, who was the first scientist to carry out experiments 
with various substances with a view to devising a secondary 
battery, found that when two perfectly clean sheets of 
pure lead were placed in a vessel containing diluted 
sulphuric acid no change took place until a current of 
electricity was caused to pass into the solution by means 
of one plate and allowed to leave it by the other. He 
found that the plate which was connected to the positive 
pole of the primary battery became coated with peroxide 
of lead in the shape of a brown film, and that whilst this 
film was forming oxygen gas was given off freely. The 
plate connected to the negative pole changed in colour to & 
dull grey, which analysis proved was pure lead in a spongy 
condition, and it was further found that hydrogen gas was 
driven off during this changing process. 

Planté's next step was to ascertain if the process could 
be reversed, and he connected wires from the plates to a 
galvanometer and found that as soon as contact was made 
a weak current at a potential of about two volts began to 
flow. There is no need to deal further with the work of 
Gaston Planté; it is sufficient to say that he ultimately 
succceeded in intensifying both the amount of current 
obtainable from the plates, and the duration of the second- 
ary flow. ' 

The action of the secondary cell is therefore chemical 
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rather than electrical. Energy applied to the plates and 
electrolyte causes certain changes to take place, and as 
soon as a metallic or other path is provided between the 
plates whereby electrical cnergy can pass these changes 
tend to return to their original condition, and in so doing 
generate electrical energy. 

The principal improvement effected on the Planté type 
was by another scientist named Faure who devised a means 
whereby the active material was added to the plates 
by mechanical means, and the time necessary to “ form "' 
the plates reduced from several weeks to a few days. 
He added red lead, litharge, etc., made into a stiff paste, 
to his plates, and later provided mechanical means in the 
shape of grooves or holes which enabled the paste to be 
firmly held in place. The majority of storage batteries 
are now made on the Faure principle, although there 
are not wanting signs that the tendency of battery designers 
in future will be to revert somewhat to Planté's methods. 
There have been few striking or noteworthy improvements 
in storage battery manufacture of late years, and the 
increasing demand for these appliances will probably 
lead makers to carry out their experiments with & view 
to finding simpler and more efficient methods of manu- 
facture with redoubled energy. It is common knowledge 
that for many years the efforts of all designers of plates 
of the Planté type have been made with a view to increasing 
the active area of the plates. This can only be done by 
improved methods of subdividing the base lead from 
which the active oxides are produced. Improvements have 
consequently been effected in grooving and scoring 
machinery, in lead squirting through dies, and in casting lead 
webs of remarkable thinness under heavy pressure. Plante 
electrodes were improved through these means and 
became more subdivided with a considerable increase in 
capacity resultant upon the increased exposed area. But 
continuous service, especially under severe conditions, 
showed that with plates of the Planté improved type there 
was a tendency to lose peroxide of lead, with the result that 
it was replaced from the base material. The lead supports 
consequently themselves changed in nature and became 
active material and the consequent loss of mechanical 
strength resulted in the speedy breaking up of the plate. 
The life of a Planté plate, as a positive, depends on the 
strength and thickness of the base, and it is said that 
recently two of the larger manufacturing companies 
have modified their positive plates by increasing the 
thickness of the leaden webs. This modification has had the 
effect of increasing the durability of the plates as well as 
their weight and cost, but, on the other hand, the capacity 
per square foot of active surface has been somewhat 
reduced. 

The plates, which are manufactured in a number of 
different sizes, are made with lugs by means of which 
several plates are cast into one section, each having that 
number of plates of a certain surface area as will give 
the required capacity. As every square inch of surface 
is equivalent to a certain amount of electrical energy, the 
number of plates built up into a section are dependent 
upon the amount of energy required. Modern practice is 
to utilise both sides of each positive plate as active material, 
and consequently one more negative than positive plate 
is used in every section so that when the cell is built up 
ready for the addition of the electrolyte, the positive 
section is enclosed within or surrounded by the negative. 
To reduce the weight of the cell as much as possible 
however, the two outside negative plates are generally 
made rather lighter. than the others. 

It may be pointed out that it is the custom to call the 
brown plate positive and the grey negative, although 
as a matter of fact the opposite is the case, the brown 
plate is the true negative and the grey the true positive, 
but accumulator makers invariably call that section 
positive which is connected to the positive pole of the 
dynamo, and vice versa, and were this custom departed 
from it would certainly cause confusion. 

Before considering the more practical aspect of the 
storage battery the chemical action which takes place 
may be described in fuller detail. When the cell is connected 
in circuit and a current allowed to flow, the positive plate 
with its active material absorbs oxygen gas, whilst that 
on the negative absorbs hydrogen from the electrolyte, 


which, as already stated, consists of dilute sulphuric acid. 

When the full quantity of hydrogen gas has been absorbed 
by the negative section the free hydrogen rises to the 
surface in the shape of an immense quantity of minute 
bubbles. When this takes place the electrolyte is said to 
have become “ milky," and as the bubbles increase 4n size 
and quantity the cell is said to be “ gassing.” The 
specific gravity of the electrolyte will have also increased 
during this charging, and as soon as the gassing takes 
place the charging current should be shut off, and electrical 
energy may be obtained from the sections. The positive 
plates will give up a certain amount of the oxygen they have 
absorbed, and the peroxide of lead will be reduced to a 
lower oxide; this, being attacked by the sulphuric acid, 
combines with it and forms lead sulphate. In the same 
way the negative plates give up hydrogen and become 
oxidised to a lower oxide, which also enters into combination 
with the free acid and forms lead sulphate. A layer of this 
substance forms over both positive and negative sections 
and so brings the plates into a state of equilibrium, the 
voltage of the cell falling in exact ratio to the creation of 
this lead sulphate. In practice the cell is never discharged 
below a pressure of 1:8 volts, at which voltage the colour 
of the plates will be seen to have slightly changed. Instead 
of dark chocolate the positive will now appear brown, 
whilst the negative will also be of a lighter hue. The cycle 
of operations resumes its course as soon as the re-chargin 
begins, the sulphate is broken up and the oxygen an 
hydrogen gases are again Absorbed. 

As regards construction, it has been commonly said that 
storage batteries are unreliable, and short-lived. Whilst 
this may have been and probably was true a few years 
ago, it is not true to-day. Improvements have not only 
been effected in the Planté type of cells, but also in the 
Faure and cells are now obtainable from makers of repute 
in this country in which the active material is so fastened 
that it is practically impossible for any portion of it to 
work loose, in which the plates are so braced that they 
do not buckle even under heavy over-discharges, and in 
which expansion and contraction are allowed for. These 
cells are thoroughly reliable and have a greatly increased 
commercial value over those sold a few years ago, and in 
spite of the improvements which have been effected, 
the increased cost of raw material, and the general rise 
which has taken place during the past year or two in all 
industrial products, high grade storage batteries are better 
value than they were four or five years ago. 


(To be continued.) 
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Metal Lamps for Sign 
e e 
Lighting. 

Every electrical contractor is aware that for sign lighting 
better results are obtained by the use of a large number 
of lamps of small candle-power than by fixing fewer lamps 
of higher power. It has been recognised that the great 
intrinsic brightness of high candle-power lamps detracts 
from the appearance of the sign and confuses the outlines 
of the letters so as to render them in some instances almost 
illegible. With smaller and less brilliant lamps the letters 
and general design of the sign can be clearly defined. A 
short time ago when lamps with carbon filaments were the 
only lamps available for sign lighting. it was the custom 
to under-run the lamps considerably, thereby reducing the 
amount of current consumed, and consequently sacrificing 
efficiency for the sake of economy. On 200 volt circuits, 
lamps made for 230 or 240 volts would be used ; whilst 
on circuits of 100 volts, lamps of 110 or 120 volts would 
be installed. The sign was less brilliant, of course, than 
would have been the case had lamps of the proper voltage 
been used, but this slight falling off in effect was of little 
moment compared with the reduction effected in the cost 
of lighting. At that time it was the custom to use 8 candle- 
power lamps, although occasionally a contractor, departing 
from the beaten track, installed lamps of as low as 5 
candle-power. Nowadays it is the practice to instal 4 
candle-power lamps, and in many instances signs have been 
erected in which the letters have been outlined with lamps 
of as low as 2 candle-power. 
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The lamps used in such instances are of the metal filament 
type, and it is usual to wire up a considerable number of 
lamps, outlining the letters with lamps round the edges 
instead of as in the older fashioned method, fixing com- 
paratively large lamps along the centre of each character. 
Considering that the manufacture of tungsten lamps of so 
low as 2 or 4 candle-power, suitable for burning direct in 
ordinary supply voltages, 1s at present impossible, and 
that some method whereby lamps of low voltage are 
employed has to be adopted, the degree of popularity to 
which signs lighted in the modern method have attained, 
is little short of remarkable. There is no need in this 
article to go into the question of why such lamps cannot 
be made, nor to discuss whether they ever will be com- 
mercially introduced ; but broadly speaking, it is at 
present impossible to make the filaments of the extremely 
small cross sectional area that would be required to give 
so small a light at even 100 volts. 

But it is practically a simple matter for the lamp maker 
to turn out low voltage tungsten filament lamps of small 
candle-power, and their current consumption is so small 
in Mig gh with the older carbon lamp, that it is possible 
to use from six to eight times the number of 4 candle-power 
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of a 4 candle-power lamp with a filament of tungsten. It 
is, therefore, obvious that for the same consumption of 
energy and consequently at equal cost for lighting, four 
metal filament lamps can be used in place of every carbon 
lamp previouslv emploved. It is equally obvious that the 
same effect as that obtained with & given number of carbon 
lamps can be secured with one-quarter the number of lamps 
of the new type. 

The cost of energy for a sign of, say, 100 lamps, for a 
year’s use, worked out on a basis of five hours’ use per 
day for 300 days, with current at 3d. per unit, would be 
as follows, were carbon.lamps used : 

100 lamps x 20 watts x 5 hours 
day. 
10 units x 300 days = 3,000 units per vear. 

3,000 units at 3d. per unit = £37 10s. 

This total must be compared with the following cost 
which would result were tungsten filament lamps substi- 
tuted for the older type : 

100 lamps x 5 watts x 5 hours = 2-5 units per day. 

2-5 units x 300 days = 750 units per year. 

750 units at 3d. per unit = £9 7s. 6d. 

These calculations show an annual saving in the cost 

of lighting the sign of £28 2s. 6d. 
It must be remembered, however, that in 
| practice the saving on alternating current 
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8 candle-power lamps of the older type 
were installed. Further, these lamps will 
withstand rough usage on account of their 
comparatively short and thick filaments ; 
they are quite as strong as the carbon lamps 
of-higher voltage, and they have a longer life 
than tungsten filament lamps of higher 
candle-power, made for use on high 
voltage circuits. It will be found by the 
contractor that there is no difficulty in 
obtaining thoroughly reliable tungsten lamps of 4 or 5 
candle-power suitable for use on 10 volt circuits. 

On alternating current circuits a special transformer can 
be used to step down the voltage from 100-110, or 200-220 
as may be the case, to the required 10 volts. It will be 
seen from the diagram that the transformer has only one 
winding. This simplifies the construction so much that 
a high efficiency transformer, suitable for use with an 
electric sign, can be obtained at a most reasonable price, 
and can be relied upon to give thoroughly satisfactory 
results. 

On continuous current circuits such a transformer cannot 
be used, and only in connection with the largest signs 
would it pay to put down a motor generator. It is, of course, 
possible to run the lamps through a set of accumulators, 
the battery being connected across the mains, and circuits 
taken off each group of five cells; but by far the simpler 
plan is to wire the sign so that the lamps are run in series. 

On 100-110 circuits the lamps can be wired 10 or 11 
in series, or a series-parallel method of wiring may be 
employed. The point to be borne in mind is that the 
svstem adopted should be such that the failure of one 
lamp should not extinguish a large number of lamps on 
one letter of the sign, so if the lamps are wired in series, 
the lamps in each group should be “ staggered " over the 
sign, so that not more than one lamp goes out in each 
letter in the event of a lamp failing, unless, of course, the 
sign is so small that such a precaution cannot be taken. 

A carbon filament lamp of 4 candle-power of the tvpe 
used for sign work would consume about 20, as compared 
with a current consumption of about 5 watts in the case 
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with the best makes the core loss will be appreciable 
in the course of a year. 

Further, an annual percentage on the first cost of the 
transformer'must be allowed for interest and depreciation. 
Against these charges must be taken into account the fact 
that the life.of the tungsten lamp is. much longer than 
that of the carbon, although this saving is again largely 
counter-balanced by the higher prime cost of the former 
type of lamp. The core losses can, of course, be minimised 
by placing the transformer on the lamp side of the control 
switch. When connected in that way it is only eneryised 
during the time the sign is actually in use and not for the 
full 24 hours of the day as is the case when transformers 
are used for private house lighting and an automatic switch 
is not employed. 

On alternating current mains the use of a transformer 
is far preferable to installing lamps in series, as if one lamp 
fails it does not extinguish others in the sign. Consequently, 
it would be necessary for 10 lamps to fail and remain un- 
replaced before the sign presented the appearance which it 
would were lamps wired 10 in series fixed on the letters. 

In connection with the foregoing remarks, it must not 
be forgotten that when a large number of tungsten lamps 
are installed on a sign in place of a comparatively fes 
carbon lamps the cost of wiring is higher on account of 
the extra number of points. Holders, however, are cheap 
enough, and too much stress need not be laid on tlus 
increased cost. The additional effect gained by the use of 
the increased number of lamps and the greater purity of 
the light obtained much more than counter-balance the 
extra cost of wiring. 
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It has frequently been pointed out that a new and 
comparatively wide market for power is now opening up 
for the station engineer in connection with ice-making and 
refrigeration work. When one pauses to consider the vast 
amount of ice that is used every day in any large city 
and attempts to realise the amount of food which has 
to he preserved in one or other form of cold storage, one 
is able to imagine the size of this market. No matter 
whether the ammonia absorption or the compression 
process of refrigeration or ice-making is employed, the 
work can be carried out by the use of electrical energy. 
Hotels, restaurants, fish, meat and game dealers, packing 
houses, dairies, all require cooling facilities of some kind, 
and it may be said that an average of from two to three 
tons of ice or its equivalent is used by the larger estab- 
lishments every day during the hot weather. 


But hitherto it must be admitted that few electrical 
engineers have given the subject of refrigeration that 
degree of attention which its importance warrants, and 
even the electrical contractor has as a general thing paid 
little or no regard to the possibilities it presents. In a 
previous article on electric refrigeration I pointed out 
that it is not a particularly expensive matter to lay down 
a cold storage plant, and that such a plant, once installed, 
could generally be made to pay for itself in a very little 
time. The principal drawback is that the whole thing 
looks too big for the average tradesman to instal, too big 
almost for the average contractor to propose to instal. 
The lower first cost of the comparatively expensive, because 
wasteful, cold chamber is a factor that receives undue 
consideration for the prospective client ; it is not easy to 
show him that the more expensive electrically driven 
refrigerating plant is a sound and remunerative investment. 


But it is obvious that a plant, once installed, could be 
made a source of profit beyond the mere preserving of 
perishable goods belonging to its owner. The goods of other 
tradesmen could be stored for which service adequate rent 
could, of course, be charged. 


Leaving for & moment the contractor's side of the 
question, it may be remarked that one of the many plans 
which have been proposed by which the central station 
could increase its output and use its waste steam economic- 
ally is to carry out refrigerating work. This plan has 
worked well in many cases, especially with those trans- 
Atlantic stations which sell waste steam for heating pur- 
poses during the winter months. Although the two loads, 
of heating and refrigerating, might overlap somewhat at 
certain times of the year, this overlapping takes place when 
neither operation is requiring the maximum amount of 
steam and so matters little. But even where the sale of 
waste steam for heating 1s not carried out, ice-making can be 
made a part of the business of the central station. Steam 
is available for ice-making every day of the year, although 
the principal demand for the product takes place during 
the summer. But by storing the ice made during the 
winter season the tonnage of ice available per day during 
the summer is increased by over two hundred per cent., 
and although the storing of this amount of ice would throw 
a certain load on the refrigerating plant which would 
render it too expensive were steam generated specially 
for the purpose, with waste steam available the cost is 
inappreciable. There is always a good demand for ice, 
and in the United States ice-making as a by-product of 
the station is being seriously and favourably considered 
by an increasing number of station engineers. 


In 1909 a small station in America installed an ice plant 
capable of manufacturing ten tons of ice per day. The 
plant utilised the exhaust steam, and it was found that 
there was not only sufficient steam for the ice-making but 
ample for the supply of distilled water for which to make 
the ice. The only additional labour necessary was two 
men, working in shifts. Their duty was merely to pull 
cakes of ice out of the tanks as soon as they were frozen 
and cart them off to the cold storage chamber. The absorp- 
tion machinery is looked after by the workmen employed 
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in the generating station, and whilst some additional work 
was thrown on the office organisation by the new departure, 
it was not found necessary to engage extra clerical assist- 
ance. All the ice made was sold wholesale and realised 
from fourteen to fifteen shillings per ton. Making the 
fullest allowances it will be seen that the station cleared 
approximately ten shillings per ton or from five pounds 
to five guineas & day on an average throughout the year, 
& total of eighteen hundred pounds per annum. 


From a description of the plant it is clear that there 
are some interesting features which differ from those in 
the majority of ice-making plants which are not operated 
as an auxiliary to an electrical generating station. In the 
ordinary compression ice-making plant which is operated 
independently it is not considered good practice to build 
a cold storage plant, and for this reason. An independent 
plant would cost, to instal, roughly, £250 per ton of daily 
ice-making capacity. A ten-ton plant would therefore, 
roughly, cost £2,500 with building and land, and the 
interest on the added investment made by building a cold 
storage chamber, plus the high cost of operating the ice 
plant the year round and maintaining refrigeration of the 
cold storage room to prevent the melting of the ice stored, 
makes it cheaper, it is said, to put in additional ice-making 
capacity for service during the summer months than to 
build and maintain a cold storage building. 


But with the central station the position is different. 
In the first place the exhaust steam is available during 
the whole of the year, and if it is not utilised in ice manu- 
facture or refrigeration, it is simply wasted. If it can be 
utilized during the cold weather to make and store ice for 
the heavy summer demand, the income of the plant is 
considerably increased. The operating cost of the ice plant 
per ton of ice will therefore be less than that of main- 
taining an independent plant at work only part of the year. 
Another condition at the station which is said to have 
made it desirable to instal storage rather than additional 
ice-making plant is the fact that ammonia absorption 
apparatus costs more per daily ton of capacity than com- 
pression apparatus, and therefore the additional daily ice- 
making capacity would represent a larger investment than 
in the case of the compression machines. Further, the 
amount of waste steam available for condensation into 
distilled water might not be sufficient to increase appre- 
ciably the amount of ice manufactured. 


To go more closely into figures the ice plant, with a rated 
capacity of 10 tons daily, cost approximately £4,500, the 
buildings being solidly constructed of brick throughout, 
and with all walls heavily insulated. The new cold storage 
building is constructed to hold 2,000 tons of ice and will, 
therefore, hold the full output of the ice factory during 
two-thirds of the year. It is estimated that the power 
expended in refrigeration to keep the stored ice in condition 
will reduce the capacity of the ice-making plant from 10 to 
about 84 tons per day. This storage building cost roughly 
£3,700 to erect and equip, so that the total cost of plant 
and storage amounted to just over £8,000. It is pointed 
out that if one makes the reasonable assumption that the 
greater part of the demand for ice is confined to one-third 
of the year, or say 100 days, the 2,000 tons of ice stored will 
enable the plant to deliver 20 tons per day out of storage 
as well as the 84 tons which are actually made each day. It 
will be seen, therefore, that for a capital expenditure of 
£8,000 on ice-making plant the station possesses a plant of 
a season capacity of nearly 30 tons per day. 

The financial result has been summed up as follows: 
Carrying out the assumption that the plant will be operated 
300 days per year, 200 days of which are mainly taken up 
in storing ice, 100 days in drawing ice out of storage and 
direct from the tanks, and two months for any overhauling 
for repairs necessary, the yearly capacity of the plant will 
then be as follows: 100 days manufacturing capacity at 
8) tons per day, 850 tons; ice drawn from storage, 2,000 
tons; total season's capacity, 2,850 tons. If all this can 
be sold at a price of 14s. per ton the income from the ice 
plant will be roughly £2,500, or as nearly as possible 32 per 
cent. gross return on the investment. Certain operating 
expenses must be taken into account. The wages of the two 
men mentioned and a proportion of the management and 
establishment charges must be borne by the plant. But 
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even making an ample allowance for these, it will be seen 
that ice-making is likely to prove a profitable venture. 

Ammonia is now used in almost all refrigerating plants. 
as it is cheap, fairly efficient, and does not corrode the 
materials with which it is surrounded. The apparatus used 
with it is less expensive than that required when either 
sulphur or carbon dioxide is used. The vacuum process, 
which consists in drawing water vapour rapidly from a 
space above the surface of the water and the production of 
new vapour which is in turn removed, absorbing the heat of 
liquefaction from the water and thus produre ice, is now 
recognised as being extremely inefficient, and though 
experiments, some of which are fairly successful, are being 
made with other agents, it is likely that ammonia will be 
used for some years to come. 

The first practicable machine was that which used water 

in conjunction with ammonia gas, but this also proved far 
from efficient and is not popular to-day. In this type the 
pressure of ammonia is obtained by heating liquid ammonia 
by steam coils in a generator somewhat similar in con- 
struction to the ordinary steam boiler. Ammonia gas is 
driven off under pressure and is then liquefied with cold 
water and evaporated in a manner similar to that adopted 
with the compression type of apparatus. In the com- 
pression type, the ammonia gas is compressed and raised 
to a certain pressure, and the cooling effect is produced bv 
allowing this gas to expand. The ammonia method can be 
employed in two distinct ways, in one of which the direct 
expansion is used to cool a solution of chloride of lime or 
of brine which is driven by a circulating pump through the 
refrigerating coils; in the other, the ammonia is used 
direct in the cooling coils. The former system is 
generally used in refrigevating work. 
" There is nothing complicated about either the installing 
or the running of a refrigerator plant, and the contractor 
who turns his attention to the subject muy feel confident 
of successfullv overcoming any difficulties that may present 
themselves. The electrical part of the work, apart from the 
lighting that is necessary, consists of installing electric 
motors to drive the machines, but it is probable that a con- 
tractor who secured an order to lay down such a plant 
would carry out the whole of the work himself. 

The plant usually consists of two main compressors. 
motor driven, the speed being about 130 r.p.m., and about 
45 h.p. should be allowed for a compressor of about 8 to 10 
tons refrigerating capacity, although a larger plant would 
not require the same proportionate amount of power. The 
reason two compressors are installed is, of course, to guard 
against total breakdown. The ammonia condenser is usually 
open to the air, and an endless coil is placed in the tank, the 
cooling water being pumped over this by a motor-driven 

ump. 

à The contractor should note that the term “ ton of 
refrigeration " employed in refrigerating work expresses 
the amount of cooling that can be obtained from a plant 
of given capacity and is taken from the cooling effect of a 
ton of ice spread over the full 24 hours. Taking a ton of ice 
as weighing 2,000 lbs., which is the Trans-Atlantic custom. 
the total heat it would absorb would be 284,000 thermal 
units, so that the cooling effect in one hour would be 11,706 
thermal units. The term is likely to misiead until it is 
realised that the total cooling effect is spread over 24 hours. 
To put it briefly, a plant giving one ton of refrigeration will 
extract 11,700 thermal units per hour, or 1,950 thermai 
units per minute from the substance, such as brine or 
chloride of lime solution that it 1s employed to cool. 
Another point to be noticed is that a plant rated as giviny 
one ton of refrigeration will only produce 4 ton of ice in 
94 hours. As a matter of fact, slightly more than this 
amount can be produced, but all calculations had better be 
based on the above figure. A ton of refrigeration would be 
required to liquefy, at ebout the same temperature a ton 
of ice at exactly 32° F. Conversely water transformed inte 
a ton of ice at the same approximate temperature woul! 
also require a ton of refrigeration. Such ice would be of ne 
use for any purpose, as it would be practically at melting 
point, and further power must be used to reduce the 
temperature to a degree at which the ice can be handled 
commercially, 

A lurve firm of provision dealers recently laid down an 
improved refrigerating plant und an account of the results 
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experienced will be of interest. During very hot weather 
thev required 10 tons of ice per week, the general average 
throughout the warm season being about 5 tons per week. 
The refrigerator they laid down consisted of a 4-ton com- 
pressor driven by motor at 850 r.p.m., six lengths of double 
pipe condenser, four brine tanks, and 700 ft. of direct- 
expansion ammonia piping. of which about one-half was 
immersed in the brine tanks. The cost of the machine outfit 
and laving down the plant was about £360, and although 
the refrigerator has iei running over two years, the 
repairs required have been practically nil, and it is esti- 
mated that the plant will have paid for itself in another 
three years. 


Central Station Managers. 


A leading supply engineer recently gave his opinion as 
to the necessary knowledge of human nature that a station 
engineer should possess, and laid down a rough and ready 
line of action that he should follow. He said that the 
modern central station man on account of coming in 
contact with in different types and classes of human 
nature has to combine in a sense, in his own make-up, the 
characteristics of all the different types. He should develop 
to the utmost the faculty of adaptability. The same 
characteristics should be expected from all those of the 
station staff whose duties bring them in contact with the 
general public. All customers should be treated with the 
utmost courtesy and their inquiries promptly and fully 
answered. Many a grievance which in time assumes serious 
proportions has its origin in some small neglect, some 
inattention out of all proportion to the ultimate effect. 
Regular meetings of the staff should be held at which 
matters of common interest and subjects that affected the 
interests of the station could be discussed fully, without 
reserve, and at which any prejudices that existed between 
different members could be cleared away. A manager 
should be able to study his men and ascertain their suit- 
ability for the posts they occupied, and to remove, promote 
or retain as he thought fit. There should be no inter- 
ference by directors or other officials with the working of 
the station staff. | 

The engineer in question felt that it was alwavs an 
advantage to both the supply company and the muni- 
cipality in whose area they were working if they could get 
together from time to time on some common ground and 
work out the best and fairest line of action between the 
two bodies with regard to the various points such as road 
work with which they were occasionally at variance. The 
question of supply company tariffs he considered should 
be a matter which affected the municipality and with 
regard to which the town council had a right to express 
an opinion, and he pointed out that in certain quarters 
this 18 now accomplished by placing the rates and regu- 
lations of the central station in the hands of a commission 
which should protect the interests of both the municipality 
and the station. He laid great emphasis on the necessity 
for the central station manager showing himself an energetic 
citizen of the town in which he was stationed for the time 
being and felt that he should join the various clubs, and get 
in touch by every method possible, with the business men, 
manufacturers and professional men of the town. He was 
also of opinion that the central station engineer should 
also act as a consulting engineer for his various customers. 
He held the view that prospective clients should feel that 
the manager would advise them as to the apparatus they 
should buy, or the manner in which their light or power 
installation should be carried out, as in that way he would 
be considering their interests ; but he should take care to 
consider in such advice their interests rather than his own. 
He felt that by so doing the central station manager will 
undoubtedly in the long run create a condition which will 
operate in the interests of the company he represents, as 
there is no asset better than a feeling of confidence, by the 
customer, in the central station engineer and manager. 
He made a further suggestion that the meter reader could 
render valuable assistance to the company in that he 
came more closely in touch with the customers than any 
other member of the staff, but at the meeting at which 
these views were made public strong exception was taken 
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to this opinion. Those who had had lengthy experience in 
the matter held that the meter reader should have nothing 
whatever to say in the houses he visited. Were a complaint 
made to him. his duty was merely to report it and not to 
comment on it, as the type of man who is usually employed 
as a meter reader is not usually of sufficient intelligence 
and acumen to further the interests of the company where 
such complaints were at issue. 

(NoTE.—It is seldom that views regarding the duties of 
central station engipeers are expressed so freely by one of 
themselves, and the opinions reported above are certainlv 
of interest to contractors. How far they will be in agree- 
ment with them is another matter. Still, certain of the 
suggestions have a distinct value; for instance, there will 
be few, we imagine, opposed to the idea that in any district 
where a supply company is working its officials and those 
of the municipality in whose area the mains are laid, should 
meet together and discuss subjects of mutual interest. But 
certain of the other views expressed appear to us to need 
discussion and we invite correspondence, not necessarily 
on the above article, but with regard to the duties of the 
station engineer, from the contractors’ standpoint. We 
shall then publish the views of central station engineers on 
the subject. With regard to the correspondence we would 
point out that in controversial topics such as this there 
are many who hold opinions with which it would not be 
advisable from a business point of view for them to be 
identified. There are others who feel that there 1s some- 
thing un-English in signing a latter with an assumed name. 
Both these reasons might deter contractors from expressing 
their views, and recognising this, we shall adopt a some- 
what unusual course. We shall ask all correspondents to 
favour us with their name and address as a guarantee of 
good faith, but in no case will such name and address he 
published, nor any other clue given to the identity of the 
writer. The published letters will be distinguished alpha- 
beticallv, the first letter being initialled “ A," the second 
“ B," and so on.— EDITOR.) 


STANDARD BOOKS. 


ENTRAL ELECTRICAL STATIONS: Their Design, 
Organisation, and Management. By Chas. H. Wording- 
ham, A.K.C., M.JInst.C.E., M.Inst.Mech.E., Late Memb. of 
Council Inst. E.E., and Electrical Engineer to the City 
Manchester; Electrical Engineer-in-Chief to the Admiralty. 
Second Edition, revised. In large 8vo. Cloth. Pages 496. With 
145 illustrations, including 7 plates. 24s. net. (R151) 
LECTRICITY IN FACTORIES AND WORKSHOPS: 
ITS COST AND CONVENIENCE. A Handy book for 
Power Producers and Power Users. By A. P. Haslam, M.I.E.E. 
328 pages, with numerous illustrations. Large crown 8vo, cloth. 
78. 6d. net. (329) 
LECTRICAL RULES AND TABLES, A Pocket Book of. 

By J. Munro, C.E., and Andrew Jamieson, M.I. E. E. ; 19th 
edition. 8s. 6d. (R4119) 
HE TRIE LIGHT FITTING. A handbook for working 
electrical engineers. By J. W. Urquhart. Crown 8vo, 
cloth. 5s. (333) 
LECTRIC LIGHT FOR COUNTRY HOUSES. A practical 
handbook, including particulars of the Cost of Plant and 
Working. By J. H. Knight. Crown 8vo, wrapper. ls. (334) 
EEEk LIGHTING. By Alan A. Campbell Swinton, 
M.Inst.C.E., M.I.E.E. Crown 8vo, cloth. 1s. 6d. (335) 
LECTRIC WIRING, DIAGRAMS AND SWITCHBOARDS. 

By Newton Harrison, E.E., Instructor of Electrical 
Engineering in the Newark Technical School. Crown 8vo, cloth. 
5s. net. (339) 
POCKET-BOOK OF ELECTRIC LIGHTING AND 
HEATING. By S. F. Walker. Foolscap 8vo, 448 pages, 

270 Diagrams. 7s. 6d. net. (3748) 
qoe e SHIP LIGHTING. A Handbook on Fitting and 
Running Ship's Electrical Plant. By J. W. Urquhart. 
Fourth edition, revised and enlarged, 365 pages, with 90 illus- 
trations. Crown 8vo, cloth. 7s. 6d. (3731) 


Technical Book Department, 149, Fleet Street, E.C. 


The Automatic Transportation Company, Buffalo, N.Y., 
builds an electric truck especially designed and constructed 
for handling baggage and freight at railway and steamship 
terminals, etc. The truck is said to accomplish a definite 
saving of from 25°% to 30°, over the former mode of hand 
trucking. 


14 THE ELECTRICAL MANUFACTURER & INSTALLATION ENGINEER. 


No. 12030. 


3-4 lb. iron, 225 watts, 14/6 
including 6ft. of flux and plug. 


—— 


No. 12015. 


3 pint copper and brass or all brass kettle, 475 watts, 21/- 
Boi 


ils in 13-14 mins. 


No. 12020. 
16 x 10 in., 200 watts "m e 50/- 
24 x 12 in., 300 watts E^ t 84/- 
30 x I2 in., 500 watts " .. ) 100/. 


COMBINED COOKER AND GRILL. 
No. 12004. 


Grill, 1000 watts, } gallon boiler, oven 750 watts, 


minimum 150, including utensiis, £4 15s. 


Simplex 
Electric 
Cooking 
Appliances 


The arrangement of the element 

in Simplex Appliances ensures as 

nearly as possible 100°, 
efficiency. 


Guaranteed for a Year 


A close connection with the 
practical aspect of requirements 
of Electrical Cooking and heat- 
ing in conjunction with an ex- 
tensive knowledge of the wants 
of the consumer, has enabled 
us to introduce a line of appliance 
which may be relied upon to 
give every satisfaction. — 


This is combined with minimum 
running costs. 


Samples may be seen at— 


Simplex Conduits, Ltd. 


Garrison Lane, Birmingham. 

113-7, Charing Cross Rd., London, W.C. 
16, Corporation St., Manchester. 

72a, Waterloo St., Glasgow. 

61, High Bridge, Newcastle. 

11, Denmark Street, Bristol. 

12, Gascoigne St., Leeds. 

190, Commercial Rd., Newport. 

14, Heathfield Street, Swansea. 

1, Dawson St., Liverpool. 
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Control of Motor-Driven Pumps. 


. It was not until the introduction of the metal filament 
lamp, with its threat to reduce considerably the revenue 
of the supply undertakings, that serious attention was 
paid to the opportunities afforded for the use of electricity 
in the average household for other than lighting purposes. 
It is true that desultory efforts had been made by con- 
tractors and station engineers, with the assistance of 
manufacturers, to popularise the use of fans and cooking 
and heating appliances, but these attempts were made in 
& half-hearted manner, and there 1s little room for wonder 
that they were comparatively unsuccessful Now the 
importance of securing customers requiring a day load is 
realised by everyone concerned, and whilst makers, for 
their part, have improved designs, introduced new types 
and cheapened prices all round as well as increased the 
efficiencies of the various appliances, the contractor has 
gone out to find the business whilst the station engineer 
has revised his tariff for power and heating. 

The fan motor and the flat iron are probably the two 
most widely used domestic electric appliances; indeed, 
one of the leading American supply companies has over 
7,000 flat-irons connected to its mains, and draws from 
them an average monthly revenue of over £700. So general 
a use of these 1s not Men in this country as yet, although 
improvements in the designs of the irons are being effected 
which are increasing their popularity. But both contractors 
and manufacturers are turning their attention to dis- 
covering other applications which can be made and one 
of the latest of these is in automatically controlling the 
supply of water to country houses or other premises where 
the water is raised from a well or low level reservoir, and 
where electrical energy is available. The water is pumped 
into a tank at the top of the building, but hitherto some 
rough and ready method has been adopted of signalling 
when the water level had reached the minimum allowed, 
after which the pump motors were started by hand and 
the store replenished. 

The auto-controller automatically starts and stops the 
pumping motors when the water falls below and reaches, 
as the case may be, certain pre-determined levels, the 


manner of operation being shown in the diagram, which is 
almost self-explanatory. The length of the chain attached 
to the ball of the float switch is so adjusted that when the 
level of the water sinks below a certain point, the arm of 
the switch is raised. In doing so the motor circuit is closed 
and the pump is automatically started by means of the 
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CONNECTIONS OF CONTROLLER WITH FLAT SWITCH. 


self-starting controller. As the water level rises the ball 
rises with 1t until it reaches such a height as to bring the 
weight into play. The arm of the float switch.is then 
depressed and the motor cut out until the ball sinks suffi- 
ciently, as the water is used, to again close the circuit. 
Except in the smaller sizes of self-starters, the motor 
circuit is opened by an auxiliary switch which is provided 
with a powerful magnetic blow-out device. 


From a Contractors Notebook. 


Arranging Concealed Conduit. 


The majority of the wiring plans which are prepared for 
buildings in which the wiring is carried out in concealed 
conduit, when examined give the impression that the 
tubing can be, or has been, laid in a hap-hazard manner. 
picking up from one light or switch to another, and running 
in any direction which would enable a small saving to be 
effected by reducing the amount of tube and conductor 
necessary. The usual plan shows conduit fixed under or 
between floors, crossing girders or going through stone or 
concrete walls as the case may be, but usually the impres- 
sion is only nmn because the plans have been hurriedly 
or inaccurately drawn. In all high-class installations there 
are certain general rules for running conduit. When it is 
laid under floors it is installed in à manner best adapted to 
or suited for the particular kind of flooring. The modern 
custom is to run it in straight lines, parallel with the walls 
of the building. Ordinarily, all horizontal runs of tubing 
are placed under floorings whether in rooms or passages. 
Horizontal runs are seldom if ever placed in walls or par- 
titions. Upright runs, on the other hand, can only he placed 
in such positions. The modern custom is also to limit the 
number of bends from one draw-in point to another to 
four, not including those at the ends of the run. Orthodox 
fittings should always be used and only in cases of absolute 
necessity should fittings, as long bends, or specially angled 
bends other than those supplied by the conduit maker be 
allowed. There are cases, of course, where some sort of 
“ set” has to be put in a length of conduit to allow it to 
follow some special line in the building, but where possible 
such deflections from the straight should be made by means 
of a pull-box or draw-in box. The conduit must be clamped 
to the wall or floor joists with proper pipe hooks, or con- 
duit clamps and not in a rough and ready manner by means 
of cut nails as is frequently done. Where the draw-in 


system is to be adopted, the conduit must be firmly fixed 
and if necessary guyed or anchored in position to with- 
stand the strain of drawing in the conductors. 


Use of Pilot Lights: 


Every contractor is familiar with tbe use of the pilot 
lamp in connection with generating machinery, and would 
look askance at a proposal to fit up an engine room without 
a light being installed which was fed direct from the bus- 
bars. But the pilot light may be of value in ordinary 
house wiring, and may be instrumental in removing or 
preventing a good deal of complaint. It frequently happens 
that cellaring or stabling has to be wired, and it is con- 
nection with such parts of the premises that the principal 
waste of light occurs in practice. In wine or other cellars 
the switch 18 placed close to the door and the lights switched 
on when the door is opened. It is a natural action for the 
person visiting the cellar to switch on, as the cellar is in 
darkness and he cannot see his way. But on leaving the 
cellar the opposite is the case. The stairs are usually fairly 
light and in innumerable instances the person leaving 
forgets all about switching off. When it 1s remembered 
that high efficiency lamps are never installed in cellars and 
that usually the oldest and blackest carbon lamps are 
relegated there, the waste from such forgetfulness will be 
appreciated. In stabling the same remarks hold good of 
the corn-store, and frequently of the harness-room and 
coach-house. A pair of 3122 conductors run back from the 
cellar and stabling, in parallel with the lights therein, and 
connected up to a lamp-holder with say a 5 c.p. under-run 
lamp therein, fixed in the kitchen or hall, and in plain 
sight of the household would show if lights had been left 
switched on, and would not only pay for itself in a short 
time, but would effect a considerable further saving in the 
electricity account. 
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We give herewith a brief synopsis of the price lists and 
catalogues to hand during the month. Copies of any of 
these lists will be forwarded to contractors on application 
to the firms concerned ; and we shall be obliged if our 
friends will be good enough to mention THE ELECTRICAL 
MANUFACTURER AND INSTALLATION ENGINEER when making 
the application. 


SIMPLEX CoNpvurrs, LTD. 
(Garrison-lane, Birmingham.) 

Cards in colours illustrative of '' Spookie" Shades, “ a 
cheap and effective method of decorating artificial light 
with all the effects of stained glass"; Simplex pamp- 
holders, English manufacture, with price list. 

Electric Light Fittinys. 

Illustrated list in period styles, together with original 
designs suitable for use with Holophone glassware. 12 pages, 
50 illustrations, issued by Simplex Conduits, Ltd., Garrison- 
lane, Birmingham. | 


SIEMENS Bros. Dynamo Works, Lrp. 
(Supplies Dept.: 39, Upper Thames-street, E.C.) 
Price Sheet M. III. of the “ Domestic " motor equipment 
for sewing machines. 


FaALcoN Ironworks, Lrp. 
(Oldham.) 

Illustrated lists of geared winding or hauling engines, 
worm-geared capstan engines, endless rope haulage gear, 
long type geared hauling or winding engines, etc., elec- 
trically driven single drum haulage gears, “ Falcon " 
friction clutches, ‘‘ Falcon" patent automatic sectional 
tub axle greasers, ‘‘ Atherton ' patent wire-rope haulage 
clip, etc. 

Union ELEcTRIC Company, LTD. 
(Park-street, Southwark, S.E.) 

Illustrated list No. 5022 of “ Union” direct current 
interpole motors and dynamos from 50 to 250 h.p., with 
prices, tables of dimensions, etc. 


List No. 7023, illustrating the ‘‘ Excello " patent intense 
flame arc lamp with deposit-free globe, for direct current 
and alternating current. Showing also dioptric globes, 
reflectors, covers, transformers, and accessories, with 
diagrams of dimensions. 


BRITISH ALUMINIUM CoMPANY, LTD. 
(109, Queen Victoria-street, E.C.) 


Illustrated leaflets showing bare aluminium transmission 
lines erected for the British War Office at Aldershot; 
aluminium transmission line (braided) erected at Lyme 
Regis, along the sea coast; bare aluminium transniission 
lines supplied to the Northern Light, Power, Coal 
Company, Ltd., Dawson City, Klondyke; aluminium 
bus-bar and switchboard connections, supplied to the 
specification of R. A. Chattock, Esq., M.LE.E., Citv 
Electrical Engineer, Birmingham Corporation Electric 
Supply Department; aluminium in standard forms; 
aluminium battery connections and feeder connections 
installed to the specification of Sir Alex. B. W. Kennedy, 
P.P.Inst.C.E., Chief Engineer Westminster Electric Supply 
Corporation, Ltd., London ; aluminium plant in chemical 
works ; aluminium bands and bow collectors. Full details 
of anv of these manufactures will be forwarded on applica- 
tion. 

ARMORDUCT MANUFACTURING COMPANY, LTD. 
(Farringdon-avenue, E.C.) 

Illustrated list C 1103 of Armorduct steel conduit, conduit 
accessories, distribution boards, switchgear. mill fittings, 
ship fittings, etc. ; stiff boards, 112 pages, 300 illustrations, 
250 references. 


THE EvectricaL Company, Lrp. 
(122-124, Charing Cross-road, W.C.) 
Illustrated list of direct current dvnamos, motors, motor 
starters, motor generators, and converters, spare parts, 
etc. ; with various practical notes and tables; 40 pages, 
35 illustrations. 


JOHN DUGDALE & COMPANY. 
(Failsworth, near Manchester.) 
Leaflet of the “ Constellum " adjustable shop window 
light fitting by which lights are instantly set to any deaired 
position, giving focussed illlumination without glare. 


FosTER ENGINEERING CoMPANY, Lrp. 
(Wimbledon, London, E.C.) 
Illustrated leaflet of large capacity '' Foster’’ trans- 


formers 35 kw. three-phase 40 cycles, and 50 kw. single- 
phase 50 cycles. 
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WM. GEIPEL & CoMPANY. 
(Vulcan Works, St. Thomas-street, S.E.) 


List No. 811, automatic time switches, ‘‘ Arbiter " and 
" Opus " types. 


TETLEY & COMPANY. 
(Falcon Electrical Works, Salford.) 
Illustrated leaflets descriptive of “ New Departure" 


switch fuse, main switches, ' Rex” switches, fuse boxes: 
“ Falcon ” ironclad liquid theatre dimmer. 


THE British THomMson-Hovuston Company, LTD. 
(Rugby, and 83, Cannon-street, E.C., etc.) 

List No. 299, prices and illustrations of jointless, pressed 
steel Gear Cases for tramway motors. 

List No. 300, B.T.H. High torque alternating current 
Watt-hour Meter (type RH.) house service pattern. 

List No. 301, B.T.H. Controllers for tramway service, 
with rheostatic break as run-back preventer, motor cut-out 
switch, etc. 

List No. 302, Automatic Starting Rheostats, for induc- 
tion Motors with slip-ring rotors. 


ADAMS MANUFACTURING Company, LTD. 
(Bedford and London). 


Leaflet No. 30-1, Adams Igranic combined autematic, 
self-acting Motor Starting Rheostat and Main Switch for 
automatically controlling pumps, air compressors, printing 
machines, lifts, hydraulic accumulators, lace machines, etc., 
or for the remote control of any machine. 


THE EvectricaL Company, Lrp. 
(122-124, Charing Cross-road, W.C.). 
Electrically-wound, self-contained clocks, operated from 
battery and from supply mains 


MEssrs. PARMETER, Hore & SUGDEN 
(Hulme Electrical Works, Manchester.) 


Hope’s patent Lyon Switch fuses, made in compliance 
with the latest Home Office regulations, 25 amp., 500 volts. 


THe SILENT ELECTRIC CLock COMPANY 
(192, Goswell-road, London, E.C.) 
The Electric Clock Buyers’ Catechism. 


Mr. Samuel Insull has returned to Chicago after a months 
vacation abroad. Mr. Insull went to England to attend the 
sixtieth wedding anniversary of his parents, and returned 
to New York on the “ Lusitania," which passed the out ward 
bound “ Mauretania,” on which Thomas A. Edison wa: 
a passenger. Mr. Insull sent Mr. Edison a wireless message 
while they were both at sea, congratulating his old chief 
on his long-deferred vacation journey. 


The street railway system of St. Luis, Mexico, has been 
purchased by an English syndicate headed by Dr. F. s. 
Pearson, of New York. The new owners propose to make 
extensive improvements and extensions to the system. 
involving an expenditure of more than £206,000. The 
construction of an interurban line to the suburbs of Solebad 
will be among the first of the extensions. The Mexican 
Central Light and Power Company will provide electrical 
energv for operating the system. 
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To CONTRACTORS. 


Have you considered our 


PETROL AIR GAS? 


THE BEST 
MACHINE: 
on the Market. 


DeLaitte & Ellwell- 
Smith Patents. 


ELECTRIC, 
WEIGHT, or 
WATER DRIVEN. 


OVER 6,000 PLANTS IN USE. 


SAFETY LIGHT, Ltd., 


ENGINEERS, 
117, Middlesex Street, 
London, E. 


f The following appreciative notice of “ The Electrical 
Manufacturer and Installation Engineer” appeared in 


" The:Hardware Trade Journal" for September 22. 

The important part which the electrical contractor, under which 
category we now include the hardwareman engaged in electrical 
installation work, is playing in the electrical industry is shown 
by the fact that one of the oldest electrical journals, the ELEC- 
TRICAL ENGINEER, has commenced to issue a monthly supple- 
ment devoted to the special interests of that particular class. 
The first number is now published, under the title of *' The 
Electrical Manufacturer and Installation Engineer," and it 
certainly contains an exceptional amount of interesting matter. 
An article which should be read by every hard wareman is that 
on “ Metal Lamps for Sign Lighting," as this is a subject to 
which we have repeatedlv drawn attention in our columns. 
There is a large amount of work to be done, and good profits 
to be made in connection with electric signs during the coming 
season, and every hard wareman should be keenly on the alert 
to piek up all the information he can on the subject. Another 
article which should be carefully read deals with the importance 
of lighting school premises in accordance with the no w-recognised 
laws of illuminating engineering. To show the practical nature 
of the article, it may be mentioned that the writer points out 
that * The standard schoolroom is approximately 24 ft. by 
30 ft. to 32 ft., and good results can be obtained by using five 
light points spaced evenly over the ceiling, each unit consisting 
of either one 100-watt or one 60-watt bulb frosted tungsten 
lamp and holophane intensive reflector, the size of lamp depend- 
ing on the colour of ceiling and walls. The light units should 
be placed about 9 ft. 6 in. above the floor, and the resulting 
illumination will be somewhat over 2 foot candles with 60-watt 
lamps when the ceilings and walls are both light in colour. 
è It is desirable to have ceiling and walls light in colour, 
as the additional illumination received from reflected light is 
of great assistance in breaking up shadows and reducing their 
density." Such points as the above are of value to all engaged 
in carrying out installation work and should the contents of 
the new journal, which is what in effect it is, keep up to the 
level of the first number, it will be certain of a large and growing 
circle of readers. The practical is what is wanted, and badly 
wanted, in electro-technical journalism, and hitherto few editors 
appear to have realised the fact. There is a tendency for our 
clectrical press to become academic, and to publish articles of 
a theoretical and highly mathematical nature. They are not to 
be adversely criticised on this account, their readers no doubt 
desire such articles and would be disappointed were their tastes 
not catered for; but the man who is carrying out electric 
light and power wiring requires articles of a different type. 
dealing with the everyday difficulties that arise, and the methods 
of overcoming them, and judging from the introductory note 
to the new journal, those are the"articles which it intends to 
give. 


The Electrical Exhibition at 
Olympia. 
FROM A CONTRACTOR'S POINT OF VIEW. 


By Ovx SPECIAL COMMISSIONER. 


It is doubtful if I should have visited the Electrical 
Exhibition at all had I not been commissioned by the 
Editor of the “ Electrical Manufacturer and Installation 
Engineer " to describe it from the point of view of the elec- 
trical contractor. T, in common, I suppose, with many 
hundreds of others, felt that a visit would not repay the 
loss of time. I was certain that nothing would be exhibited 
which I had not seen or heard or read about. I glanced at 
the long shelves full of catalogues from electrical manu- 
facturing and factoring firms and felt that a glance through 
them would show me as much as I could see at Olympia. 
Why should J, I argued, who am a busy man, much put 
to 1t to pay rates, give up valuable time to looking at show- 
cases full of lamps that I was in the habit of using, at 
rows of ceiling roses that I was in the habit of buving, at 
switches, fuse-boards, bells, telephones and indicators 
similar in every respect to those of which hundreds pass 
through my hands annually ? Left to myself I should not 
have gone near Olympia. 

And I should have missed a good deal! 

It is not easy to say exactly what I should have missed. 
I knew about most of the things I saw. Of some of them I 
had read descriptions in the technical press; of others, 
friends had told me in clear and lucid terms. But I had not 
seen the things I had read and heard about, and seen they 
were very different from the idea I had conjured up in mv 
mind. I had heard, for instance, of the Bruston plant, but 
I had not realised that it was quite so automatic and certain 
in action, nor was I quite clear as to how the automatic 
control worked. I did not know that the Ediswan people 
made an electric piano, and the sight of one turned out 
from their own works showed me what a varied and immense 
business that company must do, to manufacture everything 
from aeroplane fittings to electric pianos and yet make 
lamps in such quantities as almost to lead one to imagine 
that they made nothing else. I knew that Osram lamps 
withstood vibration exceedingly well and yet the sight of 
those miniature tramway cars, each in charge of a doll- 
like conductor, bumping each other gravely everv few 
seconds and not to the detriment of Osram lamp head- 
lights, did more to convince me of that fact than a daily 
Journey through town in a tube carriage lighted by Osrams. 
I knew the lighting of most premises could be improved 
by the use of Benjamin clusters; indeed, I had used 
these clusters for the very purpose, but until I saw the 
exhibit I did not know how much improvement might be 
effected in most installations were these clusters sub- 
stituted for the ordinary fittings. I knew the Simplex sold 
a number of other articles than conduit, but until I visited 
their stand I did not realise that they were a sort of White- 
ley's or Harrod's of the electrical world. For example, I 
did not know they sold convectors. This confession of 
ignorance 1s not to my credit ; indeed, it is almost with a 
blush that I make it. T have no doubt the Company have 
advertised the fact that they are open to supply any 
amount of different designs of convectors at various 
prices, but somehow or other that fact did not come home 
to me until I saw their stand at Olympia. 

I should certainly have missed a good deal had I staved 
away from the Electrical Exhibition. As there are almost 
certainly hundreds of contractors who are staving away 
for the same reasonsthat would have prevented me going, 
under other conditions, I would commend those words 
seriously to their notice, and urge them to go before it is 
too late. I hear that an impression has got about that the 
Exhibition is as yet far from successful. As to that I know 
nothing. I fancy, perhaps, that there are too manv people 
in the electrica] trade who are fond of decrying anything 
that is done which has for its object the well-being of the 
industry. Personally from my visit of last Saturday. I 
should say that the man who grumbled was hard to please. 
The hall was crowded, and with what I should be tempted 
to call “ good people." By that expression, I do not mean 
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only consumers ; I mean contractors, and their assistants, 
hardwaremen, builders, and others interested in the 
practical side of the building trade. And I should think 
these would be just the class of people exhibitors would like 
to see at the Exhibition. Of course, I do not know: but I 
think had Į been a manufacturer and had something to 
show which I wished brought into general use, say a new 
switch or a ceiling rose, or an arc lamp, they were the 
class of people to whom I should have liked to have shown 
1t. 

I have already mentioned the Bruston stand. It is 
in reality the exhibit of Messrs. R. A. Lister & Company, 
Ltd., and is certainly one of the most important exhibits 
from the contractor's point of view in the whole of Olympia. 
The Bruston system of generating places a means in the 
hands of the contractor whereby he can almost com- 
mand country house business. It is difficult to realise 


I should say that saddles made from the same material 
as the sheathing would be better still. I know very well 
that in practice the wireman will make his own saddles 
from the scrap pieces of sheathing in the time-honoured 
way, and the job will probably be all the better for it. 
Another point I have in mind is the method in which the 
copper tape which surrounds each conductor is secured 
to the busbar. I do not like the small screws and washers, | 
about the same size as those found. in ceiling roses, which 
are used for the purpose. It is true that with ceiling roses 
it is seldom that these screws work loose or get lost, but 
in such accessories there is no necessity to remove them. 
With the Henley system they have to be taken out, passed 
through the tape and again screwed up and I venture 


| to express the opinion that these screws will have an 


that a cheap and reliable generating set can be laid down | 


which not only generates at an exceedingly low figure 
but is absolutely automatic in action. It not only stops 
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irritating habit of dropping on the floor and getting lost 
instead of going quietly into place as they should. To 
my mind it would be better to make the busbar in two 
pieces, with a stud and nut at either end, so that the 
ends of the sheathing could be doubled over two or three 
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THE GENERAL ELECTRIC COMPANY'S STAND. 


itself, but it starts itself. When the lighting is finished 
with the engine shuts down: when a light is again re- 
quired it is instantly available, and if more lights are 
required than the almost microscopic battery can supply 
the engine at once starts up and proceeds with its allotted 
task. It is almost uncanny in operation. No hand regu- 
lated or automatically regulated charge and discharge 
switches are necessary. The self-contained plant does 
it all itself. And it occupies but little room, is easily ,aid 
down, and can be moved from place to place without it 
being necessary to dismantle it. It is one of those things 
that should almost fascinate the contractor, if he is keenly 
alive to his own interests. 

Then there is the new wiring system recently placed 
on the market by Messrs. Henley's, which is worthy of 
‘more than passing interest. I have an impression, after 
making a close examination of it, that this system may 
eventually be improved considerably. It is good, decidedly 
good, but I must confess that I do not quite like the brass 
saddles. I have used brass saddles for metallically sheathed 
systems before and have had trouble.4 Lead saddles are 
far preferable in my opinion and with the system in question 


times, placed between the top and bottom member of 
the busbar, and held firmly by screwing up the nuts. 
Distribution boards are often placed in positions where 
they are difficult of access, and anything which tends to 
ease of working is an advantage. [A full description of 
Messrs. Henley’s wiring system appears in another part 
of “ The Electrical Manufacturer and Installation Engi- 
neer.” —Ep.] 

To the contractor interested in private plant work the 
exhibit on the stand of the Westinghouse Brake Company 
will be an attraction, for here are shown oil engines adapted 
for using cheap fuels. In these engines the fuel is injected 
directly into the combustion chamber and ignited by 
the heat of compression. After the ignition has taken place 
& quantity of additional hot air is allowed to mix with 
the burning gases, thus ensuring perfect combustion. 
Messrs. Mirrlees Bickerton & Day, Ltd., are also showing 
a Murrlees-Diesel engine, connected to which are four 
tanks each containing a different kind of fuel. By means 
of a special arrangement of cocks, the engine can be. fed 
from any tank and it is interesting to see how well the 
engine runs on oils which-differ widely in quality. 
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The Ediswan stand is of strong general interest, although 
it contains little that 1s absolutely novel. There is a neat 
turn-up-and-down lamp arrangement by which a two-way 
control can be used on any existing point. The horse- 
power meter made by the firm, although it has been on 
the market for some time, may be mentioned as being of 
interest, as it is undoubtedly a very valuable meter for 
use in connection with motor work, as it enables the 
horse-power being used to be ascertained at any time. 
Here also is the “ twin-grip" lampholder which is cer- 
tainly a good thing, and will no doubt come more largely 
into use in the near future. 

The heating stoves shown by Messrs. O. C. Hawkes are 
worth close inspection. The interchangeability of the 
elements should be noticed, and also a note should be 
made of the fact that firms can stock a design with the 
certainty of being able to render it suitable for use on any 
voltage. The patent stove introduced by the firm is also 
of interest, as it can be put down in any kitchen to perform 
the work of any kitchen range. On the stand of the General 
Electric Company, Ltd., are also a number of appliances 
for heating and cooking which should interest the con- 
tractor. The radiators shown of the “ Zig-Zag ” type are 
adaptable to any scheme of decoration. A large range of 
cooking utensils are shown: electric irons in various 
patterns, shaving pots, milk heaters, and the like should 
all be carefully noted by the contractor. Many of the 
appliances are novel and all are useful, and should command 
a ready sale. 

The Electrical Apparatus Company, Ltd., show a cine- 
matograph plain resistance to carry 60 amperes and to 
drop 460 volts, as well as a 7-point regulating resistance 
for 60 amperes and 60 volts. With regard to the first- 
named exhibit it could hardly be contended that the use 
of such a resistance would be the most economical method 
of going to work when installing a bioscope theatre, but 
it would serve admirably as a stand-by to a motor generator 
set and would prevent any risk of the performance having 
to be shut down through any failure of the plant. 

The ‘contractor should not fail to visit the stand of 
Homopolar Generators. "This generator has a central pole 
extending completely round the rotor with the same 
polarity throughout and two similar end-poles. The current 
generated is unidirectional, there are no iron losses, and 
the copper losses are very small. The “ Bowre" safety 
lamp re-lighter on the stand of Messrs. Spagnoletti, 
Ltd., which is designed for electrically re-lighting miners' 
lamps without danger of explosion, should be seen. The 
generator is interlocked with the case, and so can only be 
operated when the case is perfectly gas-tight. Spagnoletti's 
exhibits in. previous. years have always been of interest to 
the contractor, and their stand this year at Olympia is 
no exception to the rule. 

A good deal has been said from time to time as to the 
advisability of the contractor taking up the sale of auto- 
mobile accessories, Messrs. Siemens’, at their stands, are 
showing a number of patterns and sizes of dry batteries 
which are used instead of accumulators for motor-cars, 
boats and cycles. There is no doubt that these batteries 
are remarkably well fitted for the purpose and are most 
reliable, and the contractor might do worse than stock a 
few 41-volt sets of from 20 to 60 ampere-hours' capacity, 
for which he would no doubt find a ready sale. There 
is much of interest on the Siemens' stand, indeed, at times 
on Saturday it was difficult to get near it. F ortunately 
for those who were unable to pass through the crowd who 
were admiring one-watt lamps and Little Bill, the firm 
publish a set of excellent catalogues, and are only too 
pleased to send copies along to anvone who is interested. 

I know there were many other things I noticed and was 
struck with, but space forbids my enumerating them. 
There was Nalder's exhibit, and that of the only Lundberg, 
the switch-wizard who has perhaps done more to simplify 
house wiring and add to the convenience of the houscholder 
than any other man in the trade. There is the exhibit of 
the Union Electric Company, with arc lamps, switch gear, 
measuring instruments, and dvnamos and motors. There 
are the stands of the Sun Electrical, the Jandus Arc Com- 
pany, the Adams Manufacturing Company with their 
special controllers, the Globe Electric Company, the 
Armorduct, Sterling Telephone Company, and hosts of 
others well known to every electrical contractor. 
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The Contractor and the 
Central Station. 


By Walter J. Atkins. 


It is unfortunately a fact that relations between central 
station engineers and contractors are not yet satisfactory. 
It is true that during the last two or three years much has 
been done to clear away the misunderstandings which 
existed between them. But even now a certain friction 
exists in many places hetween those who instal the wiring 
and those who supply the current, which is harmful to 
the industry in general. The contractor is, as a rule, a 
purely business man with practical knowledge, and regards 
theoretical knowledge with suspicion. The station engineer 
is usually à man with exceptional knowledge of electri- 
city, but he is not always a business man and is 
not always a practical man. Each regards things from a 
different standpoint : there is no common ground betw een 
them, and it is onlv quite recently that signs have 
appeared which seem to show that they are mutually 
recognising the fact that their relations, instead of being 
antagonistic, should be co-operative. l 

That the feeling of mutual suspicion which still exists 
to some extent between the installation engineer and the 
supplier of energy is due to some such cause as that already 
mentioned, is shown by the fact that it exists in other 
countries as well as here at home. In the United States, 
for example, it has been pointed out, not once, but many 
times, that the contractor suffers because the central 
station engineer enters into the wiring field, competes 
against the contractor in both installation and repair 
work, and makes it part of his business to sell appliances 
for the use of electricity at such low rates as to render it 
impossible for the contractor, who has only his own limited 
capital and not the funds of a large corporation or wealthy 
company to depend on, to compete against hin. l 

Speaking on the subject a short time ago, a leading 
authority said that he presumed the central station 
engineer justified such a policy because he desired to 
create a sale for electrical energy, and felt that the con- 
tractor could do little or nothing for them in this respect. 
He regarded this attitude as responsible for much of 
the bitterness which now prevails between these two 
branches of the electrical business, and felt that an oppo- 
site policy would be more conducive to the greater good 
for both. The greatest measure of success must depend on 
the prosperity of each, and the success of each must pro- 
mote the interest of all, a principle which it must be ad- 
mitted, is beyond cavil. l 

The most essential thing, he said, for the central station, 
is first to create a friendly public sentiment, and after 
having obtained it, to keep it. This requires the maximum 
of harmony and diplomacy, and to have this, every firm 
and individual engaged in the electrical business must 
be considered. l 

If the contractor is a competitor he is a disturber, and 
therefore, a source of irritation so far as his influence 
for or against the central station is concerned. 

The central stations should do no construction work 
except on very small jobs where they come into close 
competition with the gas company and want to displace 
a gas arc or something of this nature. Then, solicitors 
should obtain house-wiring and other contracts and turn 
the work over to one or other of the local contractors, 
being careful not to show any partiality to anyone. In 
return for this consideration, the contractor should establish 
a schedule of prices for wiring houses and other small 
buildings that would be equitable to all concerned, and 
this schedule should be used by the central station soli- 
citors in going after all work, as it would enable them 
to estimate almost any job quickly and intelligently, thus 
saving time and not arousing a suspicion in the mind 
of the prospective customer that someone 18 trying to 
rob him, as is too often the case when this co-operation 
is lacking and bids of various amounts are submitted. 
This schedule plan has been attempted in some quarters 
with more or less success and has attracted some atten- 
tion by becoming the subject of comment in a congratu- 
latory way by the electrical press in many parts of the 
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country. By turning this business over to the contractors 
on this schedule plan, the central station would be enabled 
iu a great degree to regulate this class of work. They have 
a record of the transaction, they maintain a uniform 
price, and thus secure justice to the consumer and the 
contractor secures his legitimate profit; the latter is 
therefore a satisfied '' booster" instead of a thorn in 
the flesh to rankle and burn because he helps create a 
sentiment unfavourable to his natural ally. 

The contractor in his turn should use his influence in 
every way to create satisfied customers for the central 
station, and it would be possible for him to allay much 
criticism that is unjustly- directed at the central station. 
Too often the contractor takes a negative position, so 
far as the central station is concerned, in advising the 
customer to cut down his connected load and reduce his 
bills. It would be better for him to not emphasise a reduc- 
tion of bills, and therefore less consumption of current, 
and a reduction of profit to the lighting company, but 
instead to advocate more light. The customer is not so 
much concerned about the amount of his lighting bills 
as he is about the quality and quantity of the illumina- 
tion he is getting for the money expended. A co-operative 
policy of this kind would do much to eliminate this source 
of annoyance, and the contractor would thus become a 
positive instead of a negative factor in his relation to 
the central station. 

The central station could go further than this; thev 
could make it possible for the contractor to purchase 
various heating devices, fans, fixtures, etc., at a cheaper 
price by combining their requirements, and thus put 
in such quantities as would secure the minimum cost. 
This would enable them to mutually establish a re-sale 
price representing a fair margin of profit and evervone 
could sell the same article at the same time and at the 
same price; this, with simultaneous advertising and 
window display, would yield better results. Another 
good feature of such an arrangement would be, one manu- 
facturer’s flat iron, toaster, heater, etc., could be used 
which would reduce the annoyance of the customer in 
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procuring renewals occasioned by the use of many different 
brands of the same device. The possibilities in this line 
are almost limitless. 


The central station should show consideration for 
the contractor by giving the latter a list of their prospec- 
tive motor and apparatus customers, that all might be 
solicitors for the man who wants to sell his current. It 
should be impossible for anyone to sell any apparatus 
at cost or below retail prices, and the central stations 
should place themselves in a position not to do anvthing 
to reduce the contractor's profits or in any other wav 
belittle him. The contractor would therefore have greater 
consideration for the central station, would exercise more 
care in not selling a customer a motor to use on a direct 
current lighting circuit, when he ought to have an alter- 
nating current motor, or a 60 cycle motor when he should 
purchase a 30 cycle; or a three-phase motor for a single 
phase circuit, etc. All these cause great dissatisfaction 
and irntation and may be reduced to à minimum. 


This policy would give the central station a restraining 
power that no other policy could possibly give. If the 
contractor is tempted to introduce and push the sale of 
some new device or product that for some technical, 
engineering, or other reason the central station deems 
inadvisable to adopt, the fact that this co-operation is 
so beneficial in its results would restrain the contractor 
from yielding to any temptation that would embarrass 
his ally and friend. 

The foregoing and many other things growing out of 
this policy must appeal to the central station man who 
wishes to exercise some regulation over the prices, sales 
and methods of associated interests affecting public 
opinion and the sale of his product, as he wants the best 
results and can obtain them in no other way. It must 
appeal to the contractor because it 1s his bread and butter ; 
it is his chance to associate with larger interests, to develop 
greater business and larger business capacity. 

Moreover, it is not only the ideal relation, but in the 
light of the best knowledge of this generation, it is the 
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only relation that will give these kindred interests their 
full degree of development. 

No one can deny that there is a large proportion of 
common sense in the foregoing remarks. Could it be 
established that the cordial co-operation of contractors, 
station engineers and manufacturers would be the best 
thing that could occur in the electrical world. But it is 
open to question whether Mr. Lewis in his paper, con- 
sidered the matter quite so closely from the contractor’s 
as from the station engineer’s point of view. The rock 
on which most proposals and schemes for mutual working 
have split, has been the question of wiring work. Before 
such co-operation as that foreshadowed can take place 
it must be clearly recognised that there are two stand- 
points from which installation work can be viewed and 
both parties must realise that there is much to be said 
on both sides. The supply engineer recognises that it is 
necessary to make strenuous efforts to retain the supre- 
macy which electricity now holds amongst illuminants, 
and that in order to make his station commercially suc- 
cessful, the domestic uses of electricity must be encour- 
aged to the fullest possible extent. 

The standpoint of the contractor is that when the supply 
authorities take up wiring work they use ratepayers’ 
money as trading capital, they compete unfairly with 
private traders, they initiate sales departments which 
are rarely successful, but which take a good and profitable 
business out of the hands of the contractor, and that they 
cut prices in a keen desire to get business to such an extent 
as ultimately to drive the contractor, who is also a Tate- 
payer, out of existence. 

Hitherto, the relations between contractors and supply 
authorities have been of the mailed fist rather than of 
the kid glove order. The chief point at issue has been not 
so much the opening of municipal showrooms, as the 
carrying out of wiring work, and in regard to this, it 
cannot be too strongly emphasised that the contractor 
is the only party who has a right to carry out wiring work. 
The municipality, from a moral, no matter what it may 
have from a legal standpoint, has no more right to instal 
electric light wires and fittings in ratepayers’ premises by 
directly emploved labour, than it has to enter the tailoring 
business and supply its citizens with trousers in com- 
petition with ratepaying tailors! Co-operation, cordial 
co-operation, is eminently desirable, and would have a 
marked effect on the industry ; but it may be said at once 
that such co-operation is not possible unless the central 
station engineer clearly recognises the justice of the con- 
tractors claim that all installation work required in the 
area other than in buildings or premises belonging to the 
electricity department, must be carried out by one or 
other of bona-fide electrical engineers. This being granted, 
contractors will be only too readv to admit that this 
right should not be used unless the circumstances are 
exceptional and the contractor is not in a position to 
influence them adversely to the interests of the central 
station. 

It has been suggested that supply stations should not 
carry out wiring themselves, but should exercise control 
over the installation work in the area which they supply. 
This plan would almost certainly be unworkable in practice. 
The contractor would resent, and rightly, any interference 
with the work which he was carrying out in a fit and 
proper manner. The mere suggestion that such control 
was needed would be sufficient to cause friction between 
the contractors in a district and the supply authority. 

But there is no need for such suggestions to be made. 
The contractor is a most reasonable man, and provided 
no attempts are made to cut into his trade, take away 
a part of his livelihood, or dub him, as has been done at 
times—incompetent, ignorant, and even unscrupulous— 
he is prepared to do his part to assist the central station 
in its efforts to popularise the use of electricity. It is 
frequently forgotten that the contractor has in the past 
been the best friend of the supply station ; that it is due 
to his energetie canvassing, his painstaking work, that 
customers have been connected to the mains. And it is 
with pleasure that one sees it becoming evident that the 
most clear-headed station engineers fully realise that the 
presence of a friendly, businesslike contractor in a district 
is a great advantage to the supply authority, and one which 
they would not willingly forego. 
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The Relations 


between Contractors and 
Manufacturers. 


By A. M. Allenson. 


Co-operation between electrical contractors and station 
engineers has been the subiect of much thought, and it has 
not only been recognised generally that there 1s much to 
be said in its favour, but many schemes have been thought 
out and some have been elaborated with a view to bringing 
about so desirable a state of affairs. It is true that in 
certain localities there seems to exist à mutual antagonism 
between these two parties, which is most regrettable. It 
has been said that in many towns electrical contractors 
are prevented from carrving on their business in an in- 
dependent and business-hke way owing to the interference 
of station engineers and that it is a habit with some of the 
latter to tell a consumer the wholesale prices of lamp 
fittings, motors, etc., and to even go so far as to introduce 
the names of the actual makers. Such instances must 
surely be rare, and where they exist will be condemned by 
all station engineers who have the best interests of the 
industry at heart. In passing it may be said that it is 
probable that where strained relations do exist there 18 a 
certain amount of blame deserved by both sides, and that 
were the points in dispute to be looked at from a broader 
standpoint it is almost certain that a better state of things 
would be brought about. 

But if co-operation between electrical contractors and 
station engineers is desirable, equally so is co-operation 
between contractors and electrical manufacturers and 
factors. The interests of the parties are identical. It is 
the aim of the manufacturer to find a market for his goods ; 
it is the aim of the contractor to sell as many of those 
goods as he can and so make the profit which is necessary 
to enable him successfully to carry on his business. It 
has been held that it is not the duty of the manufacturer 
to call the attention of the public to the goods he has to 
sell, not his province to emphasise their good points nor 
to attempt to make evident their superiority to other 
goods of the same tvpe. It has been felt that his duty 
was only to appeal to tlie contractor, and to persuade him to 
stock and push the appliances he manufactured. The 
shortsightedness of such a policy has long heen apparent, 
and the contractor would be the first to admit that the firin 
of, say, lamp makers who did not advertise their goods to 
the general public as widely and effectively as possible 
would soon go out of business. 

The contractor recognises that the more energetically 
the manufacturer cries aloud the merits of his goods the 
more eager the public are to buy them and the more business 
comes to the contractor. Attractive posters, show-cards, 
booklets and pamphlets are produced by the manufacturer 
at considerable expense and distributed broadcast, and as a 
general thing any contractor who is working in the area 
covered may have an almost unlimited supply of this kind 
of advertising matter with his own name and address 
printed thereon. The distribution of such literature docs 
good to both contractor and manufacturer and is one of 
the most useful forms of co-operation between the two 
parties. 

Another form which has most beneficial results is the 
systematic supplying of goods on sale or return. The old 
method whereby a stock of more or less valuable fittings 
was loaned to a contractor for an almost indcfinite time 
and eventually returned in a decrepid, tarnished and 
fly-blown condition, did a great deal towards creating 
friction between the two parties to the transaction, the 
one holding the opinion that the goods were practically 
spoiled and the contractor should bear the whole or 
part of the cost of putting them into proper condition. and 
the other steadfastly maintaining that they were loaned 
so that he might try his luck with them and that if the 
manufacturer had wanted them back he should have sent 
for them earlier. 

A systematic sale or return arrangement which could 
not fail to be productive of good results would he on the 
lines of the circulating library whereby a certain number of 
electrical appliances were;loaned for à short period, such 
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as a month or six weeks, to a certain number of contractors ; 


and each contractor availing himself of the scheme under- | 


took at the end of that time to pass the unsold goods on 
to another contractor whose name would be furnished by 
the manufacturer. Another supply of sale or return articles 


of different types and designs would then be forwarded | 


on to the first contractor, who would, when the loan period 
came to an end, pass those unsold to the sccond contractor, 


who would pass his unsold stock on to a third, and so on. | 


The arrangement would be of the nature of a round robin | desirable element, and the good have had to suffer with the 


amongst the contractors participating. Each would receive 
a Stock to commence with and articles sold would be at once 
replaced by the manufacturer. 

A few years ago there exist: d a feeling in the trade that 
there was a tendency on the part of the manufacturers to 
ignore the contractor and the retailer, and to do business 
direct with the public. It is probable that this did not 
take place to anything like the extent that was imagined. 
It is safe to say that at the present time it is almost un- 
known. There is no doubt that a difference of opinion 
will exist for sume time to come between contractor and 
manufacturer as to who is and who is not entitled to trade 
terms, but with regard to this it must be admitted that both 
parties are perfectly honest in their opinions and where 
opposing opinions are honestly held there should not be 
much difficulty in arriving at an understanding. 

It is some years since a manufacturer writing on this 
subject was forced to take for his text the unsatisfactory 
nature of the relations then existing between contractors 
and manufacturers gencrallv. He stated that in examining 
into the cause for such a state of things he found that 
taking contractors as a class their status has been un- 
satisfactory. He said that a very large percentage of the 
fraternity were unsatisfactory customers, who possess 
neither technical nor commercial qualifications, who 
are exceedingly short of working capital, with little 
or no business methods. They are as a result difficult 
buyers and worse payers, and are, at the best, but indifferent 
electricians. Lest it be thought that this stricture was too 
severe 1t may be pointed out that in commenting upon 
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this a leading electrical contractor went further and spoke 
of the financial instability of the average contractor, and 
stated that any man who severed himself from a position 
with a responsible firm and set up as an electrical con- 
tractor, probably without any financial backing, expected 
every advantage secured by firms who were well establish: d 
and financially sound, including six months! credit, which, 
if he did not get he took. The writer went on to say that 
the manufacturer found himself in the hands of this un- 


bad. He found that in leaving himself in the hands of a 
contractor of this class he was risking his reputation 
and incidentally his capital, and as a natural result he turned 
to the consumer. This originated with plant and apparatus 
of the nature of arc lamps, switchgear, etc., and it has 
grown naturally, nursed in particular by the ill-feeling 
which existed between the two bodies. He went on to 
point. out that there is an essential difference between the 
supply of lamps to a shopkeeper or hotel, and the instal- 
lation of a generating plant or the supply of such materials 
as cable to important self-installing customers such as 
large works or collieries who employ their own staff. In 
his opinion the contractor had persistently refused to 
recognise this eseential difference, and he felt that whilst 
contractors persisted im the attitude that all electrical 
materials, no matter what their nature or purpose. must 
pass through their hands, and be either supplied or installed 
bv him, it would be impossible for a good understanding 
to be arrived at between the parties. 

Those statements mav have been and probably were true 
at the time when they were written, but it is not certain 
that they would accurately describe the position to-day. 
The contractors’ point of view is that the manufacturer 
and those who supplv the trade should not deal with the 
public themselves, but should confine themselves to 
trade business. All other trades do this; the grocer, the 
jeweller, and the furniture dealer, recegnise that such 
a system of trading is only fair. If, on the other hand, the 
manufacturer holds the opinion that it is essential that he 
should deal with the public direct—-and it is astonishing how 
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few manufacturers or factors do hold such an opinion— he 
should do so on terms which would enable contractors to sup- 
ply the same goods at a profit. At one time it was possible for 
any firm. no matter in what industry they were engaged, 
to go to an electrical manufacturer and buy plant at 
practically the same, or in some instances even a lower 
price than that at which the contractor could obtain 
the same goods. A buver who has a large order to place 
can to-day obtain goods from certain firms at prices which 
are far below those shown in their catalogue, and it is only 
natural for contractors to feel that this is illegitimate 
trading. But it has been pointed out that the result of this 
competition on the part of manufacturers is that the 
contractor who desires to retain his customers has to bid 
against the manufacturer, and is forced in consequence 
to buy in a cheaper market, and so purchase low grade 
foreign goods rather than those of English manufacture. 
In every way the industry suffers by such competition. 
The manufacturer loses the business, the foreigner secures 
the order, and the consumer on whose premises the low 
grade material is installed has trouble eventually, and the 
contractor is blamed and loses reputation. 

But to-day, it 1s generally conteded that self-installing 
customers mav be supplied direct by manufacturers 
providing they had not been buying previously from a 
contractor. Manufacturers admit that 1t would be mani- 
festly unfair, and further would be bad business, to cut 
out such a contractor. Certain classes of goods are bought 
by large contractors in great quantities, an arrangement 
being entered into by which the purchases are spread 
over a certain period. The terms are preferential, and to 
help him out with the sales he depends on some of his large 
customers to relieve him of part of his stock. If the manu- 
facturer entered into competition with him by seeking 
himself to obtain the trade of the large customers, he would 
be left with a portion of his stock on his hands and would 
consequentlv suffer. But, as has been said, manufacturers 
recognise this, and the feeling which exists at the present 
time between the two bodies is such as promises well for 
the future of the industry. 

Factors have been mentioned as well as manufacturers, 
and it has been asked at times, bv both manufacturers 
and contractors, whether factors, except those who sell 
goods of foreign manufacture which would be otherwise 
unobtainable, and which consequently do not compete 
seriously against home manufacturers, were really a neces- 
sary part of the electrical industry. It has been felt that 
it were better in every case for manufacturer and con- 
tractor to deal with each other direct and not through a 
middleman, and the necessary corollary to that is that 
the factor is not only unnecessary but is actually detri- 
mental. A suflicient answer to that contention is that were 
it true the factor would have been driven out of business 
long ago by a stern and unalterable commercial and natural 
law which forbids the survival of the unwanted. The 
factor is an essential part of any industry. The man who 
bought in bulk and sold in small portions has alwavs been a 
part of any business, whether it has had to do with a 
manufactured product such as cutlery or a natural product 
such as coal. The middleman fills just as important a part 
as do the contractor and the manufacturer, and if the 
wheels of business are to run smoothly there must 
exist good feeling between all parties. Each will find his 
proper place much more quicklv through co-operation 
than through strife, and, as has been said, those engaged 
in the electrical industry, instead of having many offensive 
alliances: with others and regarding each other with sus- 
picion and thinly veiled hostility, should enter into one 
defensive alliance for their mutual benefit. 


One of the things which the electrical contractor 18 
prone to overlook is that we live in an age of specialists 
from whom this generation demands service at a price. 
The public when they need anything go to headquarters 
and expect to have attention of the best order given to 
their demands, and for such attention thev are willing to 
pay full price. This is just as true of the electrical as it 
is of any other business. In the eves of the public the con- 
tractor is a merchant; but there are those who hold that 


hitherto he has not appreciated the fact fully. 


A New Wiring System. 


By George Clifton. 

It might almost be said that of the making of new 
wiring systems there is no end. Even before the advent 
of the metal filament lamp had startled supply station 
engineers who had at once conjured up visions of disaster 
due to reduced output, there were many who experimented 
with a view to devising some method of wiring which would 
cut down the cost of labour and material and so bring 
the price of electric light wiring down to a level with the 
cost of running gas plpes. Long before the now familiar 
enamelled steel conduit had made its appearance, several 
of the more advanced electrical contractors were using 
gas barrel for high-class work, and it must be quite sixteen 
years since the well-known contracting firm of Thos. 
Danks & Company, Ltd. Nottingham, wired a large 


FIG. 1.—METAL SHEATHED CONDUCTORS. 


building in that town with conductors protected by compo. 
piping. Probably the most extensively used of the earlier 
avstems was that of the British Insulated Wire Company, 
Ltd., in which untinned copper conductors, insulated with 
a high quality paper impregnated with a special insulating 
oil, were served up in cireular form as a twin conductor, and 
a solid lead sheath hvdraulically was drawn over the whole. 
As a surface system this left little to be desired ; the oil at 
times gave trouble if the scaling up of the ends was not 
carried out perfectly. The insvlation was hygroscopic also, 
and so it was essential that neither moisture nor damp air 
could have access to the paper. The svstem was inex- 
pensive, reliable and sound, but it was not an easy matter 
to find wiremen who could be trusted to carry it out as it 
should be done. Another and somewhat similar systein 
which is also still in use to a consid reble cxtent at the 
present time was the twin lead-covered vulcantsed india- 
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FIG. ?.—TWIN CONDUCTORS. 


rubber insulated method of wiring. With this no special 
fixtures were necessary, and ordinary wood bases, ceiling 
roses and switches were emploved. There were also intro- 
duced a number of semi-flexible and flexible systems, 
with which porcelain insulators were used; there were 
several more or less simple systems in which lead-covered 
conductors were used in conjunction with special joint boxes 
and fittings: and, of course, every contractor 1s familiar 
with the “ O.S." system, which is at present extensively 
used. 

Before dealing with the new svstem which has been 
lately introduced, it may” be well to. point out that in 
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practical use one of the chief drawbacks to wiring systems 
in which the conductors are protected with some form or 
other of metal sheath lies in the earthing and bonding 
which is necessary. If the special solder base fittings of 
the paper insulated lead-covered system are used, there 
is little trouble in that connection as the act of soldering 
the outer sheathing to the metal base ensures electrical 
continuity. But wiremen have a disinclination to do more 
soldering than is absolutely necessary, and a method of 
taping-up the ends of the paper covered conductors before 
connecting them to the switches, ceiling roses or wall 
sockets, and then using ordinary wood blocks for fixing, 
came in vogue. It was found that a good quality of tape 
would stand both the oil and the outside atmospheric 


FIG. 3.—METHOD OF ATTACHING WOOD BLOCK AND 
CONNECTING-UP. 

moisture, and as there was no automatic bonding as when 
solder bases were used, the bonding was either neglected 
altogether or else carried out in a perfunctory manner. 
Further, it is not an easy matter for the average wireman 
to solder lead ; he is not used to it, and often melts the 
sheathing by over-heating. One of the chief drawbacks 
to the lead-covered systems was the switch or tapping 
joint which was frequently necessary, loopingin being 
seldom employed. In the oil-insulated system 1t was 
necessary for these joints to he perfectly made, or else 
the oil escaped in time, or damp crept in. A further draw- 
back, common, however, to all twin systems, was the fact 
that single conductors could not be obtained, and so for 
two-way or multiple switching, it was necessary to waste 
a certain amount of copper conductor. 


FIG. 4 BRASS SADDLES FOR CONCENTRIC WIRES. 


One other failing in many of the systems is the employ- 
ment of elaborate fittings which naturally increases the cost 
of the materials and consequently of the finished work, 
and which also often increases the cost of labour. Or, 
perhaps, the fault is rather in the opposite direction, the 
fittinus and accessories designed for use with the system 
being of so flimsy a nature as to fail in a short time after 
being installed, so causing endless trouble and annoyance 
and perhaps necessitating complete or partial re-wiring of 
the work. 

Messrs. W. T. Henlev's Telegraph Works Company, 
Ltd., claim to have devised a svstem of wiring for shops, 
houses, factories or tenement buildings, which can be 
installed with every confidence and which is at the same 
time considerably less in prime cost and cost of erection 
than the majority of the older systems which are on the 


market. After a lengthy and close examination of the 
system and its components the writer 18 inclined to admit 
the truth of the claim. The system has evidently been 
thought out carefully, not only from a theoretical, but 
aleo from a practical point of view, and although im- 
provements may be made, as it stands at present it !s one 
which can be recommended with confidence. 


Its Advantages. 


The principal advantages claimed for it is that it is 
simple, not only as regards the conductors themselves, 
and the accessories used, but also as regards laying-out 
and erection. Perfect electrical continuity is assured, and 
earthing can be easily carried out. The conductors are 
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FIG., 6. STEEL STRIP PROTECTION FOR EXPOSED WIRFB. 


mechanically strong and will withstand a good deal of 
rough usage, both before and after erection, although this 
treatment is not advised, and at the same time it is per- 
fectly flexible and when run on the surface it can be taken 
neatly over picture rails or cornices without it being 
necessary to ease its path by cutting away anv woodwork 
or plaster. A further point in its favour is that after it 
has been installed it is a simple matter to carry out altera- 
tions or additions. The importance of this point is self- 
evident, and will be appreciated hy those who have had to 
carry out extensions on an installation and found that 
almost as much work had to be carried out on the older 
wiring to make the new part fit, as if the work had been 
rewired throughout. Amongst other claims made may 
be mentioned the following, viz., that the cost of materials 
and erection is of the lowest, that no special tools are 
required for erecting the conductors, and that work pro- 
perly carried out with this system is absolutely safe and 
fire and life risks are non-existent. 


FIG. 7. EARTHING DEVICES, 


It is not quite accurate, by the way, to speak of this 
new introduction as a new system, as in reality it is two 
systems, both of which have been designed with a view to 
avoiding the faults and shortcomings which have from 
time to time been found to exist in, or to be incidental to 
special ‘wiring systems in which use was made of some 
form or other of metal sheathing as a protection against 
injury and as a means of earthing. As the firm sav, they 
have endeavoured to devise a method of wiring which, in 
addition to being of the simplest form, is obtainable at 
such a low cost as to make 1t possible to instal electric 
light into the houses and tenements where it has hitherto 
been barred by reason of the high price. comparatively 
speaking, of some of the older methods of wiring. 


The Sheathing. 


The cables employed in both svstems are sheathed with 
a seamless tube of special metal completely surrounding 
and closely fitting the core or cores. A certain amount of 
misapprehension exists as to this outer sheathing, as it 
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has been inadvertently described in certain journals as 
being of lead. As a matter of fact it is made from a special 
alloy which is the outcome of experiments carried out to 
devise a sheathing which should possess all the good 
qualities of the older lead sheathing, but which should 
be without any of the disadvantages incidental to its use. 
This sheathing is somewhat harder, and takes a more 
permanent set than lead, and it is unaffected by sudden 
changes in temperature. It is naturally impervious to 
moisture and consequently there is no risk of trouble due 
to condensation. Asa matter of fact it is drawn so tightly 
over the inner core that it is practically impossible for 
damp to creep between the two. 

It is mechanically strong without being unduly hard 
or stiff, the importance of flexibility being recognised to 
the utmost. Any bends that are required can be made by 
hand as the cable is erected, and no special tools are re- 
quired. One great disadvantage of some of the metal 
sheathed cables now on the market for house wiring is 
that it is practically impossible to straighten out a sharp 
bend that may have heen made incorrectly or accidentally, 
because immediately on reversing the bend the metal 
sheathing splits open leaving the core unprotected, and 
also breaking the continuity of the sheath. This fault is 
not present with the system now being described as the 
cable may be bent to practically any shape and then 
immediately, or after a lapse of time, straightened out 
again without injuring it in any way. 

The system which may be first described is of the con- 
centric, uninsulated outer class. The cable is of special 
design, being so constructed that it lends itself admirably 
to the easy method of jointing and connecting up which 
is essential in modern wiring systems. There is only one 
special fitting required, if the accessory in question can be 
correctly described as a fitting. It consists merely of what 
appears to be an ordinary wood screw, which really is 


FIG. 8.— TRANSFORMER FOR USE WITH CONCENTRIC SYSTEM 
ON A.C. CIRCUITS. . 

constructed of steel, and which is tapped to receive a long 
stud screwed throughout its length. This stud provides a 
terminal for the copper tape on the special conductor, and 
also serves a support by which the wood block is firmly 
-' held in place. There are also two washers, a spring washer 
and a nut. With this one fitting all the electrical connec- 
tions that are necessary can be made, and not only that, 
but the wood block or pattress on which the ordinary 
ceiling rose, switch or plug is mounted can be fixed to the 
wall or ceiling with the same screw. 

In the second of the two systems the cable is of the twin 
vulcanised india-rubber insulated and metal sheathed type. 
It is of flat section, similar in appearance and construction 
to the lead-covered cable of this type which is known to 
every contractor and wireman. The fittings required for 
this system are also of the simplest nature, as it involves 
onlv the use of the special screw described above for the 
concentric system and a clamp for bonding the metal 
sheathing at each point. Only one size of clamp 1s necessary 
for all the various sizes of cables that are made. 


The Concentric System. 


The cable emploved in this system is of the vulcanised 
india-rubber insulated type, and is of special design. The 
outer or earthed return conductor is composed of copper 
tape of very thin cross section, which has been carefully 
tinned before being wound in place. This tape is wrapped 
round the core spirally, and the whole is then sheathed 
with a solid drawn seamless tube of metal. This type of 
outer conductor not only makes a cable of smaller diameter 
than one with copper wire outer, but, together with th- 


simple fitting mentioned enables the jointing and con- 
necting up to be easily carried out, as there are no elaborate 
fittings to manipulate, nor is there any sweating to be done. 
The specification of this cable, known as class C.E.T., is 
as follows: Inner conductor composed of tinned copper 
wires, insulated with pure and vulcanizing india-rubber, 
taped with proofed tape, the whole vulcanized together. 
Outer conductor composed of tinned copper tape applied 
around core spirally, the whole then sheathed with a solid 
drawn tube of special metal. The test pressure is 1,000 volts, 
applied for 30 minutes, after 24 hours' immersion in water 
at 60 degrees Fahr., the minimum insulation resistance 
after this treatment being 600 megohms per mile. 


The Twin System. 


In this system the cable employed is of the low tension 
flat twin type. Each conductor is composed of tinned 
copper wires wound spirally together in the stranded sizes, 
insulated with pure and vulcanizing india-rubber and taped 
with proof tape. This insulation isthen vulcanized together 
into a homogenous mass of high quality. Two of these 
cores are laid together and sheathed with a solid drawn 
tube of special metal. The test pressure applied is also 
1,000 volts for 30 minutes after immersion in water for 24 
hours at a temperature of 60 degrees Fahr., and the mini- 
mum insulation resistance is also 600 megohms per mile. 


Aecessories. 


By means of the special steel screw mentioned, which is 
drilled and tapped so as to allow a steel stud to be firmly 
screwed into and to project from its head, and which 
is provided with the necessary washers and nuts, the outer 
conductors are connected up and made electrically con- 
tinuous, also the wood block or pattress is held in position 
on the walls or ceiling, as the case may be, without any 
further support. 


S E vp m — 
(rie.47. DisTRIBUTIONZBoARDAFOR CONCENTRIC [SYSTEM. | 


As this system of wiring is installed principally on 
alternuting current supplies, a spring washer is provided 
with each fitting which overcomes the risk of the connec- 
tions working loose, without the necessity of soldering. 

The fitting actually consists of the following parts: One 
steel wood screw drilled and tapped through head to a 
depth sufficient to hold a steel stud firmly when screwed 
home; two brass washers; one spring washer; one 
hexagonal nut; and one tapered brass nut. In addition 
there is one steel stud } in. in diameter, to screw into wood 
screw mentioned above, and project therefrom 1 in. or 2 in. 
as required. 

This steel stud is manufactured in one standard length, 
and is suitable for holding in position as required a wooden 
block or pattress 1 in. deep or one 2 in. The stud is scored 
} in. from one end, so that when required for the smaller 
block this last 1 in. of thread can easily he broken off. 

Other accessories used with the system are of a minor 
character and consist of saddles of brass or lead as re- 
quired, bonding clamps, earthing clips, and a protective 
steel covering which is made in 6 ft. lengths, and is used 
for fixing over cables in situations where there is a risk of 
severe mechanical injurv. This covering, which is painted 
white, may also he used to advantage where the cables are 
brought across ceilings. Special distribution fuse boards 
are also obtainable, fitted with a busbar for the outer 
conductors of the concentric cables. 


Wiring on the Concentric System. 


There are few points to be mentioned in connection with 
the wiring. The work is laid-out.and the runs marked iu 
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the usual manner, and the conductors are cleated to the 
walls or ceilings with the saddles or clips provided. pu. 

After the switch and light points are decided, the bottom 
half of the screw fitting is screwed into the wall or ceiling 
at the point fixed; the stud is then screwed into its head, 
and a washer is then slipped on. The fitting is then ready 
to receive the outer conductor of the cable. The ends of 
the cables to be finished at this point are prepared in the 
usual way, the outer conductor being unwrapped from the 
core, straightened out and bent back at a point about 1 in. 
from the finish of the metal covering. A hole is punched 
through the double thickness of tape by means of a plier 
punch; the hole so made is then slipped over the stud, 
followed by a brass and a spring washer. The whole is 
then held securely by the hexagonal nut, and the wood 
block is finally placed over all, and held in position by 
means of the cone-shaped nut. In the case of light points 
the outer conductor is connected to one terminal of the 
ceiling rose or lamp holder by a piece of copper wire. 

The house mains are run from the point of supply through 
double pole fuses and switch as far as the double-wound 
transformer. From this point it 1s usual and advisable to 
commence the earthed concentric cable. Jn anv case, 
wherever the earthed concentric begins an efficient earth 
must be made in order to comply with the wiring rules of 
the L E.E. 

There is no need to describe the procedure with the 
twin svstem, as 1t is in accordance with that followed with 
any other twin V.LR. system. The joints are insulated 
with tapes, and protected hy a wood block or metal 
cover held in position by one of the special screw fittings 
already mentioned. The metal covering is bonded by 
means of a clamp, which is so constructed that it is suitable 
for different sized cables, whether thev enter the block or 
cover from the side or back. 


Modern Practice with 
Storage Batteries. 


By George Clifton. 
(Continued.) 

Coming now to more practical considerations, one of the 
most. essential things in connection with a set of accumu- 
lators is that it should be laid down in a suitable situation. 
Trouble is certain to be experienced after a storage battery 
has been running for some time if it 1s fixed in & damp 
or ill-ventilated room, or so placed that easy access for 
the careful examination of each individual cell cannot 
be obtained. Consequently the contractor must see that 
the battery room is amply provided with windows which 
‘can be opened ; even if this course necessitates the battery 
being fixed further from the engine-room than would other- 
wise be the case. lt is far wiser to spend a little more 
money on main cables than to lay down cells in any 
other than a dry position. 

The best modern practice is for there to he no direct 
communication between the engine-room and the accumu- 
lator house. If there is, the acid fumes thrown off during 
gassing will do practically irreparable damage to the plant. 
No metal work, as shafting, piping, or the hke, should be in 
such a position as would expose it to these fumes. If it is 
necessary for any metal to be in the neighbourhood of the 
batteries, it should be carefully cleaned and heavily painted, 
if not with acid-proof enamel, with at least two coats of 
good oil paint. In the majority of private house installations 
in England the battery is laid down in one or other of the 
many small outbuildings that are to be found in the neigh- 
bourhood of the carriage-house or car-shed. Metal tie-rods 
are generally used for supporting the roofs of such sheds 
and it is important that any rods used in connection with 
the roof of the battery-room should be scraped and well 
painted before the cells are put in commission. 

As soon as the glass containing-jars have been placed on 
the stands provided, or, in the case of very small cells, on the 
shelves arranged round the room, all connections should be 
cleaned, and as soon as they are made and the bolts screwed 
up, the joint at once painted with antisulphuric enamel, 
or other acid-proof composition, in order to prevent 
corrosion. In the early days of private-plant work, parafhn 
wax was frequently used for the purpose; but it is now 
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considered practically useless. Wax, no matter how hot it 
may be when poured on the joint, will not adhere closely 
to the metal. It contracts during cooling and leaves a space 
between it and the lug or sweating socket. The acid vapour 
is then certain to find its way into the space, and corrosion 
may go unnoticed beneath the unbroken surface of the 
wax until the joint actually fails. 

For filling the cells in the first place, only the purest of 
sulphuric acid, known as brimstone acid, should be used. 
This should be diluted with pure distilled water to a specific 
gravity of either 1,800 or 1,200, according to the tvpe of 
cell used. The specific gravity required for any particular 
type of cell can be ascertained from the maker. It is often 
advisable to purchase the acid already diluted, as, owing 
to the trouble of mixing the two liquids in the correct 
proportions and the difficulty which is frequently ex- 
perienced in obtaining a sufficient supply of distilled water, 
it is seldom that a locally mixed electrolyte is thoroughly 
satisfactory. It may be mentioned here that contrary 
to the generally-held opinion rain water is not suitable 
for use in places where it is impossible to obtain distilled 
water. Tap water, well filtered, boiled, and allowed to 
Btand for a day or so, is far preferable. "Whilst on the 
subject of specific gravity it may be mentioned that the 
specific gravity of the acid will drop when it is first put in 
the cells, and may not commence to rise for a considerable 
time after the charging has started ; but if at completion it 
has risen above 1,210, pure water must be added until the 
specific gravity is 1,205/1.208. 

It is impossible to over-estimate the importance of 
having a pure electrolyte, and it must be borne in mind 
that it is not sufficient that the solution should be purein he 
first place; it must be kept pure. When it is necessary 
to remove it from the glass jars for any cause, it should be 
syphoned out by means of a glass or fibre tube. It is not 
an unknown thing for battery attendants to use a piece of 
brass tube for the syphon, or to use an iron jug of the 
cheap enamelled type to replace the electrolyte in the jars. 
Such a proceeding is fatal to the life of the cells, as the 
acid rapidly attacks the brass or iron, and, becoming thus 
impure, sets up local action on the surface of the plates. 

Before the first charge is started the circuit should be 
tested, and when all is found to be in order the cells can 
be filled with the acid, and the current switched on. 

Charging once commenced, should not be stopped 
during the first twelve hours for any reason whatever. 
The charging rate 1s usually two-thirds of the normal or 
eight hours rate. As has heen mentioned, the specific 
gravitv of the acid is reduced somewhat during the first 
few hours of the charging, and may not rise appreciablv 
until the engine has been running for some considerable 
time. After the specified voltage has been reached, how- 
ever, charging is continued until the specific gravity of the 
acid has risen above 1,210 and the plates, both positive 
and negative, are gassing freely. The first charge is con- 
tinued until the specific gravity has remained stationary 
for about three hours. If it has risen during the charging to 
1,300, which some engineers persist in regarding as the 
correct. figure, although it is as a matter of fact too 
high for modern practice; it should be brought down to 
about 1,208 bv the addition of pure distilled water. In the 
ordinary course it 1s considered advisable to continue the 
initial charging for about 36 or 40 hours, or even longer. 

As soon as possible after the first use of the battery 
it is recharged, as 1t is harmful to the cells to allow them 
to stand for anv length of time in a discharged or partially 
discharged condition. Two ampere-hour meters, one for 
the charge and the other for the discharge, should be 
connected in circuit so that the exact work the celle are doing 
may be regulated. It is usually taken that the battery is 
fully charged when the number of ampere-hours on the 
charge exceeds the number on the discharge by 10% ; 
which 1s to say that modern practice is to work the battery 
on a 909/, ampere-hours efficiency rating. If, however, the 
cells are of small capacity and are being charged up and 
discharged every day, it 1s considered sufficient if they 
are run on a 95% ampere-hours efficiency, and the charging 
is stopped when the ampere-hour meter shows that the 
charge has exceeded the discharge by 5%. 

The correct charging voltage is obtained by multiplying 
the number of cells which constitute the normal battery, 
ignoring boosting or-end cells, by 2°6 and adding 5, but. 


the size of the individual cells is determined by the number 
of lamps that are to be installed, their candle-power and 
efficiency, and the number of hours they are to be supplied 


with energy on one discharge. The rating of storage bat- : 


teries is always in ampere-hours, which is the product of 
the number of amperes discharge and the time in hours 
during which such discharge can continue without reducing 
the voltage of the cell below a certain pre-determined limit. 
The capacity at the eight-hour rate i8 usually considered 
the normal, but the ampere discharge may be increased 
above this rating by sacrificing ampere-hour capacity. The 
following table, prepared by a leading battery maker, 
clearly shows this :— 


Rating in Ampere Capacity in 
hours. Discharge. ampere-hours. 
8 12:5 100:0 
5 17:5 875 
3 250 19:0 
l 500 50:0 


The level of the electrolyte must be well maintained in 
the cells, and must never be allowed to fall below half-an- 
inch above the top of the plates, as it is absolutely essential 
that they should be well covered. Any loss due to evapora- 
tion must be made up by adding pure water at the end of 
the charge, as at that time the passage of the bubbles of 
hydrogen gas agitates the liquid and so ensures a better 
mixture of the water and acid. The same remarks apply 
to this operation as to the initial filling. Distilled, or 
boiled and filtered tap water should be used for “‘ topping- 
up " the cells as it is called. 

The condition of each cell should be tested at least once 
a week bv a cell testing voltmeter. This test should be 
made at the end of the discharge, when the E.M.F. per 
cell should not be lower than 1°8 volts, and when the 
normal current is still passing. 

Allusion has been made to boosting cells. There is a 
growing tendency on the part of English engineers to regard 
these as unnecessary if the main battery cells are of ample 
capacity and the battery is never over-discharged. But as 
vet in most cases they are installed; and, in any case, 
are convenient, as by their means the voltage of the battery 
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during discharge can be maintained at a constant figure. 
As some of these end-cells are seldom used, care has to 
be taken to see that they are not over-charged. It is 
usual to provide a switch by which they can be cut in or 
out of service; and as soon as they show by gassing 
freely that they are fully charged, they are cut out whilst 
the charging of the rest of the battery is continued. An 
automatic cut-out is always provided in the dynamo circuit 
to guard against the consequences of accidentally switching 
the battery into circuit before the voltage of the dynamo 
has reached its normal charging rate. 

If towards the end of the charging period it is noticed 
that àny cell is not gassing so freely as the rest, or is not 
giving off gas at all, it is cut out of service at the first 
available opportunity and examined for short-circuit. 

Should any of the plates be found to have buckled 
slightly as the result of an internal short-circuit or other 
fault, generally an extra separator is inserted to support 
the plate and prevent the bulging from going further. If 
the buckle is too severe to be dealt with in this manner, 
the section is taken out and pieces of hard wood of the 
same superficial area as each plate, and of the correct 
thickness, are inserted tightly between each plate and 
pressure applied gradually until the buckled plate is 
pressed flat. If it is necessary to straighten the plates in 
this way, the cell is previously discharged to within about 
50% of its capacity, and, of course, is fully charged up by 
making it temporarily one of the end-cells, before being 
put in service for discharge. 

If it is necessary for any reason to leave tbe cells out of 
action for any length of time, the acid must on no account 
be removed, as some writers advise. On the contrary, the 
battery must be fully charged and care taken that the 
plates are well covered with liquid. In such condition the 
battery may be left for some weeks, but is it more in 
accordance with modern practice for a short charge to be 
given every two or three weeks. This charge should last 
until the plates gas freely. and it will be found that if 
this treatment is followed out, the cells can be kept in 
order for any reasonable length of time. 

A point in connection with accumulators which is rightly 
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regarded as important by the British battery maker is the 
necessity which exists for a high insulation resistance 
between each battery jar and its contents, and earth. A 
leaky battery is not only a nuisance, but is also a source 
of endless trouble, worry and expense. Especially is this 
the case with the comparatively small sets which are now 
becoming so popular in England and which are used in 
connection with low voltage metal filament lamps for 
private house installations. 

The capacity of such sets is not large, and a heavy 
leakage of current to earth, particularly if occurring when 
the battery is standing waiting re-charge, after having been 
discharged to its normal limit, 18 detrimental to the plates 
and adverselv affects the life of the battery. Where cells 
are installed for experimental and laboratory work rather 
than for commercial use, a leak to earth may easily so 
affect tests carried out, as to render them practically 
useless. 

The glass supports which are used in the majoritv of 
cases between the trays carrving the cells and the stands 
or shelves are kept filled with heavy insulating oil. A 
Dp has recently been made that these glasses should 

e coated with insulating wax by dipping them whilst 
hot into a vessel containing melted paraffin. It is doubtful 
whether this plan will be largelv adopted in England. Good 
results have certainly been obtained by the new method, 
due no doubt tq the fact that the surface tension is such 
that acid accidentally spilled cannot spread over the wax 
in a continuous sheet, but contracts in the form of beads. 
But for all practical purposes the oil insulation is sufficient, 
and few British engineers who have had lengthv experience 
with storage batteries under Envlish climatic conditions will 
be prepared to advise the adoption of the new suggestion, 


Correspondence. 

‘THE CONTROL OF MOTOR-DRIVEN PUMPS. 
To the Editor “ Electrical Manufacturer and Installation 
Engineer." 

Sir,—We offer you our congratulations on your very 
interesting first number of the “ Electrical Manufacturer 

and Installation Engineer." 

We are particularly interested in the article on the 
control of motor-driven pumps dealt with on page 15. 

The article seems to give one the impression that the 
method illustrated of automaticallv controlling the motor 
driving the pump is an entirely new method, inasmuch as 
we read: '' . hitherto some rough and ready method 
has been adopted by signalling when the water level has 
reached the minimum allowed, after which the pump 
motors were started again by hand and the store re- 
plenished." As a matter of fact, the identical method 
described in your article has been in use in this country 
for a number of vears, and we are enclosing herewith a 
copy of our leaflet No. 300, which vou will see is dated 
January, 1908. You will also find enclosed a copy of our 
leaflet 30-1, which describes the latest type of automatic 
self-starting rheostat suitable for automatically controlling 
pumps. 

We trust you will excuse this letter, which was prompted 
by our attention being called to what was described as 
" one of the latest applications," when we have supplied 
a very large number of these which are at work all over the 
country. Yours truly, 

ADAMS MANUFACTURING CoMPANY, LTD. 
(A. H. Adams, Managing Director.) 


The Editor “ Electrical Manufacturer and Installation 
Engineer." 

Sir,—I am obliged to vou for forwarding the letters of 
the Adams Manufacturing Company, Ltd., for perusal. 

They are, of course, quite right when they point out that 
Igranic controllers have been on the market for some time 
and have been largely used for the purpose pointed out in 
my note. Indeed, there is little if any difference between 
the auto-controller ] described and that which is listed by 
the Adams Company, and which consists of an “ Igranic ” 
self-acting rheostat, an '* Igranic ”’ solenoid-controlled main 
switch, and an `“ Igranic " single pole float switch. 
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The point I wished to make was that until the metal 
filament lamp came into general use the electrical con- 
tractor neglected his opportunities to some extent. It is 
only quite recently that he has turned his attention seriously 
to discovering what may be termed the side lines of the 
industry. The domestic flat iron was practically unknown 
a few years ago, and few contractors would at that time 
have approached a dairy farmer with a proposal that thev 
should equip his dairy electrically. But now every installa- 
tion engineer is keenly engaged in seeking for applications 
of electricity other than lighting and power, and the control 
of motor-driven pumps is one of the applications in which 
he can find much profit. A few years ago few would have 
thought of fixing an automatic controlling device; thev 
would have adopted the rough and ready method I men- 
tioned. I know that is so, as I adopted it myself in more 
than one instance. 

Yours. ete., 
“ THE WRITER OF THE NOTE.” 


A type of fitting which is growing in popularity is that 
which consists of a large ceiling plate from which can 
be dropped a number of lights. To make a plate in one 
piece, such as is commonly used, entails considerable 
expense, as the size of metal necessary is very large, 
and handling amounts to a considerable item, making 
the cost of the finished fixture rather high. This plate, 
however, can be made from a number of similar pieces of 
smaller sized metal so Jomed together that the places of 
joining form ribs on the inside of the fixture, giving it 
additional strength and rigidity and reducing the cost to a 
nominal amount. 


Mr. Swinburne once remarked that. the average electrical 
man measured resistances with a fortv guinea bridge, 
one old Leclanché cell and a detector which stuck; and 
gave the result to many places of decimals. 
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Electricity and the Modern Motor. | 


By G. BASIL BARHAM, AMLEE. 


Many car owners and not a few electrical engineers 
appear to be under the impression that the small ignition 
battery which is still used in some makes of cars and motor 
cycles is the only form in which electricity is or can be 
made use of in the modern motor. This impression is far 
from the truth and electricity plays, or could be made to 
play, a far more important part in the automobile world 
than is commonly imagined. 

For instance, in practically every car the front, side 
and back lights may with advantage be fitted with the new 
metal filament electric lamps which, on account of their 
remarkable efficiency, could be supplied with energy from a 
small five or six cell accumulator. An electric motor with 
suitable gearing and pump connections could be attached 
to & car with but little trouble and used for starting the 
engine and pumping up the tyres, whilst electric power 
could also be used to operate the clutch and brakes. In 
the latter case & mechanical means of application should 
be provided as a standby. An arrangement could easily be 
devised whereby in cold weather the carburettor could also 
be warmed electrically ; and a system of electric signalling 
either by means of a simple telephone or even an electric 
bell could be installed between the. driving seat and the 
interior of a closed car. 

It is certainly true that in practice both oil and acety- 
lene have given good results in connection with the lighting 
of head and tail lights, but it will be admitted by all that 
they each possess certain drawbacks. With oil lamps, 
unless great care is taken in trimming, the flame often 
smokes and so obscures the lenses and reflectors, and the 
by-products given off during the burning of acetylene 
corrode and tarnish any metal work with which they may 
come in contact. Neither of these illuminants are as con- 
venient as electricity. The electric light is clean and gives 
off no fumes during burning; it can be switched on or 
off from either the driver's seat or the interior of the car: 
can be used in an atmosphere full of petro] vapour without 
risk; and where it is in use, small portable lamps can be 
employed for inspecting the mechanism of the car in case 
of breakdown. The old carbon filament electric lamp was 
not particularly efficient and could not compare favour- 
ably with acetylene as regards burning costs, light for 
light. But the case is very different with tungsten lamps, 
as by their means a given candle-power can be obtained 
at less cost than with acetylene. It is true that when these 
lamps were first introduced the filaments were somewhat 
fragile, even with the low voltage lamps used for car 
lighting, and consequently a certain amount of prejudice 
arose concerning them. Now, however, the makers have 


met with in the manufacture of the lamps, and a low 
voltage metal lamp bought from one or other of the more 
reputable British firms will last quite as long, with reason- 
able care, and probably a good deal longer than the older 
type in which the filament was made of carbon. It is points 
such as these that should be pressed home on the car owner 
by the electrical engineer, and it should be emphasized 
that whilst the life of a low efficiency carbon lamp was 
barely 1,000 hours, and that a high efficiency lamp of the 
same type barely 600 hours, the average life of a metal 
filument lamp is well over 1,500 hours and there are many 
instances on record where the life has exceeded 5,000 
hours. 

The electrical contractor who is called upon to equip & 
motor car with metal filument lamps must remember that 
it will be wise to minimise as far as possible the effect 
which vibration might have on the filament of the lamps, 
and it is consequently good practice to suspend the lamp 
to a thin spring suspension. Some engineers attach the lamp 
to a thin rubber diaphragm, but this precaution is not 
really necessary. It is quite suflicient to fix the lamp- 
holder at the centre of a fairly strong helical spring, at- 


tached to the top and bottom of the lamp case. The best: 


practice is, however, not to attempt to fit electric lamps 
into head or tail lights that have not been designed for 
this illuminant, as the new lamps would probably be out 
of focus, but to instal lamps already fitted by the makers 
with suitable bulbs, such as the “ Goldenlyte " lamps 
which require no cleaning, as the whole of the reflector is 


hermetically sealed. The golden light given by these 


lamps is due to the reflectors used being gold coloured 
instead of silvered and the main advantages are claimed 
by Messrs. Smith & Sons to be long range, absence of 
dazzle, great power of penetrating fog, and good even 
illumination of the road surface. The absence of dazzle 
means a consequent absence of deep shadows in the fore- 
ground and distant objects are more easily distinguished. 
As an example it has been pointed out that a dark gre 

object with a black background shows up quite distinctly 
with these lamps, being illuminated by a warm yellow 
glow. In foggy weather, these lamps are able to throw a 
ray through the mist for a considerable distance, the reason 
for this strange phenomenon being the collection of the 
yellow and red ravs and the elimination of the blue or 
violet rays. These claims are certainly borne out by the 
fact that the British and foreign Adimiralties have recently 
been using gold mirrors for searchlight work, as thev find 
with a golden light it is easier to distinguish hostile craft, 
particularly in misty weather. The results of some com- 


overcome the many difficulties which were at one time ! parative tests made with two headlights of equal candle- 
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power and construction, except that one was provided 
with gold mirror lenses and the other with the ordinary 
variety showed clearly that the definition of the beam 
thrown by the gold mirror lens was from 15 to 20% clearer 
than that obtained with the other lamp. 

As a general thing, for car lighting, 10 volt lamps will 
be found most suitable when current is supplied from a 
lighting battery. When current is supplied by means of a 
dynamo the voltage of the lamps will, of course, be deter- 
mined by that of the machine. But whether a set of ac- 
cumulators is installed or a dynamo fitted, there are 
certain precautions that should be taken over the wiring. 
The connections between the wires from the source of 
current and those leading from the lamp-holders should 
be made by a small double-pole socket and plug-connector, 
as it will be found inconvenient in practice if the leads 
from the lampholders are run straight to the cells of the 
machine. In fact the wiring.should be arranged in a per- 
manent manner, leads from the battery being brought to 
a small switchboard, and distributed thence to the various 
lighting points where they should terminate in the sockets 
mentioned. The lamps can then be disconnected at will 
if for any reason such a course was necessary. A further 
point that must be mentioned is that two lamps should 
always be placed in the tail light lamp case. These may be 
of comparatively low candle-power, but the reason why 
two should be fixed in the lantern is that if one should fail 
during running, the failure might not be noticed and the 
omission to show a tail-light might have unpleasant con- 
sequences. If two lamps are fixed it is practically impossible 
for them both to fail at one time. 

There are several systems of car lighting on the market, 
and it has been pointed out that the flexibility of the 
modern motor car engine and consequent great variation 
of speed to which the dynamo will be subjected makes it 
essential that the output should be constant over a wide 
range of speed, so as to ensure a uniform supply of current 
for charging the battery and lighting the lamps. 

The dynamo should cut-in and reach its maximum 
output at a comparatively low speed in order that the 


battery may be charged even when the car is running 
slowly. If the cutting-in speed is high the dynamo must 
be driven at a correspondingly high speed, causing un- 
necessary wear and tear. It is also desirable that the 
output of the dynamo at normal speeds should exceed the 
lamp load. To comply with this condition a fairly large 
output is necessary, 1.e., at least 8-10 amps. for an average 
car, to give a really good and effective light. -All these and 
many other requirements which will readily occur to the 
mind are fulfilled by the patent dynamo which is used in 
connection with the electric car lighting equipment of 
Messrs. Trier & Martin, Ltd. The regulation of this 
machine is effected bv the adoption of two extra brushes 
placed and inter-connected with the main brushes in such 
a way that at low speeds they intensify the field flux and 
at normal and high speeds part of the main current passes 
direct fram them to the outer circuit. This has the advan- 
tage of relieving the current in the main brushes and at 
the same time decreasing the field flux, thus keeping the 
current constant at all speeds. 

The large output of which the machine is capable renders 
it possible for the motorist to drive at high speed without 
drawing on the energy stored up in the cells. This is onlv 
called into service when the car is stationary or running 
very slowly. There is, of course, a cut-out provided which 
automatically cuts the machine out of circuit when it is 
running too slowly or the car is at rest. In the Trier & 
Martin system a disc mounted on the armature shaft 
revolves in a bath of mercury which it draws up by friction 
as the armature revolves. When a certain predetermined 
speed is reached this mercury is drawn so far from its 
normal position that it makes contact with a connection 
brought into a pccket or recess. This closes the circuit, 
but when the speed of the armature falls below the generat- 
ing speed the contact is broken by the mercury falling 
back to the bottom of the receptacle. 

This firm have also introduced a split cell battery with 
a twin wiring system, which is said to be the only system 
which provides a light should any mishap occur, such as 
a short circuit, a broken lug or connector in the battery ; 
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a loose or broken connection in the battery, or dynamo 
circuit, or a breakdown of the dynamo in combination 
with either of the above. 

The split-cell battery is no larger and has the same 
capacity as an ordinary battery and adds no further 
complications to the svstem. In addition the suppliers 
have placed on the market a special indicator which 
registers any fault immediately it occurs so that it can be 
traced and put right when the car is not in use. 

In the car lighting system designed by Messrs. S. Smith 
& Sons the accumulator is automatically kept charged by 
a small dynamo driven from the engine and the method 
of control is singularly ingenious and free from complica- 
tion. It is claimed to be an absolutely reliable and efficient 
system. With this the lamps can be run direct from the 
dvnamo at constant voltage and current with large varia- 
tions in speed without the battery being in the circuit. 
The system consists briefly of a dynamo, an automatic 
regulator and cut-out, and a small accumulator, together 
with the necessary switchgear. The automatic regulator 
which controls the voltage, and has the effect of keeping 
the current constant throughout a very wide range of 
engine speed, is combined with an automatic cut-out, both 
being enclosed in the switchboard case, which also contains 
the protective fuses and serves as a junction box. Thus 
the whole equipment is contained in three parts—the 
dvnamo, switchboard and accumulator. 

The dynamo used is designed so that a minimum cross 
leakage occurs, and the weight of the magnetic circuit is 
utilised to the best advantage. The field strength is 
automatically reduced by the regulator as the speed of the 
car and consequently of the dynamo is increased so that 
the higher the speed of the machine the lower is the flux 
density in the core. The machine is constructed in 
accordance with the most modern practice and is totally 
enclosed by means of aluininium covers so as to be entirely 
dustproof, and is arranged for belt drive. A simple form 
of slide base is provided so as to take up slack in the belt. 
To this base the dynamo is attached by means of a metal 
strap which permits of it being removed when necessary 
with a minimum of trouble. 
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The makers point out that the construction is simple 
and light, although the machine is provided with a re- 
latively heavy shaft so as to aveid all possibility of crystal- 
lisation and fracture under excessive vibration. The shaft 
also runs on ball bearings arranged so as to take up end 
thrust in addition to the Journal pressure. 

The automatic cut-out switch used in this system is 
operated bv an electro-magnet and is fitted with an 
auxiliary carbon break. It is said that it 1s impossible for 
this cut-out to slip. The current taken by the controlling 
magnet of the cut-out is under ] amp., which is a very 
small loss indeed. The new regulator is combined with 
the electrical automatic cut-out and is controlled by the 
same magnet coils; there is, therefore, no lcss attendant 
on control by means of this regulator and the additional 
weight to that of the cut-out is only about 2 ozs. The 
regulator is arranged so that it comes into operation 
directly a predetermined maximum current output of the 
dvnamo is reached. The current output is then kept 
constant up to the maximum speed at which the dvnanio 
runs. The regulator limits the output of the machine to 
within 5 %, and Messrs. Smith & Son claim that the current 
output of this equipment is so constant that the lights 
can be run off the dynamo direct —without the accumu- 
lator being switched 1n— provided the speed of the engine 
is kept above that necessary for the dvnamo to give it 
full output. In this case, it is, of course, necessary that 
the number of lamps burning should be arranged so that 
thev take a current approximately equal to the maximum 
current of the dvnamo. 

In the Lodge system, the various units can be used 
separatelv, and it is so automatic that practically noatten- 
tion is required during use. The head lights are of special 
construction and the filaments of the lamps used have 
been designed in accordance with the results of many 
experiments carried out by the firm. The lamps are pro- 
vided with five filaments connected in parallel, and arranged 
very close together so that their appearance when lighted 
is like an intensely bright sheet of flame. All the supports 
of the filament are at the side, and there is nothing what- 
ever to obscure or interfere with the light. The naked 
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bulbs give about 40 c.p., all of which light can be used to 
the utmost advantage. These bulbs are somewhat more 
expensive to make, but the expense is justified by the 
result obtained. An important advantage of the five short 
filaments is their mechanical strength. 

It is a well-known fact that with the ordinary dynamo 
the current produced is very small at low speeds, and 
increases very rapidly as the speed of the dynamo is 
increased. At low engine speeds the current from the 
dynamo would be insufficient to supply the lamps while at 
high speeds the current would be too great for battery 
charging. 

In the Lodge car-lighting dynamo the ordinary electro- 
magnetic field is replaced by one produced by permanent 
magnets, and consists of a set of strong permanent magnets, 
between the accurately-ground pole pieces of which is a 
14-section armature running on dust-proof ball bearings. 
Two carbon brushes of ample surface rub on the hard 
copper commutator. The brushes can at once be removed 
for inspection by unscrewing the peg seen over the ter- 
minals. The dynamo is completely enclosed, is small, 
compact, and substantially built. It can be placed in any 
position, and can be run in either direction. It has only 
two terminals, clearly marked, to which the cables are 
connected ; and it is interesting to note that the power 
taken to drive it is negligible as at full load the machine 
only absorbs about one-tenth of a horse-power. 

In the Lodge lighting system a cut-in and cut-out for 
automatically connecting and disconnecting the dynamo 
to the battery are mounted in the switchboard, and are 
quite accessible. As soon as the pressure of the dynamo 
just exceeds that of the battery, this device makes a con- 
nection between the two, and automatically breaks the 
circuit when the pressure of the dynamo falls equal to that 
of the battery. It consists of two opposed windings on a 
magnet. The magnet attracts an armature which closes the 
circuit between the battery and the dynamo at the proper 
time and automatically breaks it when the speed of the 
dynamo is too low. The instrument is automatic, and when 
the battery is not being charged there is absolutely no 
discharge whatever from the battery other than for lighting 
purposes. This instrument is n inside the door in the 
switchboard, which consists of an aluminium box carrying 
six press-button switches, an ammeter and voltmeter, 
automatic cut-in and cut-out, fuse, tail light, tell-tale 
buzzer, and two-pin plug socket. At the back of the board 
are two terminals for the dynamo and two terminals for 
the battery. There are also six plug contacts at the back, 
two for the head lights, two for the side lights, one for the 
tail light, and one spare contact for interior lighting, 
electric horn or other purpose. 

The variable speed dynamo and car lighting svstem 
designed by Messrs. C. A. Vandervell is not only highly 
efficient, but is also extremely simple, two factors for success 
which do not always go together. The variable speed 
generator has no more working parts than an ordinary 
dynamo, and has no extra windings, resistances, or brushes. 
- Use is made of the magnetic actions and reactions which 
occur between the armature and the field magnets to keep 
the output of the dynamo absolutely constant at all speeds 
of the engine. The two ordinary poles have no winding 
upon them of any kind. Magnetism is excited in them by 
the reaction of the armature—not of the whole armature, 
but the reaction due to currents generated in certain 
short-circuited coils, namely, the coils which are for the 
time being short-circuited by the brushes that are 
collecting the current at the commutator. These are 
the coils which are not then in any neutral magnetic zone 
but are in an active zone where they are cutting the magnetic 
lines of the field due to the subsidiary poles provided in 
the machine. During the period of short-circuit they will 
be consequently the seat of short-circuit currents. These 
cross-magnetise the armature and tend to set up a magnetic 
flux at right angles to the flux of the subsidiary poles, 
and this cross-magnetising effect is greatly augmented 
by the presence of unwound “ ordinary " poles. As a 
result the previously existing flux is distorted, and instead 
of traversing the armature diametrically from one sub- 
sidiary pole to the other, turns aside, passing only quadrant- 
ally through the armature, breaking up into two quadrantal 
paths, each of which include only one quadrant of the frame. 
This change is accomplished gradually as the speed at which 
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the armature revolves increases. In addition to the short 
circuit currents which are confined to a few coils, working 
currents are being generated by the whole of the windings 
of the armature. It will be obvious, therefore, that a 
magnetising reaction is being exercised by the working 
current in the windings of the whole armature. This tends 
to oppose the magnetism of the subsidiary poles, and the 
initial flux is thereby reduced. As these de-magnetising 
reactions increase with the speed the tendency of the 
voltage to rise as the speed increases will be counteracted 
and the output of the dynamo consequently remains 
constant within very wide limits. Attention is drawn 
to the fact that in the “ C. A. V." dynamo a simple free- 
wheel of the pawl and ratchet type is interposed between 
the pulley and the armature spindle, so that when the engine 
is stopped or run too slowly for the dynamo to charge the 
accumulators, the armature can, for the moment, revolve 
freely, or ''motorize," thus over-running the driving 
pulley. Owing to the design of this machine, only an 
exceptionally small current—zero to 14 amperes— is taken 
from the battery, the maximum being 14 amperes when 
the engine is stopped; with this free-wheel device it is 
impossible for an excessive current to be discharged from 
the battery through the dynamo. 

Although accumulators are not used so largely for car 
lighting as was at one time thought possible, they are 
still employed in conjunction with constant output dynamos. 
In connection with cells for car lighting, Messrs. Vandervell 
point out that it is essential that batteries of abnormal 
capacity, such as are necessitated by the use of dynamos 
giving an excessive amount of current at certain speeds, 
should be strictly avoided, not only because of the fact 
that a much larger battery has to be carried than the 
lighting justifies, but it also shortens the life of the battery 
when the charging current is continually varied between 
such wide limits. They also advise against the use of 
ordinary ignition batteries for car lighting, and indeed it 
is almost self-evident that for such work the accumulators 
should be of special design and construction. 

The electrical equipment of the modern motor does not 
end, however, with the head and tail hghts and the dynamo. 
The question of ignition has to be considered, and auto- 
mobile engineers are unanimous on the point that electrical 
ignition is the only means suitable for either car, aeroplane 
or motor cycle engines. 

Electric ignition may be grouped into three classes: 
accumulator, dry battery, and magneto ignition. Accumu- 
lators are not nearly so largely employed for the purpose 
as was the case a few years ago. The accumulator of that 
date proved itself unreliable and short-lived, and motor 
engineers cast round for something that could be con- 
veniently used and would not be liable to get out of order. 
Many car and cycle owners installed dry batteries, and 
there is no doubt that dry batteries of the Siemens-Obach or 
Hellesen type are far preferable to the ordinary accumu- 
lators. There are, of course, accumulators now on the market 
which may be implicitly relied upon, and which, selling 
at a reasonable price, carry a fair margin of profit for the 
contractor. 

The modern tendency is, however, to provide automobiles 
with magneto ignition. The high tension magneto of the 
Bosch or Simms type is the form most usually employed, 
and in these the armature is wound with a primary and a 
secondary coil. One end of the primary coll is connected 
to “earth,” for which purpose the metal frame of the 
machine is used, whilst the other end, which is connected 
to the beginning of the secondary coil, is brought to the 
insulated side of a contact breaker, the other side of which 
is earthed. A condenser is connected across the contact 
breaker, and the other end of the secondary winding is 
carried, by means of a specially insulated conductor, to 
the sparking plug. The action is obvious. When the contact 
breaker is closed, the primary current flows in & closed 
circuit, but as soon as it 1s broken by the action of the 
mechanism of the motor, a high voltage current is induced 
in the secondary and a spark jumps the gap between the 
contact points of the sparking plug. 

Reference to ignition would not be complete without 
mention being made of the Lodge ignition system, the 
special feature of which 18 the well-known coil which 
produces vigorous sparks by means of special high-tension 
condensers or Leyden jars within the coils, according to 
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the discoveries made in that direction by Sir Oliver Lodge. 
The system is that of the coil and ac 'cumulator, but the great 
improvement over other systems which is claimed for 
this method of ignition lies in the fact that the Leyden 
jars store up the high-tension current induced by the 
secondary winding of the coil and at the required moment 
release the whole of their contents across the points of the 
sparking plug, the discharge being oscillatory in character 
and of extremely high velocity. 

Much more might be written on the subject, the fringe 
of which is hardly touched in this article, but sufficient 
has no doubt been said to show that the modern motor 
offers electrical engineers many opportunities for business ; 
and it is not too much to say that unless advantage is 
taken of these, the work, apart from the actual business of 
manufacturing, will ultimately pass entirely away from 
the trade to which it legitimately belongs, into the hands of 
the automobile engineer. 


Electricity on the Farm. 


The agriculturist is now taking a considerable amount 
of interest in the subject of electricity, as he is beginning to 
realise the vital importance of abandoning the somewhat 
rough and ready methods which he has hitherto adopted, 
and carrying out his business not only on strictly commer- 
cial but also upon highly scientific lines. The knowledge 
of the chemist is largely drawn upon by modern farmers. 
They are keenly alive to the importance of acc urately 
knowing the constituents of the soil on which their farms 
are situated, on knowing which of these constituents are 
harmful, and which are beneficial to the plant hfe they wish 
to encourage, and of knowing what important chemical 
combinations must be effected by adding this or that or the 
other fertilising agent to their land. Already aware of the 
possibilities whic hı he in an extended study of chemistry, 
they are now supplementing the knowledge they have gained 
by calling the electrician to their'aid, and w hether he looks 
at what has been done in this country, or reviews the pro- 
gress made abroad, the enginecr must be struck by the sig- 
nificant increase which has taken place lately, in the use of 
electric power in agricultural operations. 

Not only is use being made of electrical energy in the 
shape of light or power. Extensive experiments have taken 
- and are taking place in connection with actual vegetable, 
fruit and cereal cultivation. A good deal of time and atten- 
tion was given to this subject by the late Sir William 
Siemens, and as far back as twenty years ago, before the 
Royal Society, he exhibited a number of various fruits and 
plants which had been cultivated and ripened or brought 
to maturity by exposing them to the ravs of the electric 
light. Writing on the subject of electricity and plant 
growing, the writer pointed out that Professor Lemstrom, 
of the Helsingfors University, has been for some years car- 
rying out experiments in the same direction, and has found 
that in nearly all instances crops grown under electrical 
conditions are, both as regards quality and quantity, far 
above the average. In France it is a common practice for 
the peasants to set up a network of iron wires above their 
fields, with a small hghtning conductor in the centre, and 
it is stated that the circulation of atmospheric electricity 
thus obtained increases root crops by no less than 50% in 
weight, and stimulates the growth of cereals in even greater 
proportion. 

For some years past in Massachusetts one of the principal 

market gardeners has not only employed arc lamps for ex- 
pediting the growth of vegetables, but has also introduced 
electrical energy into the actual vegetable beds with remark- 
able results. He commenced his experiments five years 
ago in connection with lettuce growing, and before doing 
so completely sterilised the soil. He sunk a copper plate 
in the loam of the bed at one end of the greenhouse, which 
he connected by an overhead wire to a zinc plate sunk in 
the bed at the other end. An appreciable current was thus 
caused to flow between the zinc and copper plates through 
the earth, the bed acting in the same way as an ordinary 
electric battery. At the same time lettuces were grown in 
another part of the house, shielded from the influence of the 


electricity, and the results of the two beds compared. It 
was found that the lettuces which were subjected to the 
electrical treatment reached maturity from a week to ten 
days before those in the untreated bed, and were, in addi- 
tion, of much larger size. It will be seen that the saving of 
such an amount of time is of considerable value to the mar- 
ket gardener, as the capacity of a single greenhouse is fre- 
quently from thirty to forty thousand plants. The fact 
that the bed is released a week sooner for the planting of 
another crop is also of importance. The agriculturists of 
the district are greatly interested in this method of culti- 
vation, and the local authorities are making a thoroughlv 
scientific study of the methods employed and the results 
obtained. Readings are being taken of the current gene- 
rated, records made of the size of the crops, and the time 
taken for them to reach maturity, and every fact which 
might have any bearing on the rate of production is being 
carefully noted. 

The most successful method at present employed for as- 
sisting plant growth is the employment of electric light. 
Àn arc lamp, installed in a suitably built greenhouse, is 
caused to travel above and around the plants, by means of 
an electric motor, in such a way as to ensure that every part 
of the plant is iHuminated in turn. The lamp can even be 
made to travel along the floor, casting its rays upwards, to 
ripen such fruits as grapes hanging from the roof. With 
this method it has been found that the productiveness of 
the plants is increased during the first three months of the 
year by no less than 250%. In April the increase amounts 
to 175%, during the summer months to 50% o> and during 
November and December to 400 and 850% respectively. 
These are not theoretical figures, but results obtained in 
actual practice. 

But the electrical contractor will be more e directly affected 
by the extended use which is taking place of electricity for 
lighting and power purposes. There is not the slightest 
doubt that in the near future electricity will play an impor- 
tant part in the development of agriculture, and that 
modern farmers will use electricity to a considerable extent. 
Electrical contractors in country districts must therefore 
be prepared to devote a certain amount of attention to 
meeting the needs of the agriculturist. At the present time 
the amount of electrical energy which 1s used in agricultural 
operations is not large, but what is of far more importance 
is the fact that the amount used in horticulture, dairv- 
farming and agricultural operations, shows a steady In- 
crease ; and the attention paid to the needs of the farmer by 
large manufacturing electrical firms, who are prepared to 
supply him with motor-driven machinery, i is of vast signifi- 
cance. It has been pointed out that in many countries, 
particularly in Germany and Italy, this subject has received 
careful attention for a number of years, although there, as 
here, rural applications of electricity have developed slowly 
until recent! y, when an acceleration has been observed in the 
rate of progress. It is common knowledge that in the 
United States, not only are the various electrical firms be- 
coming interested in the subject, but the largest manufac- 
turer of agricultural machinery in the States has taken the 
matter up with characteristic American energy, and is now 
pointing out by every means in his power the advantages of 
electric light and power to the farmers of the country. This 
great concern, with tens of thousands of salesmen, reac hing 
practically every village in the country, is active in advo- 
cating the introduction of electrical apparatus among the 
farmers. The salesmen do not pretend to be electrical men, 
of course, but the literature they carry is so skilfully pre- 


pared that they can make estimates on almost any kind of 


installation desired by the farmer. Gas engines, driven by 
producer or suction gas, or petrol engines are usually in- 
stalled, and these are direct, or belt-coupled to dynamos to 
supply the electricity needed for lighting the premises, and 
often also for operating motors to drive the feed-cutters, 
corn-shellers, pumps, grain-conveyors, and other machinery 
used at the farm headquarters. In the majority of in- 
stances, a direct current generator is laid down, and a set of 
cells is also installed to allow a certain amount of power to 
be available when the plant is shut down. 

It must be evident to the electrical contractor that there 
is no reason why the comparatively well-to-do farmer in 
this country should not enjoy the advantages of electrici ity 
which are available in practically every town. In passing, 
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it might be observed that the Post Office have already 
realised the potential profits existing in this direction and are 
suggesting cheap rates to encourage the use.of the telephone 
in agricultural districts. Quite a number of electrical manu- 
facturers are placing on the market small generating sets 
giving an output at 50 or even 25 volts. The use of the 
tungsten lamp, with its small current consumption, is par- 
ticularly adapted to plants of this character. It makes 
‘these voltages practicable for lighting, and, of course, the 
size and number of the cells in the storage battery is greatly 
decreased. These plants include gas engine, dynamo, 
switchboard and battery. The size most generally used is 
suitable for 50 lights. 


Where the farm is situated near the outskirts of a town 
where electric power is available, or in a district covered by 
the mains of one or other of the large power companies, a 
considerable amount of business should be found. In the 
first instance the advisability of extending his mains should 
be seriously considered by the supply engineer. A service 
transmitted by bare over-head wires on poles would in 
almost all instances be all that was required, and would be 
comparatively inexpensive. Where the mains already pa 
over the land the advantages of electricity should be 
brought home to the owner or the tenant-farmer as vit or- 
ously as possible by the engineer of the power company. 
The contractor with an eye to business will no doubt have 
already urged upon him the advisability of installing elec- 
tric light and power, and the co-operation of the supply 
engineer should effectively clinch matters. It must be re- 
membered that electric lighting for the farm enables the 
farm hands to accomplish more during working hours. The 
ordinary interiors of barns, corn cribs, sheds, etc., on farms 
are dark and gloomy, and the electric light enables the ope- 
ratives to see their work plainly and also to work under 
better conditions, both of which have an economic value. 
Indeed, in view of the labour troubles which are incidental 
to farm work, the importance of an electrical installation 
which secures a bigger output and renders the farmer, to 
some extent, independent of his men, cannot well be over- 
estimated. 


Those contractors who have not hitherto given the atten- 
tion to the subject which it merits, and who are not particu- 
larly well versed in agricultural and farming matters, may 
ask in what way, other than for lighting, electric power is, 
or might be, in demand by the farmer. To enumerate the 
uses in detail would occupy too much space, but one of the 
most important is certainly the pumping of water. At 
certain times of the year the advantage of being able to 
supply the cattle or irrigate portions of the crops with water 
drawn from a deep well may be of inestimable value, and 
it is obvious that there is no means of raising this water 
that is so cheap, so convenient, so immediately available 
as an electric motor. Practical milking machines, which 
are driven by electric motors are already in use, and as the 
Operation of milking when carried out by hand is both 
lengthy and costly, the advantages of power milking have 
only to be pointed out to be appreciated. By the aid of 
such machines as much milk can be obtained in an hour as 
would have taken three hours to obtain by hand. Milk 
separators and churns can, of course, be driven electrically 
with advantage, whilst hay and chaff can be cut, roots 
chopped, oats and other grain crushed, wood sawn and tools 
ground by means of small motors. The operation of 
threshing when carried out in a stackyard is risky when the 
threshing machine is driven by the usual traction or portable 
steam engine, but when motor-driven, the element of risk 
disappears. It has been pointed out also that at a farm 
where electric power was installed, the cost of grinding the 
corn for a herd of fifty cows, and of sawing sufficient wood 
to meet the fuel requirements of the farm was only £5 per 
annum. 


One or two descriptions of electricity in farm work may 
be given, taken from actual practice. On the first farm is 
a gas-producer installation, a gas engine and dynamo, and 
overhead wiring distributing electricity to about 150 amps., 
some of which are tungsten. Electrical energy is also used 
to operate three motors, two being employed to drive 
various types of machinery, in use about the farm head- 
quarters, the other being installed in the house to operate a 
washing machine. There is also a storage battery of 52 


cells, so that electricity is available at night or at other times 
when the plant may be shut down. The owner of this equip- 
ment has a private telephone line and a burglar-alarm service 
connecting his house with the tenant house on the premises, 
and is, in fact, equipped with all the electrical conveniences 
which he could have in the city. Furthermore, he utilizes 
gas from his producer plant as fuel under the boiler of his 
steam-heating plant in the house. He proposes to intro- 
duce pneumatic cow-milking machines operated by elec- 
tricity, and feels that he is well repaid for the interest on his 
investment and the operating costs, the latter being small, 
by the advantages and conveniences of electricity. An- 
thracite pea coal is used to charge the producer, and about 
two bushels a day are required. A farm labourer operates 
the plant, which requires but little attention, so that the 
man is enabled to give considerable time to his other duties. 

On another farm current is generated on the estate, tur- 
bines having been put down in connection with available 
water-power. The motors used on the farm amount in the 
aggregate to 124 horse-power, and amongst other purposes 
we learn that electric power is used for working various 
engineering tools, including lathes and drilling machines, as 
well as hay hoists, root cutters, cream separators, churns, 
refrigerating, milling, bone cutting and grinding, pumping 
water, washing and mangling, and for driving centrifugals 
in the laundry. It is stated that motors are about to be 
installed for sheep shearing and horse clipping. 

On this farm electricity is also used for heating and 
cookery purposes, and electric ventilation is employed 
throughout. Flame arcs are used in the yards, the build- 
ings being lighted throughout with incandescents, and the 
lighting of the roads leading to and from the farm is in 
contemplation. It is evident that if it is a commercially 
sound proposition to use electrical energy to such an extent 
on a large farm, it will certainly pay electrical contractors 
and manufacturers, and perhaps to a lesser degree central 
station engineers, to look upon and regard the modern agri- 
culturist as one who will prove eventually to be a customer. 


Lighting a Curling Rink. 


Some years ago attempts were made to devise a scientific 
system of lighting for the rink belonging to one of the 
largest curling aus in existence. It was proposed to use 
electricity as a lighting agent, but after considerable 
experimenting and arrangement of the lighting to obtain 


| a certain quality of light which should be uniformly 


distributed, whilst the lamps were arranged so that they 
did not shine in the eyes of the players, etc., it was found 
that there was still something lacking ; and it was felt by 
many that there was some factor which electric lighting 
had introduced which was not conducive to good play 
and which had not existed prior to the installation of the 
new system. 


Further experiments were tried, and it was found that 
the stones appeared to travel faster at one point than at 
another, and the players would sweep when they should 
not, and would fail to sweep at the right time. The 
authorities were convinced that the modern lighting 
methods brought out a defect which interfered to a con- 
siderable extent with the game of curling, and that was— 
the colour of the ice due to the method of freezing, and 
particularly to the background of the ice. 


To overcome this defect, a roll of white paper, such as is 
used for printing newspapers, was secured, and with this 
the ground was carpeted and a sheet of ice formed over 
the paper. The results achieved were remarkable, the ice 
taking on a mirror-like appearance. 


The curling stone was made more conspicuous by the 
change, and the uniform surface gave a uniform speed 
to the stone. This obviated the trouble experienced prior 
to the use of the paper, where the stone appeared to move 
faster or more slowly, according to the colour of the ice. 
A number of curlers who visited the rink àt different times 
during the past winter found the change so beneficial that 
curlers in general have adopted the device, which, it is 
said, has been patented. 
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Factory and Workshop 
Lighting. 


By Francis H. Davies, A. M.I.E.E. 


It is now an accepted fact that adequate lighting in the 
right place is a most important factor in the economical 
production of work of all kinds. In the interests of efficiency 
a factory must he kept as far as possible at maximum 
rate of production over the whole of the working day, 
and as the hours of artificial lighting range from 10% to 
20% of the working hours, excluding night shifts or over- 
time, it is obvious that illumination has an important 
bearing upon production and efficiency. Judging from the 
examples one frequentlv sees, much remains to be done in 
improving the lighting conditions of many of the older 
workshops and factories, but the practice of scientific 
illumination having extended considerablv in recent years, 
new buildings are now as a matter of course better equipped 
both with natural and artificial light than was formerly 
the case. i 

The design of a factory lighting installation should 
be based upon a thorough consideration of the conditions 
pertaining, due regard also being had to the future. 
Reliability is of prime importance. as a failure of even a 
portion of the installation is a costly matter when the 
time wasted is taken into account, but simplicity should 
not be sacrificed to it, and, given the best materials and 
workmanship, there is no need of complication to ensure 
reliability. 


FIG. l. 


Few general rules can be laid down as both the amount 
of light and the placing of the points depend upon the 
arrangement of the works, the form of the machinery, and 
the class, colour and quality of the goods produced. Further, 
the colour of the walls, floor and roof must be taken into 
consideration, and if they are clean and light, as in a new 
building, one must reckon with the possibility of their 
becoming dirty in the course of time, and remaining so. It 
may, however, be said that in most cases the problem has 
to be regarded from two standpoints, general illumination 
and locaħsed lighting of individual machines and benches. 
So far as the former is concerned, it is simply necessary to 
provide sufficient light and to distribute it in such a manner 
that movement is attended with no more risk than in 
daylight. Localised lighting on the other hand calls for 
more consideration and the special requirements of each 
individual machine or bench must be fully taken into 
account. e 

That lighting conditions vary widely in different indus- 
tries is very apparent when a few typical cases are looked 
Into. 

If, for instance, we contrast the requirements of a 
foundry with those of a machine shop (assuming in each 
case average conditions), we vet an extreme comparison 
and find that to produce satisfactory results very different 
means must be taken. The foundry is generally instanced 
as the example in particular of bad lighting conditions. 
The roof, walls and floor in their normal state possess 


little reflecting power, and the presence of smoke and, 


steam, particularly in malleable iron foundries, renders 
the atmosphere murky and highly unfavourable from the 
illuminating point of view. The end to aim at in this 


case is an even general lighting effect of low intensity 
and carefullv avoiding dense shadows. According to the 
height of the lamps and the smoke and vapour present 
in the atmosphere, hom 4 c.p. to 1 c.p. per square foot of floor 
area is required, and this may be provided either by arc or 
incandescent units. The light of the flame arc has been 
found to possess good penetrative powers and is therefore 
very suitable for the foundry, but when arc lamps of any 
type are used they must be placed at a good height in order 
to avoid dense shadows, and, in addition, to be clear of 
travelling cranes. When this latter difficulty does not 
exist, as will be the case in certain parts of most foundries, 
a very good lighting effect may be secured by the use of 
300 c.p. to 500 c.p. tungsten lamps fitted with good reflec- 
tors and suspended at a height of 20 feet or less. As is 
well known, these lamps are to a great extent replaeing 
arcs in many situations, and the foundry is one in which 
they may be used to advantage. Localised lighting other 
than that obtained by the use of portable lamps 1s only 
necessary where small castings are in hand, and with this 
exception it is not usual to provide anything beyond good 
general illumination. 

Turning now to the machine shop as typical of a class of 
works in which the lighting conditions are almost directly 
opposed to those of the foundry. As a general rule ceilings 
and walls are white or of a comparatively light colour, and 
the atmosphere is of course normal. The requireinents of 
machine work point directly to localised illumination, 
and general lighting, though still important, becomes 
a secondary consideration. Given good reflectors and well 
distributed points 0°25 c.p. per square foot of floor area 


will be found ample for general illumination provided there 
are no unusual obstructions in the way of belting and 
shafting. Again, arc lamps must be hung high in order 
to avoid patchiness and shadows, but in most cases the 
best effect will be secured by a number of 100 to 200 watt 
tungsten lamps fitted with good intensive reflectors and so 
arranged with regard to the individual machines as to give 
light in the right place. It is important when using incan- 
descent lamps not to neglect gangway lighting. There 
is a natural tendency to give more attention to the lighting 
of individual machines or groups, depending upon this 
for the illumination of adjacent gangways. This course 
is satisfactory where there is little traffic, but the main 
gangways of a shop should be individually lighted and 
treated quite separately throughout. 

For general illumination the mercury vapour lamp is 
highly successful and economical. Its diffusion is excellent 
and in this respect it is better than the arc lamp unless the 
latter be inverted. The practice of employing indirect 
illumination for workshops by means of inverted arcs 
and reflectors spaced about 25 feet apart is a growing one. 
The efficiency is necessarily low, but in many cases this 
is compensated for by the indirect advantages accruing 
from a well diffused light. 

À good arrangement for workshops consists of placing 
under the inverted arc at a height of 10 or 12 feet from the 
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floor a conical enamelled iron reflector of such a diameter. 


that it is impossible at any point to view the arc itself. 
About 4 feet above the lamp is fixed a reflecting surface 
of whitewashed wood some 8 feet to 10 feet square, and 
this produces excellent diffusion. It is worth noting that 
it has heen found advantageous to mix a small quantity 
of yellow with the whitewash. . 

Woodworking and paint shops constitute important 
Sections of many engineering, and other factories. The 
treatment of the latter should be very similar to that of 
a machine shop. Good general illumination is essential for 
average work, but for lining or delicate operations of a 
similar nature, localised and adjustable lighting must be 

rovided, or as an alternative, a higher intensity of general 
illumination secured by units of greater candle-power 
hung lower and spaced closer together. In woodworking 
shops it is very important that the quality of the lighting 
should be such that the grain of the wood is readily discern- 
able. It is customary to employ an intensive lighting 
unit over each machine, and general illumination does 
not require so much attention as the work itself is for the 
most part light in colour and the surroundings also favour- 
able. It is again safe to follow the lines employed in a 
machine shop, the conditions of the two being as a rule 
very similar. : 
he lighting of stores is seldom given much attention, 
and in many cases is totally inadequate and badly planned. 
Excepting in main gangways low intensity only is required, 
and 16 c.p. lamps spaced 16 feet apart will in general 
suffice. It is not an easy matter to light effectively the 
racks of pigeon holes in which minor parts are generally 
stored These are often dark in colour and their depth 
makes uniform good lighting a difficult matter. The best 
effect will be secured by units of not less than 16 c.p. 
placed high enough to illuminate the top pigeon holes and 


FIG. 8. 


fitted with a fairly flat shade, which will tend to throw th? 
ligth out at a wide angle. 

With regard to the individual lighting of benches and 
machine tools, there can be no question that many if not 
most workshops are badly equipped in this respect. The 
ordinary plain pendant is generally used in tonjunction 
with portable hand lamps, and the result is often a tangle 
of wires and strings, the latter being used to locate the 
lamp as near as possible to the point where its light is 
required. Alteration of the position is frequently necessary, 
and this takes time and does not do the wiring or fittings 
any good. 

The simplest and one of the best for bench lighting 
is that shown in Fig. 1. The wiring is run along the wall 
over the bench, a point being provided at each bracket. 
These are made of 4 in. round iron or pipe, and swing on 
a suitable fitting attached to the wall. On the moveable 
arm is hung loosely an S-shaped hook, through the lower 
part of which the wire runs with an easy fit, giving just 
enough friction to take the weight of the lamp and shade. 
Adjustment in any direction is a very simple matter, 
and the fitting, besides being cheap to construct, is one of 
the most convenient for bench lighting. 
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Fig. 2 illustrates a design that has been found very 
satisfactory for the same purpose. The main bracket may 
be a piece of iron pipe fixed either to the bench or the wall, 


- and the arm carrying the lamp a short length of ordinary 


flexible tubing. In place of this latter, which in course of 
time is apt to wear and become unable to support the 
weight of the lamp, etc., the flexible arm has been built 
up of metal sections formed on the ball and socket prin- 
ciple. These sections are held together by a stranded 
hard drawn steel wire run through the tube and adjustable 
in length by means of a winged nut and screw at one end. 
As the sections wear it is only necessary to tighten the 
nut to give to the flexible arm all its former stiffness. 
For getting the light exactly where it is wanted this fitting 
is hard to beat as it may be bent into any form and will 
always support the weight of the lamp. : 

Another simple but for many positions effective type is 
shown in Fig. 3. The vertical part from the ceiling is 14 in. 
long, and the arm carrying the lamp projects 6 ft. The 
flexible wire coming from the ceiling rose passes through & 
loose sliding ring on the horizontal arm and then down to 
the lamp. The height of the latter and its radial distance 
from the centre is controlled by an adjuster which rolls 
along the arm suspended from a wheel, as shown. The 
area this fitting will cover is very large, and alteration of the 
lamp position in any direction is a simple matter. It 
is suitable for bench lighting, but particularly so for the 
illumination of machine tools, such as planers, lathes, 
or others where there exists no obstruction to the light 
being suspended right over the “ork. 


Another Assisted Wiring 


Scheme. 


A great difference exists between assisted wiring and 
what are erroneously termed free wiring schemes. It isa 
fact that the majority, if not the whole of the free wiring 
schemes which have been brought forward have directly 
encouraged the short hour consumer, that unremunerative 
class which no station engineer is unduly anxious to have 
numbered amongst his customers. It is also a fact that no 
free wiring scheme has as yet justified its introduction 
or proved a financial success. Yet there is something 
so inviting, not to say fascinating, in the term “ Free 
Wiring " that every now and then some Town Councillor 
falls a victim to its allurements and persuades his colleagues 
to buy their own experience rather than profit by that of 
those who have already introduced, and abandoned, a 
free wiring scheme. 

On the other hand there is seldom any difficulty, provided 
it, is carried out on a strictly business basis, in making 
an assisted wiring scheme pay. It is merely a question of 
treating the customer fairly and equitablv, co-operating 
with the local contractors instead of entering into com- 
petition with them, and putting the financial part of the 
business in the hands of those who are accustomed to 
deal with such matters. Properly worked, a scheme of 
assisted wiring may prove a very valuable weapon in the 
-hands of the station engineer who is desirous of wrestin 
fresh territory from the hands of the gas company, Jad 
who is also keenly alive to the necessity of meeting the 
specific reductions in the station revenue due to the 
introduction of high efficiency metal filament lamps, by 
connecting up new consumers in sufficient numbers. 

The Gail District Council of Bexley Heath, who own 
the local electricity works, have decided to stimulate the 
use of electricity in the area covered by their mains by 
offering to wire premises and instal lamps free of initial 
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expense. There has been the usual controversy over the 
matter; the usual objections have been forthcoming, 
and the militant anti-municipalists, with whom all electrical 
contractors have strong sympathy, have put, forward 
their arguments with such force that the PASE of the 
local contractors have, it is understood, been fully 
safeguarded and a scheme drawn up which certainly seems, 
on the face of it, as though it would prove satisfactory 
in operation. An important point is that none of the 
work, other than the actual connecting, is done by the 
Council, but every part- is carried out by bona-fide electrical 
contractors. 


The full text of the conditions are as follows, and will 
well repay perusal :— 


l. In order to develop their electric light undertakin 
the Council have decided to extend the present auk 
wirng scheme. The following scheme applies only to 
streets in which mains are already laid, but the Council 
will extend the mains in approved cases. It does not apply 
to any installation where the number of lights to be fitted 
is less than eight, and the Council reserve to themselves 
the right to decline any application for an installation 
under the scheme. All previous schemes are hereby 
cancelled. 

2. Applications for installations under the scheme (in 
the preparation of which applications the Council's engineer 
will assist if desired) will when completed and received 
be laid before the Council for consideration. Forms of 
application and schedule for list of points proposed to be 
installed can be obtained from the Electrical Engineer, 
Carsheds, Broadway, Bexley Heath. 

3. The installation is to be carried out by a contractor 
to the specification of the Council's engineer, and no 
payment will be made except on his certificate. The 
specification will be incorporated in the agreement herein- 
after referred to. 

4. The Council’s maximum contribution towards the 
cost of any installation will be £1 per point for the number 
of points installed, and no charge will be made by the 
Council for supervision of the work of installation. If 
the cost of the installation amounts to less than the Council’s 
maximum contribution, the Council will pay only the net 
cost of the work. If the cost of the inatallation exceeds 
the Council’s maximum contribution the difference between 
such contribution and the actual cost must be paid by the 
consumer or the landlord direct to the contractor on com- 
pletion of the work. 

5. The installation shall be and remain the property 
of the Council unlesa and until paid for in accordance with 
the provisions of the scheme. 

6. The consumer, landlord or mortgagee (if any) shall 
have the Pod to purchase outright the whole of the 
wiring and fittings at any time on payment of the out- 
standing balance of the Council's contribution towards 
the cost of the installation, plus interest at 5% thereon 
to date on which the next ensuing quarterly instalment 
would have been payable. 

7. The consumer, landlord and mortgagees (if anv) 
or alternatively the landlord and mortgagees (if any) 
shall agree to refund to the Council the latter's con- 
tribution towards the cost of the installation by equal 
quarterly instalments of principal and interest combined 
as shown by the scale of repayments, and thev shall 
also undertake and agree not to disturb or remove or 
consent to the disturbance or removal of the said wires 
or fittings without permission of the Council in writing 
under the hand of their clerk for the time being, until 
the same are fully paid for. : 

The stamp duty on the agreement shall be paid by the 
consumer or landlord (as the case may be). 

8. The Council will require no deposit on the execution 
of the agreement, and the consumer will not be required 
to guarantee any fixed consumption of energy, except 
to the extent of the minimum charges payable by all 
consumers. These minimum charges are as -follows :— 


For the quarters ending December and March respec- 
tivelv, 6s. per quarter. 
For the quarters ending June and September respec- 
tivelv, 3s. per quarter. 
Energy for lighting purposes will be supplied at current 
rates, subject to the usual cash discounts, and no meter 
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rents will be charged. If energy is used for power, heating. 
or cooking, the usual meter rent for those purposes will 
be charged. 

9. Inthe event of the wires and fittings being destroved 
or damaged beyond repair by fire or other cause, the 
balance then remaining unpaid of the said value shall 
immediately become payable by the consumer, landlord, 
or mortgagee (if any). 

10. The installation will include wiring, fittings, and 
the first supply of lamps. Lamps required subsequently 
may be purchased of the Council's electric lighting depart- 
ment. 

The Council's maximum contribution of £1 per point is 
estimated to include fittings of a plain character, and if 
more elaborate fittings are selected the excess cost will 
have to be paid by the consumer, as provided in Clause 4. 

11. The following is the scale of repayments under 
the scheme, and accepted applicants will be allowed to 
select whichever period for repayment of the Council's 
maximum contribution they desire, subject to the limita- 
tions shown by the scale, and subject to approval bv the 
Council of the repayment period selected by the applicant. 
In no case will the period for repayment be allowed to 
exceed seven years. 

NCALE OF REPAYMENTS. 
Council's 

No. Maximum Quarterly repayments of principal and 

of contribu- interest combined, extending over periods 
Points. tion.  of:— 


l year. 3 year. 5 years. 
£ £ s. d £ s d. £ s. d. 

8 8 2 2 0 014 9 — 
9 9 2 7 3 016 7 010 5 
10 10 212 6 018 5 C 11 7 
1l 11 217 9 103 C 12 8 
12 12 J 30 1 2? 1 0 13 10 
13 13 3 8 3 ] 311 0 18 0 
14 14 313 6 1 5 9 016 2 
15 15 318 9 17 7 0 17 4 
16 16 4 4 0 1 9 5 018 6 
17 17 49 3 111 3 019 8 
18 18 414 6 113 1 ] 0 19 
19 19 419 9 1 14 11 ] 2 € 
20 20 5 50 116 9 1 3 1 
2l 21 510 3 118 7 l 4 3 
22 22 515 6 2.0 5 10 5 5 
23 23 6 0 9 2 2 3 1 6 7 
24 . 24 6 6 9 2 4 1 1 7 9 
25 25 611 3 2 511 1 8 ll 


The quarterly repayments for an y sum 
from £26 to £50 can be easily ascer- 
26 to 50 26 to 50 | tained from the above scale. 


| The maximum advance under the 
. scheme is £50, and the minimum £8. 


Repayments can also be made in 2, 4, 6, or 7 years by 
instalments in the same ratio if preferred. 


Motor-Driven Pump Control. 


We have received from the Adams Manufacturing Com- 
pany, Ltd., Bedford, a copy of their leaflets dealing with 
automatic solenoid self-acting motor starting rheostats 
especially adapted for the control of electrically driven 
pumps serving open tanks or hydraulic accumulators ; 
and with their automatic solenoid self-acting motor starting 
rheostat and main switch, fitted to carbon brake, and 
powerful magnetic blow-out. Copies of these leaflets will 
be sent. to anv contractor who 1s interested in the control 
of motor-driven pumps or automatic control generally, and 
mentions “ The Electrical Manufacturer and Installation 
Engineer " at the same time enclosing his trade card. 


The French Army now possesses 11 automobile wireless 
stations, each having a range of 16 miles. The cars can 
travel at 22 m.p.h., and the getting to telegraphic work of 
each car, erecting the mast, ete., can be accomplished in 
10 min. It is intended that every army corpsshall possess 
such an installation as soon as possible. The French 
dirigibles and acroplanes are fitted with the French singing 
spark system. 
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Contracts and the Law. 


Hints as to points to be Watched by Manufacturers 
and Agents entering y^ Contraets to Supply Goods 
broad. | 


(Concluded from page 4.) 


Eightbly, no doubt in the case of large contracts there 
will be some provision for examining and passing the goods, 
and it may be that payment of at least a portion of the 
purchase money will be dependent upon the result of the 
examination. If possible, it should be arranged and stipu- 
lated in the contract that this inspection should take place 
at the manufacturer’s works before despatch of the goods 
and within so many days after notice to some one (to be 
arranged for) in England on behalf of the buyer that the 
goods are ready to go. And a further provision should be 
made that unless the inspection takes place within a 
certain period the goods should be deemed to be accepted 
and might be despatched, and that if after any mspection 
any defects are alleged, they should be at once set out in a 
written notice to the manufacturer and should be at once 
put right by him. This would prevent final rejection by 
the buyer without an opportunity given to the manufac- 
turer to put any defects right. The benefit of having the 
goods inspected at the manufacturers’ works, where defects 
can be put right at once, is easily imagined. Where a 
provision of this sort is impossible, it should be stipulated 
that the goods should be examined within so many days 
after arrival, and if any defects were alleged that such 
defects should be specified in a notice in writing to the 
manufacturer, and that in default of such notice within a 
certain period after delivery the goods should be deemed 
to have been in order; and that the manufacturer should 
have a reasonable opportunity of putting such defects 
right. 

Of course, unless the engineer or other official of the 
buyer is given absolute power under the contract his decision 
is not binding on the manufacturer, and the latter is at 
liberty to say that he has supplied goods in accordance 
with the contract ; in which case, if both parties persist, 
the matter can be fought out in the Law Courts. On the 
other hand, some contracts provide that the decision of 
the engineer or other representative of the buyer shall be 
final, but such a provision as this ought not under any 
circumstances to be passed by a representative, without 
strict instructions from headquarters. It is a very drastic 
and unfair clause even in contracts where all the parties 
are in England and are English, but where the buver is 
foreign and in a foreign country it should not be ayreed 
to without intimate knowledge of the buyer, and the 
person who is to have such a power; and at the least the 
manufacturer or his agent ought to fight and fight hard 
for the appointment, in case of dispute between the manu- 
facturer and the engineer, of an independent man to settle 
the matter. 

Ninthly, if any penalties or fines are allowed to be 
imposed for defects, care should be taken to see that they 
only apply to serious constructional defects, and not to 


defects which may be put right by a wave of a paint brush. , 


And a reasonable time should be given to the manufacturer 
in which to remedy any such defect, if the buyer is unwilling 
to remedy it himself at cost price. In this connection it 
has to be borne in mind that though according to English 
law such penalties (if they are of the same amount whether 
the defects be trivial or serious) would probably be held 
to be penalties, and so the courts would only award the 
actual damage caused through the defect, vet foreign laws 
on the subject probably differ, and the whole of the sum 
mentioned as a penalty might be recoverable, however 
trivial the defect. 

Tenthly, whatever the law may be in foreign countries, 
it is now pretty well settled in England that where goods 
are to be supplied and the seller agrees to pay so much 
as penalties or liquidated damages for each day, week, or 
month of delay, the whole of the amounts stipulated for 
can be recovered as liquidated damages without proof of 
actual damages, as it will be taken that the parties have 
themselves fixed the damages to be paid. Hence care should 
be taken in agreeing to penalties of this kind, and no reliance 


should be placed on any possibilitv of getting relief from 
the Courts (Clydebank Engineering and Shipbuilding Com- 
pany, Ltd., and others v. Yzquierdo Castoneda and others, 
1905). 

Eleventhly, if the contract is an important one and the 
goods to be supplied are of a special nature, such as 
machinery, it may be advisable to provide that some one 
shall go out from the manufacturer's works, at the buyer's 
expense, to see that the goods are in proper condition aad 
are properly dealt with on arrival. | 

Lastly, in the absence of circumstances indicating a 
contrary intention, the contract, if made abroad, will be 
governed and construed by the law of the country where 
made, and this law will determine the rights that are 


acquired on the one side and the liabilities incurred on the 


other, unless both parties are British subjects and neither 
of them is domiciled abroad (that is, hes settled down in 
the foreign country with the intention of making it per- 
manently his home and with the intention of not returning 
to the United Kingdom except for temporary visits. 
Where possible, therefore, there should be a stipulation 
in the contract that it shall be construed and have effect 
in all respects according to English law. But it. is not 
supposed that the buyer will pass such a stipulation very 
often. Unless it be provided that any dispute under the 
contract shall be settled in the courts of England, or in 
the courts of a foreign country, an action could be brought 
on the contract in either country, and the law stipulated 
for in the contract would be applied ; but in all probability 
any proceedings would be commenced in the country where 
the defendant was, us then if judgment were obtained it 
would be more easily enforced. In this connection the 
question may arise whether a clause that any dispute 
should be referred to arbitration should be asked for or 
consented to. In some foreign countries where an arbitrator 
is called in, he sits, not as a judge, but as a friend of the 
parties to do what he considers right between them without 
much regard to rules of law, and the court have no control 
over him, as they have in England. Moreover, arbitrations 
are private, and it can easily be conceived that if the 
arbitrator were a fellow countryman of the buyer gross 
injustice might possibly be done. Therefore, unless the 
arbitration is to be a British arbitration, and the arbitrator 
a British subject, subject to control by the courts, it is, 
in the writers view, very dangerous to consent to an 
arbitration clause without having competent legal] advice 
on the subject of the particular contract. 

If the contract for sale contains the above stipulation 
on the manufacturer's part, he will be secured against any 
contingency that is likely to arise, though it is, unfortu- 
nately, too true that many contracts, owing to modern 
competition, have to be accepted with a minimum of con- 
tractual protection for the seller, and it will be seldom 
that a contract embodying all the above suggestions can 
be obtained. 


TRANSFORMERS FOR BELL CIRCUITS. 


A device which is notso frequently used in electric bell 
work by electrical contractors as might be the case is 
the transformer. It is not, of course, seriously proposed 
that such apparatus should be employed on small instal- 
lations such as are required in the ordinary residence, 
but in large hotels, clubs, and such like buildings or insti- 
tutions on alternating circuits, a transformer either of 
the auto or the double wound type might be used with 
advantage instead of the usual primary battery. 

Such batteries, whether of the wet or dry type are not 
particularly reliable and frequently cause trouble. If of 
the wet cell pattern, there is always a possibility of the 
solution crystallizing or creeping, thus causing corrosion 
of the terminals and consequent breakdown, whilst dry 
cells run down in time and unless of good quality in the 
first place cannot be depended upon for any length of time. 

If, where alternating current is available, instead of 
the battery a small transformer is fixed, connected to the 
lighting mains on the primary side, with the secondary 
used as the source of power for the bells, it may be taken as 
certain that no trouble will arise in connection with that 
part of the installation unless on account of ill usage. 
Many types of transformers are obtainable at present, 
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suitable for operating annunciators' electric belle or any 
other form of low voltage current consuming devices. 
Generally they are wound for use on circuits of 100—120 
volts, and the secondary winding is so arranged and brought 
out to terminals, that current can be obtained at 4, 8, or 
12 volts as required. 

A point which must be borne in mind by the contractor 
is that bell wires are frequently run on the surface in certain 
positions and so are liable to be short circuited either by 
accident or by damp corroding one of the fixing staples 
and so eating through the insulation. For this reason 
it is essential that the transformer employed should be 
so designed as to be able to supply current for an almost 
indefinite period on a dead short circuit without burning 
up or even becoming seriously overheated. The efficiency 
of the appliance should also be as high as possible, and in 
one type of bell transformer which is obtainable the core 
loss is said to be approximately 0:4 watt. The primary 
lead consists of two rubber-covered flexible cables brought 
out through an insulating piece, anchored inside the case 
to prevent injury to the winding, by the leads being pulled. 
The secondary terminals consist of three binding posts 
giving three combinations of voltages. This is the maximum 
combination which can be obtained through this number 
of binding posts. The casing is of cast aluminium covered 
with a heavy coat of black Japan, so that the transformer 
may be installed in places where the appearance of dry 
cells would be objectionable. An air spaceis provided between 
the body of the case and the wall upon which it would be 
mounted, a precaution which should always be taken 
with this class of appliance, particularly in new buildings. 
It is as well when fixing the transformer, to make sure 
that this air space is ample, otherwise the slightly warmed 
air which is certain to rise from the apparatus will leave the 
usual mark of discolouration on the wall. The contractor 
should of course make certain that the insulation of the 
coils is in good condition before he proceeds to fix the 
transformer in place. 


From a Contractor's 


Notebook. 


> oe Gee 


Profit on Sales. 


The ‘selling of electrical goods as lamps, fittings, or 
small domestic appliances over the counter to the general 
public should only be done at prices which cariy a good 
pone It is very often the case that the percentage allowed 

y the manufacturer's discount is inadequate to pay the 
proportion of the standing charges, and the percentage of 
profit which should be borne by the article in question. 
More especially is this the case in connection with such 
articles of which the sales are few and small in value. 
It is difficult to know exactly what to do in such cases, 
and there is a tendency amongst contractors to adopt 
& philosophical attitude and make up on the swings what 
they lose on the roundabouts. It is essential, however, 
that the contractor should know what his selling costs 
actually amount to. It is a fact that goods are frequently 
sold at a loss when on the face of it they appear to carry a 
fair profit. With many goods the discount allowed from 
the makers' list prices, which are, it must be remembered, 
accessible as a general thing to the publie, is so small as to 
render it impossible for the contractor to sell them. It is 
better to lose a sale than to make a financial loss, unless 
under exceptional circumstances, and it is time that 
manufacturers realised the position of the contractor in 
the matter and raised prices and increased discounts so as 
to enable him to sell their goods to advantage. The standing 
charges or selling cost of goods seldom works out at less 
than 2595, and in many instances is as high as 3095, and a 
further 1595 or 2525 must be allowed for profit. It is a 
curious thing that in the sale of almost every commodity 
a larger percentage of gross profit is obtained than is 
gained in the retailing of electrical goods. 
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A Striking Announcement. 
On the top left-hand corner of the letter paper of a 


prominent American firm of electric light and power 


contractors I notice the following announcement : 


Night or Dav. 
Sundays or Holidays, 
. Ring up Tel. No. .... 
Repair Dept. 


At the bottom of the paper, surrounded by an attractive 
border, which is certain to at once catch the eye of the 
reader, are the words: 


You WIRE For Us, AND WE WIRE ron YOU. 


This is certainly an effective way of calling attention 
to the firm’s readiness to serve. The letter paper of electrical 
contractors in this country is frequently colourless and at 
times is far from attractive. In the States some firms at 
least seem to recognise that a smart catchy sentence is 
often a good advertisement. 


Electrically Driven Tyre Pumps. 


Every contractor is to-day seeking to widen his field 
of operations and to obtain orders in directions where 
they have not been sought for previously. Opinions differ 
as to whether it is worth the while of the installation 
engineer to pay a great amount of attention to automobile 
work, but there is certainly a growing demand for a power 
pump which shall be at once reliable, efficient and free 
from complications, and which shall do its work in a 
minimum amount of time. Hand pumps are quite in- 
adequate, and it should be pointed out to those car owners 
or garage proprietors who either possess their own electric 
lighting plants or take a supply of electrical energy from the 
public mains that they will find an electrically driven 
pump the most suitable and satisfactory type that could 

e adopted. Such a pump can be obtained for a few pounds, 
and as the apparatus will inflate a standard tyre up to a 
pressure of 90 lbs. in less than a minute and a quarter, 
whilst the energy consumed by the motor is only about a 
quarter of & unit per hour when running continuously, 
it will be seen that the cost of inflating & set of tyres is 
infinitesimal. 

À point to which attention should be paid by the con- 
tractor in connection with the type of power driven pump 
which he intends to install is the safety valve. This should 
be readily adjustable and capable of being set to any 
desired pressure, so as to obviate the risk of tyres being 
strained or burst. It is bad policy to pump all tubes to 
the same pressure, irrespective of the state of the outer 
covers, as every motorist knows, and car owners are 
aware that a pump with a fixed pressure safety valve is 
of little use unless it is also provided with a pressure gauge. 
Another point is that the air tube must be fitted with an 
oil filter to prevent oil or grease passing into the inner tube. 
Oil has & most destructive effect on rubber, and unless 
such a filter is fitted the pump will be worse than useless. 

It is hardly necessary to say that the electrically driven 
pump will withstand harder wear than the majority of 
other types, the motor requires no attention other than 
an occasional oiling,’ and with a good make of pump it 
will be found that the electrical side of the apparatus is 
so designed that there is no risk of damaging the motor, 
even if the pump is accidentally connected to a choked 
air valve. An essential point is that the air delivery pipe 
should be well armoured, whilst the type of connector used 
should be as simple as possible in design, and as strong as 
possible in construction. 


Reaming Conduit Fittings. 


There is a certain difference of opinion existing as to 
whether such conduit accessories as couplings, bends, 
elbows, T's, and so on, of the screwed tvpe should be 
reamed before being screwed into place. The reamer 
used is, of course, a taper one, which, whilst having no effect 
on the thread some little distance in, cuts away the tops 
of the threads at the edge of the coupling on a long bevel. 
To do this may seem unworkmanlike, but the operation 
certainly cleans the thread of the accessory, cuts awav 
the threads at the edge which are usually damaged to a 
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greater or less extent, remove a good deal of enamel which 
would otherwise prevent or interfere with the electrical 
continuity of the conduit. A reamed-out accessory is much 
easier to start on a thread, and there is little or no danger 
of cross-threading. When it is screwed up, a reamed-out 
accessory can be driven home much better than one which 
has not been treated in that manner, and those who advocate 
the practice point out that a reamed-out accessory can be 
forced far enough up on a thread to cover its end where 
the dies have commenced to cut into the enamel, thus 
preventing the conduit rusting at that point after being 
placed in position. 


The Lighting of London. 


The lighting of London is one of the most controversial 
of subjects. The electrician claims that it is carried out 
principally by electricity and that the superior convenience 
and economy of the electric light is gradually driving gas 
from the field. On the other hand, the gas engineers will 
maintain that only & comparatively small portion of the 
London area is lighted electrically ; that electric lighting is 
costly and more or less dangerous ; and that the various 
lighting authorities in the County of London are becoming 
more and more alive to the superior advantages of gas and 
are scrapping or preparing to scrap their arc and incan- 
descent lamps. 

Personally, I always welcome any facts bearing on the 
subject of lighting, and I was glad to be able to jot down 
in my notebook the following abstract from the report of 
the City of London engineers. One never knows when such 
facts may be useful, and so I make no apology for repeating 
the abstract here in full: “ The city engineer has reported 
to the Corporation that the lighting of most of the main 
thoroughfares in the city by arc lamps was continued last 
year. The number of the original type of open lamps in 
use was 334. They cost £26 each per annum. In addition 
80 Olive's flame arcs and 36 metal filament lamps were 
lighted on 27 days of fog or unusual darkness at a total 
additional cost of £182. The number of gas lamps in use 
was 2,659. Of these, 132 were of the high pressure, and the 
remaining 2,527 of the low pressure tvpes. The price paid 
for gas lighting was 2s. 2d. per 1,000 cubic feet with 6s. 
per annum per burner for additional incandescent mantles. 
During the year experiments were carried out in both gas 
and electric lighting with centrally hung lamps and with 
lamp standards, both being fitted with lowering gear." 


Correspondence. 


[Owing to pressure on our space several of the following 
letters were crowded out of our last issue. The initials 
appended to our correspondents' letters are in accordance 
with the intimation contained in the first issue of the 
Supplement.—EbDiToR.] 


CENTRAL STATION MANAGERS. 


` 
To the EDITOR of THE ELECTRICAL MANUFACTURER AND 
INSTALLATION ENGINEER. 


Sir, —I quite agree with many of the remarks made in 
your article on the above subject, but would point out to 
you that there is often much difference between the theoreti- 
cal and the practical. 

It i8 no doubt necessary, as the article stated, that a 
manager should be able to study his men and ascertain 
their ability for the posts they occupy and remove, promote 
or retain as he thinks fit. But how many do this? Is it not 
too frequently the fact that the manager prefers to take 
his men as he finds them, partially or fully trained for their 
posts, rather than risk experiments which might lead to 
friction or to the stirring up of many waters that it were 
wiser to leave undisturbed * 

I quite agree that representatives of supply companies 
should meet the officials of the municipality in which 
work was being carried out and discuss subjects of mutual 
interest. At present this is often done, although informally. 
I am not clear whether vour correspondent meant that these 
gatherings should be of an official character. 

Yours, ete., “A.” 


To the EDITOR of THE ELECTRICAL MANUFACTURER AND 
INSTALLATION ENGINEER. 


Sir,—With reference to the article on the above subject 
which appeared in your last issue, I must express my strong 
disagreement with the proposition that the central station 
engineer should act as a consulting engineer for his various 
customers. 

There is far too much of this sort of thing going on 
already, and in some instances central station engineers 
have gone so far as to advise customers on their mains 
as to the actual make of lamps that they should use. There 
should be plenty for a station engineer to do in managing: 
his station. Surely he can leave some share of the world's 
work to the consulting engineer and the electrical con- 
tractor. 

Yours, etc., “ B." 


—— — 


To the Epitor of THE ELECTRICAL MANUFACTURER AND 
INSTALLATION ENGINEER. 

Sir, —1t is difficult to believe that the writer of the article 
on central station managers himself holds the opinion 
that the engineer of a supply company should act as a 
consulting engineer. If anv reader agrees with this pro- 
position I should be glad to hear on what grounds prospec- 
tive clients “ should feel that the manager would advise 
them as to the apparatus they should buy or the manner 
in which their light power installation should be carried 
out.” In how many instances is the supply engineer 
competent to advise on house wiring ? I quite admit that 
he may be an expert in station management, but I am not 
disposed to agree that the average central station manager 
is competent to express decided opinions on wiring work. 

! Yours, etc., 
€ C” 
' [The writer of the article does not express his own 
opinions, but quotes those which were expressed recently 
by a leading supply engineer.—Ep.] 


To the EpiTroR of THE ELECTRICAL MANUFACTURER AND 
| INSTALLATION ENGINEER. 


Sir, —I notice that you invite correspondence on the above 
subject and have made what I consider admirable arrange- 
ments whereby the identity of your correspondents is 
concealed whilst the stigma of anonymity 1s removed. 
The article opens up & wide field for debate, and I hope 
to see the views of many contractors expressed on the 
matter. 

I imagine that the chief point in which contractors 
will differ from the opinion that the station engineer 
quoted is the suggestion that the central station manager 
should act as a consulting engineer. That, to my mind, 
is wholly unnecessary and might lead to many complica- 
tions with manufacturers and contractors. I also disagree 
with the suggestion that the meter reader should render 
" valuable assistance" to the station by presumably 
acting as a consulting engineer also. I have seldom met a 
meter reader who was sufficiently skilled to act in such 
a capacity. I agree that he should report complaints, 
but he should not in any case be allowed to express an 
opinion upon them. 

Yours, etc., 
cc D." 


To the Epitor of THE ELECTRICAL MANUFACTURER AND 
INSTALLATION ENGINEER. 


Sir, —I was interested in the healthy opinions expressed 
in the article on the above subject, and note that you invite 
correspondence from your readers. I should imagine that 
the majority of your readers would dissent strongly from 
some of the propositions advanced, but I write to say 
that I at least am in cordial agreement with the suggestions 
made bv the leading supply engineer whose views you quote. 

The distribution of electricity is all part and parcel 
of the work of the station and the distribution does not 
stop at the consumers’ terminals. The station engineer has 
every right to advise his customers on everything affecting 
the consumption of energy. It is his business to see that 
his clients derive the utmost satisfaction from the service 
he gives them. If he sees an installation, which is wrongly 
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designed or improperly carried out it is his duty to take 
the matter up and see that work of that kind is done 
properly in future. It is even his duty to advise as to the 
correct type of switches to be used in various localities 
and, more than that, it is his duty to advise as to the make 
of lamps that are installed, and equally his duty to inspect 
them at regular intervals and see them renewed or renew 
them himself. 

The sooner station engineers realise their responsibilities 
to their clients and carry out their duties regardless of 

rotests from individual traders, the sooner will the 
industry arrive at a prosperous condition. 

Yours, etc., 
LIT E. 99 


— — 


A NEW WIRING SYSTEM. 


To the EDITOR of " ELECTRICAL. MANUFACTURER AND 
INSTALLATION ENGINEER.” 


Sir, —I have read the article * A new wiring system," by 
orge Clifton, in the “ Electrical Manufacturer and 
Installation Engineer," and I would like a full description 
of a gas and watertight job on the distributing system using 
twin cables showing switch and lamp points and how to 
erect same on walls “and girders, etc. 
I remain, yours, etc., 


** IGNORANCE." 
Bradford. 


[The above query was submitted by the writer of the 
article to Messrs. W. T. Henley's Telegraph Works Com- 
pany, Ltd., who replied to the effect that their system will 
not make a gas and watertight job. It is suitable, they say, 
for installations in fairly dry situations, as private houses, 
and they hope in the near future to be able to make it 
suitable for use in such situations as “ Ignorance ” evidently 
has in mind.—Ep.] 


Contracts for Power Supply. 


With the introduction of the metal filament lamp the 
necessity arose for central station engineers to develo 
their business in directions which up to that time had 
received comparatively little attention. No efforts were 
spared to induce householders to warm their houses, brush 
their boots, and cook their dinners by means of electricity, 
These efforts are still continued, and their persistence, it 
may be mentioned in passing. has developed the domestic 
use of electrical energy to an extent which was undreamed 
of half a dozen years ago. It was also recognised by every 
supply authority that it was of vital importance that the 
power load should be increased as much as possible, and the 
advantages of the electric drive were pointed out in adver- 
tisements, posters, and attractively written booklets and 
brochures. This policy has also been successful, and these 
efforts are rightly being continued, and manufacturers are 
becoming convinced that electricity 1s the most reliable, 
economical and efficient form of power at their command. 

But the station engineer's point of view is not always 
that of the power user, and it has been pointed out that 
with the increase in business aimed at and obtained by the 
supply authorities and with the offering of apparently 
favourable terms where contracts for power supply have 
been entered into stretching over a term of years, hus come 
many attendant difficulties in connection with the actual 
meaning of the wording of certain of the clauses of such 
contracts. Especially has there been much discussion in 
connection with the meaning of the term " power factor” 
and it is interesting to note that there is a disposition on 
the part of station engineers to discuss the matter and 
present their ideas in connection therewith through the 
technical press. 

The matter does not, however, solely effect the manu- 
facturer and the supplier of energy. The installation 
engineer must also study and make himself thoroughly 
familiar with the usual clauses in the contract so that he 
may be in a position to talk over the question with his 
clients. Further, the example set by those who are now 
buying power instead of operating their own plant is 
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certain to be followed by numbers of others, and unless the 
contractor can speak with authority on the various points 
with his prospective customers he may bid good-bye to all 
hopes of securing a fair share of the work that is coming 
along. A station engineer of considerable experience, and 
who has given a great deal of time to a consideration of the 
terms of contracts for power supply, has stated recently 
that such contracts contain technical, as apart from legal 
clauses, which neither the manufacturer nor his legal 
adviser, however competent, can grasp fully in all their 
bearings. The power company has a complete knowledge, 
on the other hand, of the technical conditions and of the 
results to be expected, based on past experience in similar 
matters, an experience which is not shared by the manu- 
facturer. 

A clause to the effect that the power factor of the load 
must be kept within certain defined limits, failing which an 
extra will be made, is generally contained in contracts for 
the supply of any appreciable amount of electrical energy 
and the station engineer mentioned states, evidently from 
his personal knowledge, that there is probably no other one 
clause which has led to more dissatisfaction, annoyance or 
misunderstanding. In an article on the subject he gives the 
following illustrations of agreements containing a power 
factor clause :— 

(1). “ When the power factor of the greatest amount of 
power taken for said 20 min. falls below 90%, the Corpora- 
tion shall pay for 90% of the said power divided by the 
power factor." 

(2) “ The city agrees to pay for the 
energy on the basis of at least an average 90°, power 
factor, and should the energy be found to be delivered at 
less than an average 90%, power factor, the basis of payment 
shall be adjusted by increasing the payment calculated as 
above, so as to make it correspond to a delivery of power on 
| & basis of 90% power factor.” 

(3). “The intent of this contract is that the Cement 
Company shall arrange its equipment so that the power 
factor shall be about 90% and that the measurement shall 
be so made that the Cement Company shall pay for the true 
and not the apparent energy.’ 

In connection with the above clauses he points out that, 
in the first the reference to '* 20 min." means that the charge 
will not be based on a peak load lasting less than 20 conse- 
cutive minutes at any one time. 

To interpret the extra charge due to the power factor, 
suppose that a hundred horse-power is taken and that the 
power factor turns out to be only 80%. Then 909, of 
100 h.p. is 90 h.p. A power factor of 809; only equals O80 
and 90 h.p. divided by 0°80 = 112°5, so that the custome: 
will have to pav for 1123 h.p., or 12 5°% more. 

In the second example, if the phrase * make it corres- 
pond" is taken to mean proportionately, then if the 
apparent power was 100 h.p. and the power factor proved 
to be 80°, the power to be paid for would be 


90 
€ 9:5 
100 h.p. x 80 = 112 

The third specimen clause is not as clearly expressed as 
might be the case, but it is clear that the intention is the 
same as in the other examples. To arrive at a clear under- 
standing it is pointed out that three points are to be con- 
sidered :— 

(a) What is the power factor of a supply of electric 
power, and why does it effect the cost of power ? 

(b) What power factor can usually be obtained under 
ordinary conditions, and what will any variation amount 
to in cash value ? 

(c) If the power factor is not so good as it should be- 
what can be done to improve it. 

In making clear the actual meaning of the term ** power 
factor," the engineer quoted makes it clear that as the 
reversal of current flow in alternating current supply takes 
place many times per.second, that the result as regards 
power supply is equivalent to a steady flow in one direction. 
The current flows at a certain voltage, whatever that m: iV 
be for the particular service, and so long as the waves or 
rushes of current and pressure are simultaneous, that is, 

in phase,” the power factor is said to be 100%, or as there 
is no effect due to it, we may consider that there is no power 
factor. 

A supply to incandescent lamps alone, without any other 


h.p., as in the first example. 
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current consuming devices being supplied, gives a power 
factor so nearly 100%, that the effect is not worth con- 
sideration. 

It is pointed out by the engineer quoted that when 
motors are connected to a circuit, the case is altered and a 
power factor is introduced. He says: The motors have an 
inherent property called self-induction, which amounts to 
a back pressure or voltage causing a part of the current 
to be out of phase with the pressure. The power delivered 
then consists in effect of two currents, one of which is in 
phase with the pressure and is doing useful work, and the 
other, which is known as “ idle " current, doing no work 
except heating the conductors through which it passes. The 
" true electrica! energy ” is the product of the current and 
pressure which are in phase; the “ apparent energy ” is 
the sum of the two currents multiplied bv the pressure and 
is what would be obtained froin the readings of the ain- 
meters and voltineter. 

The difference between this “ true” and “ apparent" 
energy constitutes the power factor, and the power factor 
true energy 
apparent energy. 

This “ idle current ” has to be reckoned with on account 
of its heating effect, and if it exists, and to the proportion 
to which it exists, the supply station has to increase the size 
of its plant, and so increase its capital expenditure. . 

Since this idle current is caused by the customer's load, 
and is to a great extent within his control and not within 
the control of the suppliers, it is only right that he should 
be required to keep 1t within reasonable limita. 


CONSTANT SPEED PoLvPHASE INDUCTION MOTORS. 
Efficiency % Power Factor 96 Starting Current 

Half Start- Half in terms of Full 

Load 2 Full ing Load 1 Full Load Current 


5h.p 79 82 82 60 76 84 88 21to?j 


of any circuit 


10 , 81 83 83 60 80 87 90 : 
0 „ 83 84 84 60 81 88 9l 5 
50 , 85 86 86 60 81 88 91 » 
15 , 86 87 87 65 83 89 94 be 
100 , 88 89 89 65 8 91 9? 7 
Average 84 85 85 81 88 91 


service, and have always come 


Telephone: 1253 LONDON WALL. 


E.P. S. 


STORAGE 
BATTERIES 


Quality InN ACCUMULATORS 


means more than in almost any other class of electrical equipment, as 
quality—or the lack of it—is least apparent on the surface. It’s in 
actual service that quality shows itself. 


E.P.S. ACCUMULATORS have been thoroughly tested in actual 


In regard to the second point, the preceding table of the 
efficiencies and power factors that may be expected from 
polyphase motors is given, but it may be pointed out that 
with motors of inferior design, or if for single-phase working, 
these efficiencies and power factors may be lower. 


In designing alternating current transmission systems 
the generally accepted allowances made for the power 
factor of the load are as follows :—- 

Lighting load only...  .. us - .. 95% 
Mixed load, chiefly lighting .. n ic .. 90% 
Mixed load, chiefly motors .. rA T .. 85% 
Motor load, ordinary .. m x = i y^ 
Motor load, if very intermittent and irregular .. 75% 

Although the above figures allow for the worst conditions 
met with in ordinary practice, in some instances worse re- 
sults are obtained and average power factors of 70% or 
even 65% are sometimes met with in rolling mill and other 
similar work. A study of the above figures will show that 
where the amount charged for power is to vary in proportion 
to the power factor the latter becomes an important matter. 
It is customary, as in the examples given above, to name 
90%, as the power factor normally obtaining, but it would 
appear fairer in the case of contracts for motor loads to 
name a higher price and a power factor that there is some 
possibility of obtaining in actual practice. 

The third point raised, as to how an improvement in the 
pne factor may be effected if it is not so good as 1t might 

e, is hardly one which can be dealt with in detail here. The 
contractor can do much by seeing that the motors laid 
down are of good design and are properly proportioned to 
their work, and the manufacturer can impress on his machine 
attendants the necessity for avoiding the starting up of 
several motors at the same time or allowing them to run 
light. Further, if the works give a low load factor that has 
to be paid for, it is worth while to take a careful measure- 
ment of the power required by each individual tool, examine 
and test the motors employed to see that they are exactly 
right for the work, and if they are not re-arrange the plant, 
or lay down smaller and better proportioned machines. 


out on top. E.P.S. quality is 


highest quality. Let us send you a quotation. 


ELECTRICAL POWER STORAGE Co., 
4, Great Winchester Street, E.C. 


LIMITED, 


Telegrams: “STORAGE, LONDON." 
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TEXT OF THE BILL PROMOTED BY THE 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


As briefly recorded last week, the “ Further Powers" 
Bill promoted by the Incorporated Municipal Electrical 
Association, has been introduced in the House of Commons 
by Sir William Howell Davis, the member for Bristol South. 
It has, of course, no chance of going through this Session, 
if at all, but we print the text of the measure as a matter 
of record and in order that electrical contractors and others 
desirous of opposing it may see exactly what powers it 
proposes to confer upon Local Authorities and the manner 
in which it is suggested that these powers]should be 
exercised. | 


ELECTRIC LIGHTING. 
A BILL TO AMEND THE ÁcTS RELATING TO ELECTRIC LIGHTING. 


BE IT ENACTED by the King's Most Excellent Majesty, by 
and with the advice and consent of the Lords Spiritual and 


Temporal, ard Commons in this present Parliament assembled, 


and by the Authority of the same, as follows :— 


1. Any Local Authority authorized by Act of Parliament or 
Provisional Order to supply Electricity (in this Act called 
** Undertakers "), may provide, sell, let for hire, and fix, repair, 
maintain, and remove, but shall not manufacture for the purpose 
of sale or letting on hire Lamps, Meters, Electric Lines, Fuses, 
Switches, Fittings, Lamp Holders, Motors, and other fittings for 
Lighting, Heating, and Motive Power, and for all other purposes 
for which Electrica] energy can or may be used, and may provide 
all materials and work necessary or proper in that behalf, and 
with respect thereto may demand and take such rem neration 
or rents end charges and make such terms and conditions as 
may be agreed upon. Provided that :— 


(1) The Undertakers shall so adjust the charges to be 
made by them for fittings, or for the fixing, repairing, 
maintaining or removal thereof, as to meet in the aggregate 
any expenditure by them under the Powers of this Section 
in connection therewith (including Interest upon moneys 
borrowed for those purposes, and all sums applied to 
Sinking Fund for repayment of moneys so borrowed). 

(2) Every sum charged by the Undertakers to a Con“ 
sumer in respect of the provision of such fittings or the 
fixing, repairing, maintaining or removal thereof, shall be 
separately stated on every Demand Note delivered by the 


. Undertakers to the Consumer unless such sum is included | 


' jn the price charged by the Undertakers for Electricity. 


(3) The total sums expended and received by the Under- 
‘takers in connection with the purposes in this Section 
„< mentioned in each year (including Interest and Sinking 
^ Fund), shall be separately shown in-£he published accounts 
. of the Electricity Undertaking of the Undertakers for that 

|^ year. 


Www» 


2. Any Undertakers may provide and maintain Show Rooms,. 


promote and hold Exhibitions and exhibit Electrical Appliances, 


Machinery, Apparatus or Fittings, and may by Public Adver- | 


tisement or otherwise publish and make known any matters 
connected with or affecting the sale of Electricity, and may 
do.all such other Acts as they may deem expedient to assist, 
develop, or promote the use of Electricity. a 


. 3. Any Undertakers may sell or otherwise dispose of any 
by-products incidental to the generation and distribution by 
them of Electricity. 


4. Notwithstanding anything contained in the Electric Light- 
ing Acts or any Act of Parliament or Provisional Order author- 
izing an Undertaking a person shall not be entitled to demand 
or to continue to receive from any Local Authority, Company, 
or person authorized by Act of Parliament or Provisional Order 
to supply Electricity in any area a supply of Electrical energy 
for any portions of premises having a separate supply of energy, 
Electric or otherwise, unless he has agreed with such Local 
Authority, Company or person to pay to them such minimum 
annual sum as will give them a reasonable return on the Capital 
Expenditure, and will cover other standing charges incurred by 
them in order to meet the possible maximum demand for those 
premises. The sum to be so paid shall be determined in default 
of Agreement by Arbitration. 


5. The Undertakers may out of the Revenue of their Under- 
taking pay reasonable subscriptions whether annual or otherwise 
to the funds of any Association of Local Authorities or of their 
officers formed for the purpose of consultation as to their 
common interests, and the discussion of matters relating to the 
supply of Electricity, and may purchase Reports of the Pro- 


an 
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ceedings of any such Conferences oa Meetings, and may pay any 
reasonable expenses of the Attendance of any Members or 
Officers of the Local Authority not exceeding in any case four 
at Conferences or Meetings of the said Associations or any of 
them. 


6. In addition to the Provisions contained in any Act of 
Parliament or Provisional Order relating to the application of 
the Revenue received by any Urdertakers in respect of their 
Undertaking the Undertakers may if they think fit instead of 
carrying the nett surplus of such Revenue remaining in any 
year, and the annual proceeds of their reserve fund when amount- 
ing to the prescribed limit to the credit of the Local Rate, apply 
the whole or any portion thereof to any of the purposes of their 
Undertaking, including the formation of a fund for Working 
Capital. 
>Provided that the fund so formed shall not at any time 
exceed a sum equivalent to one-half of the gross annual Revenue 
of the Undertaking for the time being. 


7. (1) The Undertakers may at any time borrow for the 
purposes of Working Capital in connection with their under- 
taking any sum or sums not exceeding in the whole one-tenth 
of the amount expended by them upon the purchase of lands, 
and the construction of works for the purposes of their under- 
taking prior to the expiration of the period of three complete 
years after they shall have commenced to work the undertaking, 
or one-tenth of the amount which they shall have been author- 
ized to borrow for the purposes of their undertaking prior to 
the expiration of that period whichever amount shall be the 
larger. 


| (2) The provisions contained in the Electric Lighting 
Acts relating to the borrowing of money by Local Authorities 
shall apply to the borrowing of money by the Undertakers under 
this Section as if they had obtained the consent referred to in 
Section 8 of the Electric Lighting Act, 1882. Provided that :— 
. (a) Any money borrowed under this Section shall be 
repaid within ten years from the date or dates of borrowing. 
(b) It shall not be obligatory upon the Undertakers to 
commence such repayment by means of a Sinking Fund or 
otherwise, until the expiration of two years from the date 

or dates of borrowing. i 

8. From and after the passing of this Act the provisions of 
the Conspiracy and Protection of Property Act, 1875, shall 
apply as if the words “ Electrical Energy " were inserted in 
Section 4 (Breach of Contract by persons employed in supply 
of Gas or Water), of that Act after the word “ Gas ” wherever 
that word occurs, and as if the words '* Electricity Works " wer: 
therein inserted after the word “ Gasworks." 

9. The Powers contained in Sections 1 and 2 of this Act may 
be exercised by any Undertakers jointly with any other Under- 
takers or with any Company, body or person. 

10. (1) This Act may be cited as the Electric Lighting Ac f, 
1911. 


(2) This Act and the Electric Lighting Acts shall be con- 
strued together as one Act, and may be cited as the Electric 


| Lighting Acts, 1882 to 1911. 


In a covering letter with which the text of the Bill has 
been despatched to all Local Authorities operating or 
owning electricity undertakings, the Hon. Secretary of the 
I.M.E.A., Mr. H. Faraday Proctor, says: “ After mature 


consideration, my Council have come to the conclusion that 


it is.desirable to limit the application to those matters 
now set forth, so as to obviate opposition and the possi- 
bility of any divergence of opinion amongst Local Author- 
ities. It is realized that several Local Authorities already 
possess some of the powers sought, but it is anticipated 
that the whole of these Authorities will give their support 
in view of the other matters dealt with being of vital interest 
to every municipal electrical undertaking, and the necessity 
of the whole of the Authorities co-operating if any of the 
powers sought by the Bill are to be obtained. Although 
it is impossible to state what the expenses will be. it is 
deemed desirable to obtain a guaranteed fund of £3.000, 
from which the expenses will be drawn. As the total gross 
revenue of municipal electrical undertakings for the year 
ending in 1910 was about £7,430,533, you will be able to 
form some idea as to the probable extent of the guarantee 
which would be required from you in this connection. An 
allowance should of course be made for some Local Author- 
ities who may not see their way to fall into line as regards 
financial contribution." 

As will have been already noted, the response to this 
appeal has so far been by no means unanimous. 
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JOINT BOXES, FEEDER PILLARS, Etc. 


Write for Prices. 


OHNSON arp » PHILLIPS |*® 
CHARLTON. SO KENT. 


ESTABLISHED 1876. 


E. H. T., H.T., & L. T. Switchgear. H. T. Oil Siwitahes, 
automatic or non-automatic, for Switchboard, or 
separate Mounting, and are designed for direct Oper- 
ation or Mechanical or Electrical Remote Control. 


The saving effected by the efficient working of your steam plant means 
nerease increased profits to you in the course of a year, Klinger's Stulfing- 
Box Packing makes your engines run smoothly, it saves you money 
because you get full power out of every pound of steam. There is 


Your no waste, it is self lubricative and frictionless. Ask your dealer to 
supply under the Klinger Company Guarantee ‘* Money-back-if-not- 
» ’ Satisfied, 
[? roll ts! Klinger’s Packing means — increased output — increased profits. 
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, CYCLONE MOTORS 
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Should be used in all 
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For Protection from Acid Fumes. 
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Queen's Engineering Works, BEDFORD. 


Telephese— gDronp. ANd Queen Anne's Chambers, Westminster, S.W, eeepc Address 


‘CONQUEROR’ TURBINE PUMP 


CONSTANT — HIGH EFFICIENCY. — DRIVEN BY :— 
Re mare STEAM 
CONSTANT 
ENGINE 
SPEED, WITH kin 8, 
VARYING Bariera 
HEAD AND 5, 
QUANTITY. WATER 
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‘enn MOTORS, 
HIGH ‘HEADS, BELT 
UP TO OR 
1,800 FEET. . CONQUEROR" HIGH LIFT TURBINE PUMP, DRIVEN BY CONTINUOUS-CURRENT ROPE. 
MOTOR. 528 GALLONS PER MINUTE. 1,450 FT. HEAD. 
“HATFIELD” pum 
THE EDISON & SWAN UNITED THE PUMP 


£ "eenrenS LICHT CO., LTD. 


EDISWAN BUILDINGS, QUEEN $T., LONDON, E.C. 


Merryweathers’ Patents. 
Specially suitable for Deep Suction Lifts, 


The Radcliffe Motor Hatfield pumped «continuously from 
8.48 a.m. till 8.30 p.m., a run of nearly 12 hours, àt the East 
Lancashire Paper Mills fire. 

The same machine pumped. for 3} hours with four jets and & 
26 foot lift at the Charlton Mills fire. ' 


THE PERFECT PUMP 


FOR 
ELECTRIC ORIVING DEEP WELLS 
MANSION WATER SUPPLY AUGMENTING PRESSURE IN 
COUNTRY WATERWORKS FIRE MAINS 
SHALLOW WELLS FILLING RESERVOIRS, &c., &c 


Write for Illustrated Pamphlet, 193 P. 


MERRY WEATHER & SONS, 
Fire Engine Works, Greenwich, S.E., London. 
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| ^. Siemens 

“Tantalum” Lamp 
SHOWCARD 

COMPETITION. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED offer prizes of 
£75 (seventy-five pounds) and £25 (twenty-five pounds) for the best and 
second best designs respectively of a Showcard advertising to the Public the 


merits of their well-known “Tantalum” Lamps and preferably embodying 
the chief features of the “ Satisfied Consumer" though this is not conditional. 
The submission of a design to be an agreement on the part of a competitor 
to comply with, and abide by, the conditions set forth below, viz :— 


1. Designs to be submitted in colours, mounted on Stiff Board; each design 
to be 24 ins. high by 18 ius. wide over all. 


2. Competitors may submit as many designs as they think fit. 


3. Designs embodying Political References will not be considered. | 


4. Designs to bear on the back at the left-hand top corner the full name and 
address of the Competitor written legibily in ink. 


.5. Designs to be forwarded to SIEMENS BROTHERS DYNAMO 
WORKS LIMITED, Incandescent Lamp and Fittings Dept., Tyssen Street, 
Dalston, London, N.E., in time to reach them not later than Monday, the 
31st July, 1911. | 


6. The Company reserve to themselves the right to accept the prize designs 
in payment of the prizes, and to accept and use any other submitted design on 
payment of the sum of £5 (five pounds) for each such other accepted design. 


7. All designs whether prize or otherwise accepted by the Company will 
remain the exclusive property of the Company, and may be copyrighted by them. 


8. Every effort will be made to return the rejected designs, but the Company 
will not hold themselves responsible for loss or damage. 


9. The Company to have the right to themselves adjudge the prizes, their 
decision in this and in all other matters connected with this competition to be 
absolutely final. 


THIS COMPETITION IS OPEN 
TO EVERYBODY. 
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MOTOR STARTERS 

1 Up to 2 H.P. at 500 volts. g 

Ni Please send for Pamphlet No. 98 which gives full particulars. H 
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DORMAN 


SWITCHES. p 
9M I TH, 
M TYPE. FOR LIGHTING. Ordsal 
For Workshops, Collieries, Electrical 
and exposed situations. Works, 
-——— SALFORD, 


STRONG & COMPACT. 


(LIST ON APPLICATION). 


MANCHESTER. 
GOMMUTATOR GRINDERS. 


NO MOTOR REQUIRED. 


THE BEST, CHEAPEST, AND ONLY MACHINE SUITABLE 
POR TRUEINO UP ALL KINDO OF OOMMUTATORS IN POSITION. 


NO ELECTRIC STATION COMPLETE WITHOUT IT. 


On the Admiralty, Awarded Gold Medal 
War Office, India Office, Marseilles Exhibition, 
and Crown Agents’ Lists. 1908. 


» 


(m n e WEN Calalogue and Price List on application » 
i ~MVAVANAA LATER 
MUS MEME PHILLIPS OOMMUTATOR GRINDER Oo. Ltd. 


an nt as a Bo sommo 


69, NEWINGTON BUTTS, LONBON 8.8. 
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BABCOCK & WILCOX 


— PATENT — LTD., 


WATER-TUBE STEAM BOILERS. 


7,800,000 h.p. Land Type) !n use or on 
2,100,000 h.p. Marine Type Order. 


BABCOCK & WILCOX ALSO MANUFACTURE 


WHITE-FORSTER WATER-TUBE MARINE STEAM BOILERS. 


Steam Superheaters. Feed-water Heaters. Electric Cranes. 
Mechanical Stokers. Water Softeners and Coal Conveyers. 
Econo misers. Purifiers. Structural Steel! Work. 
8team Piping Plants. Etc. 


Steel Chimneys. 


Head Offices : 


ORIEL HOUSE, FARRINCDON STREET, 
D 


LONDON, E.G. ERP Renee niu p S PISIS A 
 Baboock a Wilcox Beller fitted with Superheater 
Werks : RENFREW, SCOTLAND. and Chain Grate Stoker, 
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PACKING, 


That’s all. 


THE UNITED STATES METALLIC PACKING CO., LTD., SOHO WORKS, BRADFORD. 
Hoopers’ Vuicanised Indiarubber Cables 


HOOPER’S Veleasleed Indiarubbe 


Telegraph and indiarubber Works, London. maintain the highest quality, and their durability has been proved. 
docti HM I MU MC MM PI KU Ec qM TET LN OLS se iim qaa MER EAA NUM M LEAL ALS Go 


31, LOMBARD ST., E.C. MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 


(Established 1860.) Telegrams: "Linear, London,” Tclephone Nos. : 1169 aoe 84 East. 


“Go Economise Cost 
Go Gliminate Machining “PRANA” 


‘Go Gnsure perfect Accuracy DIE-FINISHED 
TeAERATORS Lid Dae E, ^^ CASTINGS. 


Upper Edmonton, London, N. 


THÉ LONDON ELECTRIC WIRE COMPANY 


Telegrams: “ELECTRIC LONDON.” AND SM ITHS LTD. Telephone No. 3105 London Wall. 


Offices and Warehouse: W. . CHURCH ROAD WORKS, LEYTON, B. 
PLAYHOUSE YARD, GOLDEN LANE, LONDON, B.C. orks: | ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTION OF CABLES AND WIRES FOR ELECTRICAL PURPOSES. 


DYNAMO WIRES, strips & compressed Strands. INSTRUMENT WIRES, siik Cotton covered. 
... EUREKA, PLATINOID au other High Rosistanco wires. ENAMEL insulated wires. 


FLEXIBLES. INSULATING VARNISH. BRUSHES. FUSE WIRES. JOINTING MATERIAL. 


HIGH OONDUOTIVITY COPPER WIRE. SILIOIUM BRONZE & PHOSPHOR BRONZE WIRE 
SPECIAL TROLLEY WIRE. ALUMINIUM WIRE. 
AKER’ IL EPARATOR 
EST RICINAL ATISFACTORY 


LIST OF EMINENT USERS AND CATALOGUE FROM DEPT. 2, THE BAKER OIL SEPARATOR OO., LTD., HUNSLET, LEEDS. 
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CLASSIFIED - DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Co., Marshgate.lane, 
Stratford. 

Johnson & Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 36, Mark.lane, 

London, E.C. 
Acid Proof Paints. 

Griffiths Bros., Mack’s-road, Bermondsey,S. E. 
Ammeters and Voitmete:s. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S. W. 


Arc Lamp Holsts. 


London Electric Firm, George-st., Croydon. 


Auto-Transformers. 
British Westinghouse Electricai and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Chariton, Kent. 
S'emens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Beiting. 
Willcox & Co., 36, Southwark-street, S.E. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Belts, Nuts, Washers, Rivets & Screws. 
Tetley Bros, Ltd., Floodgate Street, Bir- 


mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, Ltd, 
T yssen-st., Dalston, N.E. l 


Carbons (Arc Light). 

General Electric Co., 71, Queen Victoria- 
atreet, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender’s Cable and Construction Co., 

Hamilton House, Victoria-embank't, E.C. 
Feld Bros,, 25, Rudge Row, Cannon Street. 
General Electric Co.,71,QueenVictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard.st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


Casting Plant. 
Aerators Limited, “ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 

Phillips Commutator Grinders Co., Ltd., 

15, Hart-st., New Oxford-st., W.C. 
Condensing Plant. 

Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby, 

Conduits. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co., 71, Queen Victoria-st. 

Metallic Seamless Tube Co., Wiggin-street, 
Birmingham. 

Coppersmiths. 

Andrews, R. W., & Co., 148-150, Penton- 
villa-road, London, N. ai 

Dore, J., & Co., High-st., Bromley-by- Bow. 

Harvey, G. A., &Co., Lewisham, London, S.E. 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


f Dynamo Oil. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen’s Engineer 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and. Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General] Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris- Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park.street, South- 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British. Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Apparatus. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., la, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical iud Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. s 

Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 

Queen-street, Cheapside, 

General Electric Co., 71, Queen Victorii 
street, 


Gibbs, J. & Son, 72-76, Duke.street, Liver- 


pool. 
Electric Heaters. 

British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 

Electric Light Contractors. 

British Thomson-Houston Co., Rugby. 

Ferranti Limited, Hollinwood, Lanca. 

Hooper's Telegraph & Indiarubber Works, 
31, Lombard-et., E.C., & Millwall Docks. 

Johnson & Phillips. Old Charlton, Kent. 

Efeotrlo Light Fittings. 

Siemens Bros. Dynamo Works, 
Iyssen-st., Dalston, N.E. 

Electric Loccmotives. 

British Thomson-Houston Co., Rugby. 

Electrio Radiators. 

Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 
Elevating, Conveying Plant, Cranes, ete. 

General Electric Co., 71, Queen Victoria-st. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Ferranti Limited, Hollinwood, Lancs. 

Electric Signs. 

Caspar Signs | Co, 33, 

St. Pancras. 


Ltd., 


Siemens 


Ltd., 


Kings-road, 


Engines. 
Aller, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 

Engine Accessories, Tanks, etc. 
Baboock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S. E, 
Willcox & Co., 36, Southwark-street, S.E. 

Engineers’ Stores. 
Willcox & Co., 36, Southwark-street, S.E. 


. Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extinguishers. 
Merrywenther & Co., Greenwich, S.E. 


Galvanisers. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


C.assware. (Holophane, Etched, and 
Bead Shades). 

Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 


Indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works’ 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S.E. 


insulating Varnish. 


Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 


insulaters and insulating Materials. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen.street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack's.rd., Bermondsey, S. E. 
Hooper's Telegraph & Indiarubber Works,31, 
Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co., Washington China 
Works, Burslem. 
Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros & Co., Ltd., Caxton House, 
Westminster, S.W. 
Traun, Dr. Heinr., & Son, 8, Redcrcss-street, 
London, E.C. 


Jointing. 
John Hudson & Co.’s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson’s Green, S.W. 


Lamp Columns for Arc Lighting. 

General Electric Co., 71, Queen Victoria- 
street, E.C. 

Hardy & Padmore Ltd., Worcester. 

Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 
Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 

Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 

Union Electric Co., Park street, Southwark, 
London, S.E. 


Lamphoider Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st 


Lead-Covered Cables. 

Callender’s Cable & Construction Co., 

Hamilton House, Victoria Embank’t, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 

Playhouse-yard, E.C. 

Manganesite. 

John Hudson & Co.’s Successors, 4, Victoria 

Warehouses, Mansell-street, E. 


Measuring Instruments—Electrical. 
British Thomson-Houston Co., P 
Edison & Swan United Electric Light Co., 

36 & 37, Queen.street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-at. 
Johnson & Phillips, Old Charlton. Kent. 


Metal Filament Lamps. (‘‘ Tantalum” 
and ‘‘Onewatt’’). 
Siemens Bros Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 


viil 


Classified Directory—Manufacturers and Merchants (continued): 


Mechanical Stokers and Conveyors. 
Rabeock & Wilcox, 30, Farringdon.st., E.C. 
Metal Perforalors—Speciality, Lead. 
Rarvey,G. A., & Co., Lowisham, London, S.E. 
Meters. 


Bastian Meter Co, Barthnlomew Works, 
Kentish Town. N.W. 

Rritish Thomson- Houston Co., Rugbv. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 


Motors —Electric. 
Ailen, W. H., Sun & Co., Queen's Engineer- 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Churton, T. H., & Co., Atlas Works, Leeds. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapeide, E.C. 
Electromotorenwerke, Heidenau, 15, Bez, 

Dresden. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Chariton, Kent. 
Morris-Hawkins. 94, Union-court, Old Broad- 
street, London, E.C. 
Union Electric Co., Park-street, Southwark, 
London, S.F. 


Motor Starters & Controllers. 
Revrolle, A. & Co., Ltd., Hebburn-on- Tyne. 


Mica. 
British Mica Co., Lebanon-road Works, 
Wandsworth, S.W. 
Taylor & Co., 40, Hatton-garden, E.C. 
F. Wiggins & Sons, 102, 103 and 104, 
Minories, London. 


Olleans and Economisers. 
Kaye, J., & Sons, Leeds. 


Olis, Paint, &c. 

Callender’s Cable & Construction Co., 
Hamilton House, Victoria Embankment, 
E.C. “ Kalbitum.”’ 

Pinchin, Johnson & Co., Ltd., 26, Bevis 
Marks, E.C. 


Packings— Asbestos and Metallic. 
Hooper's Teleeraph & Indiarubber Works.31, 
Lombard.street, F.C.. & Millwall Docks. 
Klinger, R. & Co., 66, Fenchurch Street, 
London, E.C. 
United States Metallic Packing Co., Soho 
Works, Bradford. 
Willcox & Co., 36. Southwark-street, S.E. 


Petrol Air Gas Piants. 


Safety Light Ltd., 117, Middlesex Street, 
London, E. 


Platinum Utensils. 
Derby & Co., 44, Clerkenwell-road, E.C. 


Projectors. 
Johnson & Phillips, Old Charlton, Kent. 


Pumps. 


Merryweather & Sons, Fire Engine Works, 
Greenwich, S.E. 


Rheostats. 


Adama’ Mfg. Co.. Ltd., 106, New Bond-st., 
London, and Bedford. * 

British Thomson- Houston Co., Rugby. 

Ferranti Limited. Hollinwood, Lancs. 


Stik and Lace Shades. 
Taylor & Co., 40, Hatton-garden, E.C. 


Ships’ Electric Fittings. 
Dorman & Smith, Ordsal Electrical Works, 
Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 


Soldering Fluxes. 


Auto Controller & Switch Co. (Fluxite), 70, 
Vienna-road, Bermondsey, London. 


Stampings and Metal Perforators. 
Harvey,G. A., & Co., Lewisham, London,S. E. 


Switchboards, Switches, Cut-Outs, etc. 

Adams' Mfg. Co., Ltd., 106, New Bond.st., 
London, and Bedford. 

British Thomson-Houston Co., Rugby. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 


Dorman & Smith, Ordsal Station Electrica 
Works, Salford. 

Edison & Swan United Electric Light (> , 
36 & 37. Queen-street, Cheapside, F.C. 

Ferranti Limited, Hollinwood, Lancs. 

General Electric Coa., 71, Queen Victoria-st. 

Johnson & Phillips, Old Charlton, Kent. 

Lundberg, A. P., & Sons, Pionecr Electrical 
Works, 477 to 487, Liverpool-road, N. 


Tachometers. 
Lunken Valve Co., 35, Great Dover.st.. E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Telephones. 
General Electric Co., 71, Queen Victoria-st. 


Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Testing. 
Faraday House, 62-70, Southampton-road, 
London, W.C. 
Tools. 
Youngs, Ryland-street Works, Birmingham. 
Tramway Equipments. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs. 


Turbines. 
British Thomson- Houston Co., Rugby. 
Willans & Robinson, Victoria Works, Rugby 


Ventilating Fans. 
British Thomson-Houston Co., Rugby. 
Capell Fan Co., 13, Mosley-st., Newcastk - 
on-Tyne. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Gibbs, J., & Son, 72, Duke-street, Liverpool. 
Harvey,Q. A., & Co., Lewisham, London,S. E. 
Matthews & Yates, Cyclone Works, Swinton, 

Manchester. 


Vulcanite and Vulcanised Fibre. 
Crumpsall, Fibre Rolling Mills, Crumpsall. 


Zinc and Wire Workers. 
Harvey, G.A., & Co., Lewisham, London,S. F. 
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Matthews & Yates ............eeeeee 1 
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Merrvweather & Sones |. ook es 2 


Metallic Seamless Tube Co............. 


Spon, E. & F. N..Ltd............... 
Standard Alloys. Ltd. ................ 
Stearn Electrio Lamp Co., Ltd. 
Submersible Motors 
Sugg, William, & Co., Ltd. .......... 
Sun Electrical Co...................u. 
Switchgear Co., Ltd. ................. 
Taylor & Co............ ..... TIT 
Telegraph Condenser Co., Ltd. ....... 
Tetley Bros., Jtd. .................. eese. 
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Micanite & Insulators Co., Ltd. ...... 1 
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Moseley, D., & Sons ....... PEE qa 13 
Mosses & Mitchell ......... — t 9 
New Rrotherton Tube Co. ............- — 
North British Rubber Co., Ltd. ....... — 
Pass, C., & Son, Ltd. ........... eese 27 
Phoenix Fire Office ............... e.. 13 


Phillips Commutator Grinder Co., Ltd. 5 
Pinchin, Johnson & Co.. Ltd. .......... 
Railway Passengers’ Assurance Co. ..... 
Revrolle, A., & Co., Ltd... .. ee ee ee ee 
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Safety Light, Ltd. ........... cence 
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United States Metallic Packing 
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BINDING CASES Volumes 


IN BLUE CLOTH. 


FOR THE NEW 


of The Electrical Engineer 


Post Free, 2s. 2d. each, 


May be had from the, Publisher. 
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m ELECTRIC HEATERS. 


EFFICIENT. DURABLE. CHEAP. 
THE BEST SYSTEM. 
— 

All “ Prometheus " Heaters are Sold Under a Twelve Monthe’ Guarantee, 


SEND FOR CATALOGUES. 


LONDON SHOWROOMS & OFFICES: 
9, NEWMAN ST., OXFORD ST., W. 


W^ The British Prometheus Co., Ltd., 
oar. NO. 418. ^" Salop Street Works, Birmingham. 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEST METER IN THE 
WORLD (‘D.C.’’) 


IS THE 


BA STIAN ME T E Et. 


THE BASTIAN METER CO., Ltd., Kentish Town, London, N.W. 


ALBRECHT DRILL CHUCK. 
A uL BLAKE & INSULATING STAPLES 
ar, | | Write for Samples and Prices. 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, E.C. 


Will change your Drill without 
: stopping v achine 
Write for Boaklet E E R. Becker & Oo., B3, City Read, Londen, £.O 


You are Judged 


by the Character of your Printing. Therefore it 
will pay you to patronise Printers who can—and 
wili—give you Printing that wiii add to the 
reputation of your business, and increase your 
Printers business profits. We have ail heard that Rome Printers 
of the was not built in a day! and it takes years to 0! the 
. Electrioat ¢S‘ablish a reputation for producing Printing of  giectrioa!l 
this kind. Our business has been growing 
nearly a quarter of a century. We are con- 
stantly increasing our facilities and adding to our 
muster roll of  appreciative customers. Can 
we do any Printing for you? Give us an oppor- 
tunity to estimate on your wants. 


SMITHS’ PRINTING Co. (27,2, LTD. 


Engineer. Engineer. 


Head Office and Works: Country: 
28-32, HUTTON STREET FLEET WORKS, 
WHITEFRIARS, E.C. ST. ALBANS. 
Te.ephones : 1030 Holborn, 13055 Central. Telephone: 31 St. Albans. 
Telegrams: ‘' Printable, Lon 'oa " | Telegrams : ‘‘Printable,, StAlban$.'* 
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GARCKES MANUAL 


“THE ANNUAL ENCYCLOP/EDIA OF THE ELECTRICAL INDUSTRY."— Vide Press. 


FIFTEENTH YEAR (VOL. XV). 
Now Ready. Order at Once. 


THE 


“Manual of Electrical 
Undertakings & Directory” 


has been revised from Cover to Cover. It contains 
particulars of every Electrical Undertaking and over 
2,000 pages full of data not obtainable from any other 
source. In addition there are sixty maps of important 
Electrical Railways, Tramways and Power undertakings. 


TWO VALUABLE FEATURES: 
(1) Electrical Contractors in the United Kingdom. 


Arranged under Towns alphabetically. Where possible the year of 
establishment and the special business of each Contractor is stated. 


(2) Members of Electric Lighting & Tramway 
Committees. 


Arranged under Towns. Private Addresses are given. 


The Directory (Section VI) contains the names of over 12,000 Chief Officials 
= connected with the Industry. 


THE “ELECTRICAL ENGINEER" has made arrangements to supply this valuable 
publication within the United Kingdom at ONE GUINEA (21/-) net. Send remittances to 
“The Electrical Engineer," Ltd., 149, Fleet Street, London, E.C. 


The Additional Postage Rates for places abroad are:— Europe and New Zealand, 1s. 6d.: Asia, 2s. 6d.; 


N. and S. America and Australia, 3s. 6d.; Africa, 4s. 6d. 


Publishers: ELECTRICAL PRESS, LTD. 37-38, STRAND, LONDON, W.C. 
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NEW ELECTRICAL BOOKS. 


OWER STATIONS AND POWER TRANSMISSION. By 

G. C. Shaad, E.E. A manual of approved American 

practice in the construction, equipment and management of 

generating stations, sub-stations, and transmission lines; illus- 

trations, curves and diagrams. — Post free 4s. 9d. “ Electrical 

De " Book Department, 149. Fleet-street, London, E.C. 
(3110). 


LEMENTARY PRINCIPLES OF ALTERNATING CUR- 
RENT AND DYNAMO DESIGN. By A. G. Ellis, 
A.C.G.IL.. A. M.J. E. E, ete. Largely based on material supplicd 
bv the author's former chief, Mr. H. M. Hobart: numerous 
curves and illustrations; pages 305; 12s. 4d. post free from 


" Electrical Engineer" Book Department, 149, Flect-strect, 
London, E.C. ($01). 
YTANDARD HANDBOOK FOR ELECTRICAL EN- 


GINEERS, thoroughly revised and brought up to date 
with many new features covering the whole field of electrical 
engineering in twenty sections, each prepared by an expert. 
1.500 pages. with about 750 illustrations and numerous tables, 
hound in Russian leather. gilt edges. post free 17s., “ Electrical 
Engineer " Book Department, 149, Fleet-street, London, E.C. 
(701). 


course, for first vear students of Electrical Engineering, 
hased on Practical Definitions of the Electrical Units. By the 
late Professor Ayrton, revised and largely re-written by T. 
Walker, F.R.S.. M.J. E. E, Protessor of Electrical Engineering. 
Imperial College of Science and Technology, South Kensington ; 
with more than 300 illustrations; 539 pages. Post free 9s. 3d. 
from “ Electrical Engineer " Book Department, 149, Flcet- 
street, London, E.C. (911). 


— 


RANSFORMERS: a Treatise on the "lheory, Construc- 

tion, Design and Uses of Transformers, Auto-Transfor- 
mers and Chuking-coils. By Herman Bohle, M.T. E. E., Professor 
of Electro-technics at the South African College, Cape Town: 
and David Robertson, B.Sc., A. .T. E.E., Professor of Electrical 
Engineering at the Merchant Venturers Technica) College. 
University of Bristol. A thorough exposition of the scientific 
princip'es upon which the action of a transformer is based, and 
embracing an entirely new method of designing ; with 18 plates 
and 332 figures in the text; pages 356. Post free 21s. from 
“ Electrical Engineer" Book Department, 149, Fleetetreet, 
London, E.C. 


LECTRIC WIRING, FITTINGS. SWITCHES, AND 

LAMPS. By W. Perren Maycock. The fourth edition 

of a standard work upon the subject of which it treats. which 

will be weleomed bv wiring contractors and students, to whom 

it particularly appeals. Post free 6s. from “ Electrical Engineer ” 
Book Department, 149, Fiect-strcet, London, E.C. (1284). 


ELEPHONOLOGY. By H. R. Van Deventer. A descrip 
tion of Modern Telephone Appliances, produced to meet 

the demand for a new, practical work created by the great 
advance in recent vears of the telephone industry. Carefully 
compiled from different sources, each section being prepared 
under the supervision of an expert. Over 600 illustrations, 
pages 600. Post free 7s. from “ Electrical. Engineer” Book 
Department, 149, Fleet-street, London. E.C. (702). 


HANDBOOK OF TESTING. By €. A. M. Smith, M.Sc., 

Asst. Professor, East London College, University of 
London, dealing with the general properties of materials, 
machines for tension, compression, and bending tests, strain- 
measuring instrumenta, torsion. impact, hardness, alternating 
stress and various other tests, cte.. with 134 illustrations and 
four plates; pages 284. Post free Gs. from “ Electrical 
Engineer " Book Department, 149. Fleet-street, London, E.C. 


—— ——— — ——— LI. meo qe 


Fqy'HE SLIDE RULE: a practical manual. By Charles N. 
Pickworth, editor of the '** Mechanical World." Twelfth 
edition, revised and considerably extended ; pages 118. Post 
free 2s. from *' Electrical Enginecr " Book Department, 149, 
Fleet-street, London, E.C. (1285). 


FHE PRINCIPLES OF ELECTRIC WAVE TELEGRAPHY 
AND TELEPHONY. By J. A. Fleming. M.A., D.Sc. 
F.R.S. Second edition, revised, extended and fully illustrated ; 
pages 906. Post free 28s. 6d. from “ Electrical Engineer " Book 
Department, 149, Fleet-street, London, E.C. (0146). 
OGARITHMS FOR BEGINNERS. By Charles N. Pick- 
worth, London. Post free Is. from “ Electrical Engineer " 
Book Department, 149, Fleet.street, London, E.C. (1283). 


MISCELLANEOUS. 


ANTED, old electric lamp tops, scrap, platinum, wiring: 
false tecth, metals, rubber.— TAvLon, 100a, Blackstock-road, 
Finsbury-park. 


PATENTS. 
INCANDESCENT ELECTRIC LAMPS. 


HE PROPRIETORS OF PATENTS NOS. 24,211 and 24,212 
of 1908, both relating to Incandescent Electric Lamys. desire 
to enter into negotiations with one or more firms in Great R itaim 
for tbe grant of Licences to Manufacture under Royalty. 
Euquiries to be addressed to 
Messrs. CARPMAEL & Co., 21, Southampton Buildings, 
London, W.C. 


HE PROPRIETORS OF BRITISH PATENT NO. 
12258 of 1909. dated June 1, 1908. relating to a Device 
for starting and cutting out electric motors, desire to enter into 
arrangements by way of Jicense or otherwise on reasonable 
terms. for the purpose of developing and practically working 
the same in this country.— Enquiries should be addressed. to 
wW. P. Thompson & Company. Chartered Patent Agents, 285. 
High Holborn. London. W.C. 


HE OWNER OF BRITISH PATIENT. NO. 19462 of 1906, 

entitled “ Improvements in Destination Indicaters for 
Tramway Cors," granted to L. J. Hunter, is desirous of cisposing 
of the pateat or entering into a working arraagemcat under 
licence with firms likely to be interested in the same. In the 
alternative. the owner would be oper to consider proposals to 
manufacture the invention to fill any requirements of the market 
in Great Britain on terms to be arranged. 

The patent covers an invention interesting to manufacturers 
of destination indicators for use upon tramway cars. 

Detailed information as to the invention will be found in the 
patent specification, of which a copy will be supplied to any 
interested party on request. l 

Full particulars can be obtained from and offers made (for 
transmission to the owner) to Marks & CLERK, 57 and 58 
Lineoln’s Inn Fields, London. W.C. 


TO MANUFACTURERS AND OTHERS. 
R. N. M. MARSHALL, of Marshall & Co., Electrical 
Engineers, Bombay, who have been entrusted with the 
whole of the Illuminations for Bombay Government and of 
other public bodies on the occasion of His Majesty the King's 
visit. to [India in December next. would be glad to hear from 
Manufacturers and other qualified men interested in Electrical 

Illuminations and Devices. . 

Address: C/o The Roval Automobile Club. Pall Mall, S.W. 


ee a ee 


PLANT WANTED. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
prices given bv DrnBY AND Co. Lr», 44, Clerkenwell 
Road, Lordon, B.C. N.B.— Platinum Sold 


Do x WIRE FOILS, lamp ends 
geld. silver and mercury 

by—'l'Hg£ LONDON REFINING 

Clerkenwell.road. London. E.C. 


and scrap. Old 

purchased at highest prices 

& MrTarrLU5SGICAL Works, 32, 
Telephone: Holborn 388. 


PLANT FOR SALE. 


ADDERS. STEPS, TRESTLES for all purposes (sale or 
A4 hire). best and cheapest, sent to all parts of the world 
direct from maker to user. — Illustrated. price lists from HEATH- 


MAN, Parsons-green, Fulham, London, S.W. [52 
O BE SOLD CHEAP to quiek purchaser. an Electric 


Lighting Plant as follows: | Crompton Dynamo coupled 
direct to Water Turbine, 2 Switehboards and about 1,000 yds. 
ot 19/16 Concentric Armoured Cable ; the whole in good working 
order and can be seen running.— Apply Rrrvon, Engineer, 
Exeter. 


NOR SALE.—A Verity's Ashton Shunt wound Dynamo for 1} 
li amp., ICO volts, practically new. Also one jin. B.H P. 500 
revs., 214 volts, Newtons ‘‘ Zone " Motor. Prices on application. 
— Box V.A.S., THe ELECTRICAL ENGINFER, 149, Flect-street, 
London, E.C. 


FARADAY HOUSE. 


ESTABLISHED 1889. 
(Proprietore: The Syndicate of Electrical Engineers, Ltd.) 


OIL TESTS 


Tests of every kind of Electrical Machinery 
and Instrument, and all Apparatus and 
Materials used by the Electrical and Allied 
Industries. 
Scale of fees will be sent on application to the 
Secretary. 
THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION. 
62-70, Southampton Row, London, W.C. 


Telcbhone No.: Teleg. Address: 
9999 Central, '" Slandardi ing, London." 


FARADAY HOUSE. 
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“WILLCOX - RAMONEUR” 


TUBE CLEANER, should be in every BOILER HOUSE where 

TUBULAR BOILERS are installed. BOOT and ASHES are 

removed quickly, thoroughly and harmlessly, by action of HOT 
FLUE AIR impelled by jet of DRIED STEAM. 


For Insides of 
FIRE TUBES 
and outsides of 
WATER 
TUBES. 


Three Seconds 
per Tube. Does 
its work whilst 
boiler is in use. 
Wo Shutting 
Down. 


ITS DAILY USE MEANS YEARLY SAVING. 
LUBRICATING ENGINES, & 


| O ] LS - " PLANT IN ELECTRICITY WORKS, &oc. 


Our TURBINE, CYLINDER, CRANK CHAMBER, DYNAMO, 


ENGINE, and GENERAL LUBRICATING OILS are in use in 
most of the principal LIGHTING AND POWER INSTALLA- 


TIONS throughout the country. 


MAL LICOXS GI] 
— S SPECIALOILS. 


FOR LIGHTING xND. POWER- [| | 


INSTALLATIONS-SPECÍALLY 


X REFINED'AND FREE FROMI 
SS Mii 
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ENGINEERS' 


We supply all Statíon Requirements, such as 
BELTING, WILLCOX JOINTITE, PACKINGS, OILCANS, 


i: 


W hali be 
e sha Oil Booklet, also 


leased to quote 
p a Samples on 


t equire- 
o your requ a»plication. 


| 


ments. 


ASBESTOS and GAUGES and GLASSES 
RUBBER GOODS SPANNERS 

COTTON WASTE HAMMERS 

WIPERS, OILERS MACHINERY and 
BOILER FITTINGS TOOLS, etc. 


SEND FOR LISTS. 


W. H. WILLCOX & CO., LTD, 


29, 32, 34, 36, Southwark Street, LONDON, S.E. 


STORES 


—-A- d Ac o e$ 


| 
] 
| 


F 
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Telegrams: "Cuivre, London." 
Telephone; 186 Eastern. 


GG I 


COPPER 
EXPANSION PIECE. 


EXHAUSTING TURBINE 
ENGINES. 


oe HIGH - CONDUCTIVITY 


3 CASTINGS & 
COPPER FORGINGS 


JOHN DORE & CO. 
r Coppersmiths and Brass Founders, 
BROMLEY, LONDON, 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 
ESTABLISHED 1782. 
HEAD OFFICES: 


19 & 70, LOMBARD STREET, LONDON, E.C. 


Total Funds exceed £13,000,000 
Claims Paid exceed - £70,000,000 


————— —— 
Chairman: RT. HON. LORD GEORGE HAMILTON, G.O.S.L 


\ The Company transacts all the principal classes of Insurance business on 
advantageous terms, including 


FIRE - LIFE - ACCIDENT 


Marine, Loss of Profits, following tire, Workmen's Compensation, Fidelity 
Guarantee, Burglary, etc.; also undertakes the duties of Trustee and Executor 


ELECTRIC LIGHTING. 


The Company has always encouraged the development of Electricity, and 
the well-known ‘* Phoenix Fire Office" Rules for Electrical Installations are 
in ane oe frie hout the world. Copies will be supplied free on application to 
the Hea ce, 


G. H. RYAN, General Manager. 


h | * : VULCANITE WORKS: 

| Ot tlie, Imo 
& SONS, 

(Formerly HARBURG INDIA-RUBBER O. CO.) 


London Warehouse: 
F. WINTER, 25, Gosweli! Road, E.C. 


K utteaguto. 


The Fearful Frown, 


Large Stock 
kept of 
SHEETS, RODS, 
TUBES, 
AOGUMULATOR 
BOXES, &o. 

4 


Telegrams 
instantly, London. 


A sorry sight, 


Bad luck to crown, 


He's lost Fluxite. 


PRACTICAL MAN 


insists on- having 


Flaxite 


SIMPLIFIES SOLDERING 


AND SUPERSEDES LEAD-BURNING. 
Of Ironmongers, eto., in Gd., 1/* and 2/« Tins. Made by The AUTO CONTROLLER co., 


70, Vienna Road, Bermondsey, * 
Ladders, Steps, 
Trestles, 


Scaffolds, &c. 
Sale or Hire. 


HEATHMAN & CO. 


10, Parson’s Green, 
London, 8.W. 


HEATHMAN'S PLAIN 
DECORATOR'S THESTLES, 


" 


Callender's “ Kalanite " 


FOR INSULATING PURPOSES. 


i] P" vr pee 
A dani 


All enquiries should be addressed to 


Callender’s Cable and Construction - 


CO., LTD., | 
Hamilton House, Victoria Embankment, 
LONDON, E.C. 


Telegrames 


Telephone : 
Callender, London. 


1911, Holborn. 


A SELF SUSTAINING WINCH FOR ARC LAMPS&GENERAL LIFTING. — 


WITHAL 


RATCHETS 


PAWLS 


LEHI] or | 
TRIGGERS 


E ] 


ELECTRICIANS! 


Have you seen à 


MWMWOSECLĊLEYVYV'S 


latest production in 


RUBBER GLOVES ? 


THEY ARE 
ABSOLUTELY THE BEST: 


You cannot afford to run risks, 
and should use the best glove that can 
be made. 
WRITE FOR PARTICULARS. SAMPLES SENT ON APPROVAL. 


DAVID MOSELEY & SONS, Ltd. 


ARDWIOK, MANCHESTER. 


SUBSCRIPTION FORM. 


SUBSCRIPTION RATES. 


x 3 months. 6 months. 12 montha. 
United"Kingdom A ee 98. 3d. 6s. 6d. 13s. Od. 
Foreign Edition (printed on 

thin paper) 5s. 6d. .. 10s. 6d. 21s. Od. 


(Post Free, Payable in Advance.) 
To the Publisher, The Electrical Engineer, 149, Fleet Strect, London, E.C. 
Please forward THE ELECTRICAL ENGINEER, Weekly, until 


countermanded at your usual rates. I enclosed P.O, value............ 
forc oo months in advance. 
INBIDA.. 6. 3 Leve opino qu» v nh advavusbaasUo nsus sone de 03 Vi Uo s aM VU GUN 

Addregsa............ 1X eee e en e eoo de eo so Sont ee nares aep an are ph Up V pana 
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The best text book on electricity is also the cheapest. Prof. Magnus - 
Maclean’s MODERN ELECTRIC PRACTICE is the best book because 
it is written by 38 recognised experts. It is the cheapest not only 

' because accurate, reliable books are always cheapest, but also because, | 
owing to the large sale which it commands, ita six large and lavishly 
illustrated volumes can be sold at 9s. each. Anyone who needs a prac- 
tical reference book on electric practice can obtain 


»..8 MODERN ELECTRIC» PRACTICE 


ON EXCEPTIONALLY ‘FAVOURABLE TERMS, 


THE CONTRIBUTORS :—4A. Hay, D.Sc., Prof. E. W. MARCHANT, D.Sc., W. C. MOUNTAIN, J, WP D J. 
ARD 


I. E. WINSLOW, A. G. SEAMAN; H. C. BUCKMASTER, W. W. BEAUMONT, P. DAWSON, J. K. STOTHERT, H. O. BECKH, 
M.A. W. H. BOOTH, J. SKIELDDS, D.Sc., Ph.D., A. €. BOOTH, DANE SINCLAIR, D. BURNS, Dr. DAWSON TURNER, B.A. 
W, E. LANGDON, W. B. HRD, B.A., Dr. GOLDSMIDT, J. CAMPBELL, B.Sc., W. ALLAN. | 


THE CONTENTS.—The above six handsome books contain, in carefully indexed form, practical advice on 
Measurements, Dynamos, Motors, Transformers and Converters, Storage Batteries, Switches and Switchgear, Mains, 
Distribution and Transmission of Energy, Lighting, Wiring, Fittings, Lamps, Tramways, Rolling Stock, Automobiles, 
Electric Traction on Railways, Boilers, Steam Engines and Prime Movers, Feed Pumps, Condensers, 


p Economisers, Electricity in Mining, Cranes, Electro-Medical Appliances, Railway Appliances. ps 


"THE ROAD CARRYING COMPANY, LTD., 68, Renshaw-street, Liverpool. p^ 


e 
" Gentlemen,— This is the best work of its kind I have seen. As a book of reference it will be invalue ^^ e 


able, and at the same time, although technically written, is in such a style as can be readily grasped by m te E e i 


& student or practical working man.— Yours faithfully, ERNEST A. ROSENHEIM (Engineer), " 


Two models of a Motor and a Wireless Installation respectively, in coloured LAC X 
cardboard, prepared specially tor the work by an electrical engineer, are presented Fa eX e 
to each subscriber. Ps E Pe 

FILL UP ORDER FORM AND SEND WITH 5/- TO-DAY TO we — "S 4 sales Se^ 


WRITE NOW FOR AN ILLUSTRATED BOOKLET: LU 


“THE BEST IS THE CHEAPEST.” 


' 


'STEARN' 


English-made Metallic Filament Lamps 


“LEUCONIUM” 


(Registered). 


All Voltages Co., Ltd., 


Write for Prices, etc. to 


Stearn Electric Lamp Co., Ltd., 


47, VICTORIA STREET, LONDON, 8.W. 


Works at Kew Gardens, London, 8.W. 


Printed for the Proprietors by Smiths’ Printing Co., Ltd., London and St. Albans, and Published by “ Tos, ELEOTRICAL ENGINEER 


LixiTED, at the Offices, 149, Fleet Street, London, E.C. 6212 


STRATFORD, LONDON. 


to 250. 
—— We make Special Storage 
Batteries for Private 
Diploma of Installations. 
Honour, WRITE FOR PARTICULARS 
and ILLUSTRATED CATALOGU EE. 
Franco -British 
Exhibition, 2 YEARS’ FREE GUARANTEE. 
PATENT NON CORROSIVE TERMINALS. 
1908. PATENT SEPARATORS. 


Contant Capacity. High Efficiency. 


IN USE ALL OVER THE WORLD. 


Storage Cells for all purposes. 


“eee a am PRET VE Re 1T. 


(2a. | Portrait-Biography : Sir Joseph Larmor. |2d. 
web UI. UU ler ici 


$055 5:3 


Electrical Engineer 


An Illustrated Record. and Review of Electrical Progress. 


Old Series, Vol. LIII. | 29TH I YEAR. Price 99- 
beta iai e A S ‘Vol. Vol. XLVII. + LONDON, DECEMBER 29, 3911. Registered at the General bad W 
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SWITCHBOARDS. 


JOHNSON ^v PHILLIPS, L'* 


CHARLTON - E KENT. 


BASTIAN 


Real Red Heat 


HEATERS. 


Write for Liet of Wholesale Agents to 
Bastian Eleotric Heating 
Syndicate, Lid., 

91-93 Palmerston House, 


London, E.C. 
CHURTON SEE | . GYGLONE MOTORS 
ALTERNATE-CURRENT ELECTRICAL PORCELAIN | for Direct Current, 
OF m 
MOTORS. HIGHEST QUALITY ' Ke “Highly eMetent 
T. HARDING CHURTON & CO. APPLY TO Batiefastion Qu Quaranteos. 
Atlas Works LEEDS. JAMES MACINTYRE å Co., Ltd., | "| Ask for Circular Ne. 132 


CRYSELCO neces. 
ELECTRIO 


MATTHEWS A YATES, ita 
4 Swinten, Manehester. 


LAMPS. 


pitas ttf cae ee FOR MIGA dato rA A | 
INSULATION | TUBINC. 


pe 103 & 104, MINORIES, LONDON, 


WorRKS: PONDERS END MIDDLESEX 
OFFICES AND SHOWROOMS 
I!2 QUEEN VICTORIA ST, LONDON.E.C 


vhi: lain "s LD. 
clors 
H. M. jir ver 
Lebanon Gic pa Works, 
Wandsworth, S.W. 


he sian: 
- "London 


| Ringe monte MICANITE 


12, Crane Court, Fleet Street, E.C. MANSELL STREET, 
CATALOGUE ILLUSTRATORS 


| TECHNICAL PHOTOGRAPHERS él i i 
ENGRAVERS BY ALL. PROCESSES LEA RECORDERS 
SEND FOR PRICES Brag ten jenen 
CAPELL PATENT FANS ,,,°Qusr ree waren, ESSEN ETE 
| AIR PUMP DISCHARGES, etc. Lu 
For MINES, The Leà Recorder Co., 28, Deansgate, BINTOCETI- Af 


Induced ed aoe ht. Cupolas Forge 
d Ventilation" MANCHESTER. 


t Makers 


i Cullingham & Freeman, | | somesvosox a so-s  svoomasoma 


JA CIE IIO EPAR OC., 
13, Mosley St., REWOASTLE-ON-TYNE. Yy mW 


ue TOR TUE Ds ok 
B ICANITED Ey ELECTRICAL WORK 


7 t5 ofa HE MicANITE & |NSULATORS. | NSULATOR: LATORS. cel 
GRIFFITHS '^POS..&. co., WALTHAMS} ya 3UCO sco! Ho ax 


W/ALTHAM STOW. LONDON E. 
Maok's Ro ' 
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To CONTRACTORS, | 


Have you considered our 


AIR GAS? 


THE BEST 
MACHINE 
on the 
Market. 


DeLaitte & Eliwell. 
Smith Patents. 


WILLANS & ROBINSON, LTD, 
. or 
VICTORIA WORKS, RUGBY, 
Have Installed and on Order over 


X ' t 
D 1 tetas 
SASS OMS ^ s 


WILUMS & 9095 
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: "d VM "d Eiretaig +O ni VER Mf 
Vers hr E adi | WATER 
usd DRIVEN. 
130 SETS OF SURFACE CONDENSING PLANTS, OVER 6,000 PLANTS IN USE. 
the quantity of seam be dealt with varying from 
2,000 lbs. to 120,000 Ibs. per hour. 
Send for details. 


` Liberal Trade Terms. 
Lists and Show Cards on Application, 


SAFETY LIGHT, Ltd., 
ENGINEERS, 
; 117, Middlesex Street, 


London, E. 


iT 


HE HATFIELD” pump 
| | Merryweathers' Patents. | 
EDISWAN Specially suitable for Deep Suction Lifts. 

! The Radcliffe Motor Hatfield pumped continuously from 
8.48 a.m. till 8.30 p.m., a run of nearly 12 hours, at the East 


ACCESSORIES. 


The same machine pumped for 3j hours with four jets and & 
26 foot lift at the Oharlton Mills fire. 

HIGHEST GRADE. 

LOWEST PRICES. 


Send for Catalogue—Section III. 


MESO RESINE LOXSSÓN — " UN 


THE PERFECT PUMP 


The Edison and Swan United meoo panna se) NN 

Electric Light Co., Limited, COUNTRY WATERWORKS | | Opina RENE 
SHALLOW WELLS FILLING RESERVOIRS, &c , &o. 

Ediswan Buildings, Queen St., LONDON, E.C. Write for Illustrated Pamphlet, 193 P. 


MERRYWEATHER & SONS, 
Fire Engine Works, Greenwich, S.E., London. 


"* 
A soogle 


/ // 


OUR SEMI-SUNK SWITCH 


W.TH SPECIAL WOOD-ELOOK AND COVER-PLATE 


LIST NOS. S.376 and 437 


ENTAILS LESS LABOUR IN FIXING 


THAN THE ORDINARY FLUSH SWITOH WITH WOOD BOX. 


My 


SWITCH WITH COVER PLATE 
AND RECESSED BLOCK. 


IT IS EQUAL IN APPEARANCE 
AND COSTS LESS. 


FULL PARTICULARS ON APPLICATION. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office: Supplies Dept. & Stores: ‘4 Tantalum ’’ Lamps & Fittings: 
CAXTON HOUSE, WESTMINSTER, 8.W. 39, UPPER THAMES STREET, E.C. TYSSEN STREET, DALSTON, N.E. 
Telephone: GERRARD 860. Telephone: LONDON WALL 8270. Telephones : CENTRAL 8387/9 & DALSTON 2449. 
Telegrams; ''SIEMBRALOS LONDON." Telegrams: " SIEMOTCR LONLON." Telegiams: ''SIEMODYN LONDON.’ 


Works: STAFFORD. 


BRANCHES: 


AUCKLAND(N.Z.) BUENOS AYRES DELHI JOHANNESBURG NEWCASTLE RIO DE JANEIRO TOKYO 

BANGKOK CALCUTTA DUNEDIN(N.Z.) MADRAS OSAKA SHANGHAI TORONTO 
BIRMINGHAM CAPE TOWN DURBAN MANCHESTER PEKIN SHEFFIELD VALPARAISO 
BOMBAY CARDIFF GLASGOW MELBOURNE PENANG SINGAPORE WELLINGTON (N.2.) 
BRISTOL CONSTANTINOPLE HONG KONG MEXICO RANGOON SYONEY WINNIPEG 
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‘SYNCHRON’ LIFE SAVING 


ARTIFICIAL RESPIRATION APPARATUS. 


| (DR. FRIES’ PATENT.) 
For the Restoration of Animation after Apparent Death 
from Electric Shock, Drowning, Mine Gas Poisoning, etc. 


An Indispensable Necessity In every Power Station. 


MACHINES HAVE ALREADY BEEN ORDERED BY— 

HL. pé du pdr rds eee Tor P The Glasgow Corporation Eleotrioity Dept. 
y or London Eleotrio Lighting Co., Ltd. The Clyde Valley Eleotrio Power Co., Ltd. 
Brompton & Keneington Eleatrio Supply Co., Ltd. Manchester Gorgbratien Eleotriolty Dept. 


West Ham Borough Counoll Electricity Dept. 
Poplar Borough diee Eleotrlolty Dept. p Borough of Stepney Eleotrioity Department. 
Messrs. Andrew Moir (Scuth African Shippers). The British Thomson-Houston Co., Ltd. 


Messrs, W. T. Glover & Co., Ltd. Lanoashire Dynamo and Motor Co., Ltd. 
North Metropolitan Elootrio Power Supply | Messrs. Henry Simonis & Co., Fire Engineers. 
- Go., Ltd. | The Bakhtlari Oil Co., Ltd. 


St. Panoras Borough Counoil Eleotrloity Dept. | The Angio-Persian Oil Co., Ltd. 

The Chari Croes West End and City Metropo itan Electric Supply vo., Ltd. 
| Messrs. Strachan, Oswell & Co. 

Ete., Ete. 


Eleotriolty Co., Ltd. 


This apparatus was the subject of a Special Demonstration at the recent annual Conference of the 
ASSOCIATION OF MINING ELECTRICAL ENCINEERS at the Glasgow Exhibition and met with 
UNANIMOUS APPROVAL. It was also demonstrated during the ELECTRICAL EXHIBITION at OLYMPIA 
to a large number of Central Station Engineers, Doctors, and gentlemen identified with First Ald 
and Ambulanoe Work, all of whom were enthusiastic in their praise of this remarkable apparatus. 


One-fifth the price of any other Respiration Apparatus on the Market. 
Absolute Synchronization of all movements Automatically assured. 


The apparatus can be worked by ONE MAN or LAD, and has repeatedly proved successful in the 
restoration of life where ALL ORDINARY MEANS HAVE FAILED. 
Sole Selling Agents for Gt. Britain and the British Oversea Dominions :— 


The “Electrical Engineer,” Ltd., 149, Fieet Street, LONDON, E.C. 
The Hoimquist Electric Co. (1911), Ltd., 52, Regent Street, LONDON, W 
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THE LONDON ELECTRIC WIRE COMPANY 


Telegrams: “ELECTRIC LONDON" AND S M ITHS LTD. Telephone No. 3105 London Wall. 


Offices and Warehouse: T : CHURCH ROAD WORKS, LEYTON, B. 
‘PLAYHOUSE YARD, GOLDEN LANB, LONDON, B.C. orka { ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTION OF CABLES AND WIRES FOR ELECTRICAL PURPOSES. 


DYNAMO WIRES, strips & compressed strands. INSTRUMENT WIRES, sikacotton covered. 
EUREKA, PLATINOID and other High resistance wires, ENAMEL insulated wires, 


FLEXIBLES. INSULATING VARNISH. BRUSHES. FUSE WIRES. JOINTING MATERIAL. 


HIGH CONDUOTIVITY COPPER WIRE. SILIOIUM BRONZE & PHOSPHOR BRONZE WIRE 


SPECIAL TROLLEY WIRE. ALUMINIUM WIRE. 
Hoopers' Vuicanised Indiarubber Cables 


H O O P E. R 'S for Electrical Work 


Telegraph and indiarubber Works, London. maintain the highest quality, and their durability has been proved. 


3l, LOMBARD ST, E.C. | MILLWALL DOCKS, | PURE TAPE AND STRIP, etc. 


(Established 1860.) LONDON, E. Telegrams: “Linear, London,” Tclephone Nos. : 1169 Aoc 84 East. 


PACKING, 


That’s all. 


THE UNITED STATES METALLIC PACKING CO., LTD., SOHO WORKS, BRADFORD. 


EASY WIRING MILL FITTINGS 


Labour Saving. Economical. 


The illustration shows a sectional elevation of well 
glass fitting of the “easy wiring ” type. The usual 
lampholder nipple being dispensed with, the wires 
have a straight run through from the tube into the 
lampholder insulator, thereby eliminating danger- 
ous bends n theinsulated wires. Wiring up is 
facilitated, and the risk of ‘‘short circuit” 
obviated by the use of this type of fitting. 


DORMAN & SMITH, "ruo 


LIST ON APPLICATION. 


uL PS US S S 


COMMUTATOR GRINDERS, 


NO MOTOR REQUIRED. 


THE BEST, CHEAPEST, AND ONLY MACHINE BUITABLE 
POR TRUEINO UP ALL KINDO OF COMMUTATORS IN POSITION. 


NO ELECTRIC STATION COMPLETE WITHOUT IT. 


On the Admiralty, Awarded Go!d Medal 
War Office, India Office, Marseilles Exhibition, 
and Crown Agents’ Lists. 1908. 


Catalogue and Price List on application $ 

PHILLIPS OOMMUTATOR GRINDER |. Co, Ltd, 
27, WALBROOK, LO. 

Telegrams : * OOMGRINDER, LONDON." Telephone: Ne. 5240 BANK 


DOW SING'S ||| INDISPENSABLE 
den TT 


Luminous Electric Radiators, 
PORTABLE ELECTRIC 


CONVECTORS and RADIO-CONVECTORS 


(DOWSING-HUNTLEY SYSTEM). 


me | HAND LAMPS 
RED HEAT. | 
: STRONGLY MADE, 
ae HANDSOME APPEARANCE, 
VARIOUS DESIGNS. 
LIBERAL Write for List and Trade Terms == 
TO THE THE ESSEX ACCUMULATOR CO. 


497 & 499, Grove Creen Road, Loytonstone, LONDON, N.E. 


ULCANITF 


SPECIALISTS 
TURNED & MOULDED GOODS. 


F. CARSON t» EVANS. 


34Fenchurch Buildings 
LONDON, E.C. 


TRADE. 


BASTIAN'S PATENT’ 


Type .408n | 
Write for Speoial Leafiet of abowe. 


Lit B—Electnc Cook, and H 
. ist B—Electric Cooking an eating. 
Alto Lists im C—Electric Sun Baths. 

List D—Medical Electrical Apparatus 


To NewShowrooms: 105, Gt. Portland St., W. 


BABCOCK & WILCOX 


——PATENT—— 


WATER-TUBE STEAM BOILERS. 


7,900,000 h.p. Land Type) !n use or on 
2, ,150, 000 h. p. Marine Type Order. 


BABOCOOK d WILCOX ALSO MANUFACTURE 
White-Forster Water-Tube Marine Steam Boilers. 
Steam Superheaters. Mechanical Stokers. Economisers. 
Feed-Water Heaters. Water Softeners and Purifiers. 
Structural Steel Work. Steel Chimneys. Coal Conveyors. 

Blectric Cranes. Steam Piping Piants. 


= 
LE T — -— s» 
= ot 


“B ABOOCE’ LONDON." H ead 0f f ices Af 5540 OURAN "Gi Hnes). 
Oriel House, Farringdon Strest, London, E.C. 


Werks :—Renfrew, Gcotiand. Baboock & Wiicox Land Boller fitted with Patent Supsrheater 
and Chain Grate Stoker. 


LIMINATE MACHINING 
CONOMISE CosT 


NSURE PERFECT ACCURACY 


Samples, Mastrated Booklet Efe from AERATORS EP (Dep 7 )UPPER EDMONTON, LONDON, N. | 


AKER’ (FIL EPARATOR 


iS ie THE FOR EXHAUST STEAM I8 THE MOST 
EST 


RICINAL AT ISFACTORY 


LIST OF EMINENT UBERS AND CATALOQUE FROM DEPT. 2, THE BAKER OIL SEPARATOR OO., LTD., HUNSLET, LEEDS. 
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SIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
Essex Accumulator Co., 
London, N.E. 
Hart Accumulator Co., Marshgate-lane, 
Stratford. 
Johnson & Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 30, Mark-lane, 


London, E.C. 
Acid Proof Paints. 

Griffiths Bros., Mack’s-road, Bermondsey,S. E. 
Ammeters and Voitmete.+. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Arc Lamp Hoists. 
London Electric Firm, George-st., Croydon. 
Auto-Transformers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Johnson & Phillips, Old Charlton, Kent. 
Batterles (Primary) and Accessories 
General Electric Co., 71. Queen Victoria-st. 

Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Beiting. 
Willcox & Co., 36, Southwark-street, S.E. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon-et , E.C. 


Nuts, Washers, Rivets & Screws. 
Tetley Bros., Ltd., Floodgate Street, Bir- 
mingham. 
Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 
T eld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


Carbons (Arc Light). 

General Electric Co., 71, Queen Victoria- 
atreet, E.C. 

Jobnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender’s Cable and Construction Co., 

Hamilton House, Victoria-embank't, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street 
General Electric Co.,7 |, QueenV ict oria-st, I.C, 
Hooper's Telegraph and Indiarubber *Vorks. 

31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-y d., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 

Casings and Cleats. 

General Electrio Co., 71, Queen Victoria- 

street, E.C. 


Le ytonstone, 


Ltd., 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 

Phillips Commutator Grinders Co., Ltd., 

27, Walbrook, E.C. 
Condensing Plant. 

Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedtord. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 

Conduits. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co., 71, Queen Victoria-st 

Metallic Seamless Tube Co., Wiggin-street 
Birmingham. 

Coppersmiths. 

Andrews, R. W., & Co., 148-150, Penton- 
ville-roa 1, London, N. 

Dore, J., & Co., High.st., Bromley-by-Bow, 
Harvey, G. A. & Co.. Lewebam, London, S.E, 
Di -Finished Castings. 

Aerators Limited, “ Prana ” Sparklet Works, 

Upper Edmonton, London. N. 
Distributing Boxes & Wall Plugs. 
Reyrolle A. & Co., Ltd., Hebburn-ou-Tyne 


Dynamo olt. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 

Allen, W. H., Son, & Co., Queen's Engineer 
ing Works, Bedford. 

British Thomson-Houston Co., Rugby. 

British Westinghouse Electrical an Mfg. 
Co., Manchester. 

Ferranti Limited, Hollinwood, Lancs. 

General Electric Co., 71, Queen Victoria-st. 

Johnson & Phillips, Old Charlton, Kent. 

Morris-Hawkins, 30, St. Mary Axe, E.C. 

Union Electriv Co., Park-street, South- 
wark, London, S.E. | n 

Ebonite and Vuicanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 
Electric Cooking gaben 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 
Works, Highgate, Birmingham. 
Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 

British Thomson-Houston Co., Rugby. 

British Westinghouse Electrical Mad Mfg. 
Co., Manchester. 

Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-at. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 

Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 

Queen-street, Cheapside. 

General Electric Co., 71, Queen Victoris 
street. 
Gibbs, J. & Son, 72-76, Duke-street, Liver- 
pocl. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 

Works, Highgate. Birmingham. 

Bastian Electric Heating Syndicate, Ltd, 

91-93, Palmerston House, E.C. 

Electric Light Contractors. 

British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs 
Hooper's Telegraph & Indiarnbber Works, 
31, Lombard-rt., E.C., & Millwall Docks. 
Johnson & Phil'ips. Old Charlton, Kent. 
Eteotrio Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 

Tyssen-st., Dalston, N.E. 

Electric Locomotives. 
British Thomson-Houston Co., Rugby. 

Electrio Radiators. 
Siemens Bros. Dynamo Works, 

Tyssen-st., Dalston, N.E. 

Dowsing, 105, Gt. Portland St., W. 
Elevating, Conveying Plant, Cranes, ete. 
General Electric Co., 71, Queen Victoria-st. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 

Ferranti Limited, Hollinwood, Lance. 
Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 


Ltd., 


Kings-road, 


Engines. 
Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson. Rugby. 

Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by-Bow. 
Harvey,G. A., & Co.,Lewisbam,London, S.E, 
Willcox & Co., 36, Southwark-street, S.E. 

Engineers’ Stores. 
Will»ox & Co., 36, Southwark-street, S.E. 


Siemens 


Feed-Water Heaters. 


Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extinguishers. 


Merryweather & Co., Greenwich, S.E. 


Galvanisers. 


Harvey,G.A., & Co., Lewisham, London, S.E. 
Classware. 


and 
Ltd., 


(Holophane, Etohed, 
Bead Shades). 

Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


indiarubber Goods. 
Moseley, D., & Sons, Chapel Fields Works 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S.F. 


insulating Varnish. 
Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marke, 
London, E.C. 
insulators and Insulating Materials. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S. E. 
Hooper's Telegraph & Indiarubber Works,31, 
Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co., Washington China 
Works, Burslem. 
Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S,W. 
Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 
Jointing. 
John Hudson & Co.’s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson’s Green, S.W. 


Lamp Columns for Arc Lighting. 
General Electric Co., 71, Queen Victoria- 
street, E.C. | 
Hardy & Padmore Ltd., Worcester. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Fliaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 

Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co.. 
36 & 37, Queen-street, Cheapside, E.C. 
Eichner & Co., 29, Priory Avenue, 

Hornsey, N. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 
Johnson & Phillips, Old Charlton, Kent. 
ene Electric Lamp Co., 47, Victoria-st., 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 
Union Electric Co., Park street, Southwark, 
London, S.E. 


| Lampholder Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st, 
Lead-Covered Cables. 
Callender's Cable & Construction Co., 

Hamilton House, Victoria Embank’t, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 

Playhouse-yard, E.C. 

Manganesito. 
John Hudson & Co.’s Successors, 4, Victoria 

Warehouses, Mansell-street, E. 


Measuring Instruments—Electrical. 
British Thomson-Houston Co., Rugby. 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillipa., Old Charlton. Kent. 


Metal Filament Lamps. (‘‘ Tantalum " 
and ‘‘ Onewatt’’). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st,, Dalston, N.E. 
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Classified Directory—Manufacturers and Merchants (continued) : 


Mechanical Stokers and Conveyors. 
Baboock & Wilcox, 30, Farringdon-st., E.C- 
Metal Perforators—Speciality, Lead. 
Harvey,G. A., & Co., Lewisham, London, S. É. 
Meters. 


Bastian Meter Co, Bartholomow 
Kentish Town, N.W. 

British Thomson-Houston Co., Rugbv. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 


Motors — Electric. 
Allen, W. H.. Son & Co., Queen's Engineer- 
ing Works, Bedford. 
British Thomaon- Houston Co., Rugb 
British Westinghouse Electrical an xi Míg. 
Co., Manchester. 

Churton, T. H., & Co., Atlas Works, Leeds. 
Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Electromotorenwerke, Heidenau, 15, Bes, 

Dreeden. 
General Eleotrio Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris- Hawkins, 9}, Union-court, Old Broad- 
street, London, E.C. 
Union Electrio Co., Park-street, Southwark, 
London, S.E. 


Motor Starters & Controllers. 
Reyrolle, A. & Co., Ltd., Hebburn-on- Tyne 


Mica. 

British Mica Co., Lebanon.road Works, 
Wandsworth, S.W. 

Taylor & Co., 40, Hatton- TCR E.C. 

F. Wi '& Sons, 102, 103 and 104, 
Minories, London. 

Olicans and Ecenomisers. 

Kaye, J., & Sons, Leeds. 

Oils, Paint, &c. 

Callender's Cable & Construction Co., 
Hamilton House, Victoria Embankment, 
E.O. “ Kalbitum.” 

' Olli Separators. 

The Baker Oil Separator Co., Ltd., Hunslet, 

Leeds. 


Works, 


ALPHABETICAL INDEX TO 


PAGP 
Adams Manufacturing Co........... ee — 
Aeratore Limited ................ e. 6 
Allen, W. H., & Son .............. .. — 
Auto Controller and Switch Co. ..... . 13 
Babcock & Wilcox .............. ceo 6 
Baker Oil Separator Co., Ltd...... dw 6 
Bastian Meter Co.. —  ......... .. l 


Bastian Electric Heating SEa Ltd. 
Becker, R. & Co.. ry 13 
Bellias & Morcom, Lid. cutceut wh soi 
Brimsdown Lamp Works, Ltd... 
British Insulated & Helsby Cables Ltd. 
British Mica Co., Ltd........ 
British Prometheus Co., Ltd. 
British Thomson- Houston Co., |, Ltd... 
British Westinghouse Electrical and 
Mfg. Co., Manchester ............. 
Callender’ 8 Cable & Construotion Co. 
Canning, W. & Co. 
Capell OOo sche A TER . 
Carson & Evans ............. —— 
Cburton, T. H., & Co............... 
Constable, London ............ e. eee 
Crosby Lockwood & Son...... esto 
Crumpsall Fibre Rolling Mills 
Cryselco, Limited .................. 
Crystalate Manufacturing Co., Ltd.... 
Cullingham & Freeman.............. 
Dore. J., & Co... .... eee nnno 
Dorman &S8mith.................. 
Dowsing, 105, Great Portland 8t., W. 6 
Edison & Swan Co., Ltd.. 2 


Packings —Asbestos and Metallic. 
Hooper's Telegraph & Indiarubber Works,31, 
Lombard.street, E.C., & Millwall Docks. 
Klinger, R. & Co., 66, Fenchurch Street, 
London, E.C. 
United States Metallio Packing Co., Soho 
Works, Bradford. 
Willcox & Co., 36, Southwark-street, S.B. 


Petrol Air Gas Plants. 
Safety Light Ltd., 117, Middlesex Street, 
London, E. 


Platinum Utensils. 
Derby & Co., 44, Clerkenwell road, E.C. 


Projectors. 
Johnson & Phillips, Old Charlton, Kent. 


Pumps. 
Merryweather & Sons, Fire Engine Worke, 
Greenwich, S.E. 


Rheostats. 
Adams’ Mfg. Co., Ltd., 106, New Bond.st., 
London, and Bedford. 
British Thomson- Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lanos. 


Siik and Lace Shades. 
Taylor & Co., 40, Hatton-garden, E.C. 


. Ships’ Electric Fittings. 
Dorman & Smith, Ordsal Electrical Works, 
Salford. 
Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 


Soldering Fluxes. 


Auto Controller & Switch Co. (Fluxite), 70, 
Vienna-road, Bermondsey, London. 


Stampings and Metal Perforators. 
Harvey,G. A., & Co., Lewisham, London,S. E. 


Switchboards; Switches, Cut-Outs, etc. 

Adame’ Mfg. Co., Lid., 106, New Bond-st., 
London, and Bedford. 

British Thomson- Houston Co., Rugb 

British Westinghouse Electrical aud Mfg. 
Co., Manchester. 


PAOB 
Eichner & Co. eo 0.009099 * ooo @@ ee ee =~ 
Electric Power Storage Co. .......... — 
Electrical Co., Ltd. ........ —Ó—Óá — 
Electromotors, Ltd. ............ ma — 
Essex Accummulator Co............. 6 


Faraday House. Electrical ET 
ing and Testing Institution 


Feld Bros. & Co. ............ SORS — 
Flexible Metallic Tubing Co. .......... l 
General Electric Co., Ltd. .......... — 
Great Central Railway.......... e... — 
Griffiths Bros. ........sossescesesses 1 
Hart Accumulator Co. .............. 14 
Heathman & Co.............. eee 11 
Hooper's Telegraph &  Indiarubber 
ifo: ee Pr 5 
Hudson, J., & Co.'s Su»ceesors ........ l 
Jobnson & Phillips, Ltd. .......... .. l 
Kaye, J., & Sons............. eee ees 8 
Lea Recorder CO. E EE eke l 
London Electrio Firm .............. 13 
London Electric Wire Co. ............ 5 
London & North Western Railway .. — 
Lorrain, Je Q. «ue e e ws l1 
Lunken Valve Co. ................... l 
Macintyre, J., & Co.. Ltd. ............ l 
Major & Co. ....... sirerisresssss — 
Matthews & Yatee ........... eere l 
Mawdsley's Ltd.................ee o — 
Merryweather & Sons ............. e. 2 
Micanite & Insulators Co., Ltd. . | 
Monarch Typewriter Co. ...........- 


Dorman & Smith, Ordsal Station Eloctrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 

Ferranti Limited, Hollinwood, Lancs. 

General Electric Co., 71, Queen Victoria-st. 

Johnson & Phillips, Old Chariton, Kent. 

Lundberg, A. P., & Sons, Pioneer Electrioa] 
Works, 477 to 487, Liverpool ‘oad, N. 


Tachometers. 
Lunken Valve Co., 35, Great Dover-st., E.C. 
Siemens Bros. & Co., Ltd., Caxtoo House, 
Westminster, S.W. 


Telephones. 
General Electric Co., 71, Queen Victoria-st. 


Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W 


Testing. 
Faraday House, 02.70, Southampton road. 
London, W.C. 
Tools. 


Youngs, Ryland-street Works, Birmingha m 
Tramway Equipments. 

British Thomson-Houston Co., Rugby. 

Ferranti Limited, Hollinwood, Lancs. 


Turbines. 
British Thomson-Houston Co., Rugby. 
Willans & Robinson, Victoria Works, Rugby 
Ventilating Fans. 


British Thomson- Houston Co., Rugby. 
Capell Fan Co., 13, Moaley-st., Newoastlc- 


on-Tyne. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, 
Gibbs, J., & Son, 72, Duke. street, Liverpool. 
Harvey,G. A., & Co., Lewisham, London.S. E. 
Matthews & Yates, Cyclone Works, Swinton 
Manchester. 


Vulcanite and Vulcanised Fibre. 
Crumpsall, Fibre Rolling Mills, Crumpsall. 


Zinc and Wire Workers. 
Harvey, G.A., & Co., Lewisham, London S.E. 


ADVERTISEMENTS 


Morris- Hawkins, Ltd....... ......... 
Moseley, D., & Sone .............. 
Mosscs & Mitchell ——— T" 
Mountford Rubber Co., Ltd. 

New Life Saving Apparatus .......... 
North British Rubber Co., Ltd. ....... 


Pass, C., & Son, Ltd. 
Phoenix Fire Office 
Phillips Commutator Grinder Co, Ltd. 5 
Pope's Electric Lamp Co., Ltd......... — 
Railway Passengers’ Assurance Co. 
Royrolle, A., & Co., Ltd.. ieee, SS 
Rickard, Wm., ic. NY EET — 
Safety Light Co., Ltd. 
Siemens Bros. & Co., Caxton House, 
Westminster. ......... eee eene 3 
Spon, E. & F. N., Ltd............... — 
Stearn Electrio Lamp Co., Ltd. 
Sugg, William, F or Ltd. ..... 
Switchgear Co., Ltd. ................. — 
Taylor & Co............ eer nnnm — 
Te iid ipi Ped Co., Ltd. 
Traun, 
Trier & un "o 
Uvited States Metallic Paeking ........ & 


(CEE EE EE EE SE EE SE EE S E E E te Bee e 


e. 90o 


(Er EE SE SE SE S 908-999 999 


Vandervell, C. A., & Co............... — 
Waygood, R., & Co., Ltd......... e — 
vos GiGi Lid seriesas enaki — 
gins. F., & Sons o.oo. stewie: L 
KAR & Robinson Sud EAEE caf 2 
Wik: W. H.&Oo., Ltd........... 12 


KAYE'S LATEST PATENT SERRATED EM" 


SEAMLE Ss 


Sole Makers 


JOSH. KAYE & SONS, Ltd., 
Lock Works, LEEDS. 


And 93, High Holborn, London, W.C. 


OIL CAN 


FITTED WITH 

New Patent Thumb Button and 
Patent Seamiese Spout. 

Also in Copper er Brass for 
Electrical! Purpoees. 


Contractors to H. M. Navy, War Department, Home 
Office and Indian State Railways. 
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Books for Electrical Engineers 


and Technical 


Students. 


“ Electrical Engineers" Book Department— Classified List 
of Selected Text-books. 


Subscribers to the ELECTRICAL ENGINEER in any country within the Postal Union can obtain the books here enumerated , 


post free, on remitting the published price to The Manager, 
street, London, E.C.; together with the sum of threepence in 


Book Department, Tur ELECTRICAL ENGINEER, 149, Fleet- 
respect of books published at from 5s. to 10s. 6d., sixpence for 


volumes o at from 12s. to 21s., and ninepence for books at higher prices. Any work not mentioned in the published lists 


e sent to any part of the world on the same terms. 


ELECTRICAL ENGINEERING. 


AY INTRODUCTION TO THE THEORY OF ELEC- 
TRICITY. By Linneus Cumming, M.A. Third Edition. 
3s. 6d. [(516) 
LTERNATING CURRENTS, AN ELEMENTARY 
TREATISE ON. By W. G. Rhodes, M.Sc. (Vict.), Con- 
sulting Engineer. With 80 diagrams. 8vo. 7s. 6d. net. (0149) 
JA CORRENTA CURRENTS AND ALTERNATING 
CURRENT MACHINERY. By Prof. D. C. Jackson and 

J. P. Jackson. 14s. net. (547) 
LTERNATING AND DIRECT CURRENT DYNAMOS, 

A Text-book on their Construction for Students, Engineer- 
Constructors, and Electricians-in-Charge. By Tyson Sewell, 
A.M.I.E. E. 328 pages, 230 illustrations. Large crown Svo, cloth. 
73. 6d. not. (3704) 
LTERNATING CURRENTS, THE PRINCIPLES OF. 
For Students of Electrical Engineering. By E. T. Larner, 
A.1. E. E., of the Enyincering Department, G.P.O., London. 144 
pages, with 69 illustrations. Crown 8«o., cloth. 3s. 6d. net. (346) 
KC LAMPS, ELECTRIC. By J. Zeidler and J. Lustgarten, 
M.Sc. Demy Rvo. Profusely illustrated. 5s. net. (611) 
RMATURE WINDINGS OF DIRECT CURRENT 
DYNAMOS. Extension and Application of a General 
Winding Rule. By E. Arnold, Enginecr, Assistant Professor in 
Electru-Technics and Machine Design at the Riga Polytechnio 
School. Tranalated from the original German by Francis B. de 
Gress, M.E., Chief of Testing Department, Crocker- Wheeler 
Company. Medium 8vo. 120 pages, with over 140 illustrations. 
12s. net. (347) 
POCKET-BOOK OF ELECTRIC LIGHTING AND 
HEATING. By S. F. Walker. Foolscap 8vo, 448 pages, 

270 Diagrama. 7s. fd. net. (3746) 
ONDUCTORS FOR ELECTRICAL DISTRIBUTION, their 
Materials and Manufacture. The Calculation of Circuits, 
Pole-line Construction, Underground Working, and other Uses. 
Ry F. A. C. Perrine, A.M., D.Sc.. Member American Inst. E. E. 
Second Edition, revised. Medium 8vo, 300 pages, fully illustrated. 
58. net. (338) 
(o ELECTRICAL STATIONS: Their Design 
Organisation, and Manugement. By Chas. H. Wording- 

ham, A.K.C., M.Inst.C.E., M.Inst. Mech. E, Late Memb. of 
Council Inst. E.E., and Electrical Engineer to the City 
Manchester; Electrical Engineer-in-Chief to the Admiralty. 
Second Edition, revised, In large 8vo. Cloth. Pages 496. With 
145 illustrations, including 7 plates. 24s. net. (R151) 
YNAMO-ELECTRIC MACHINERY, a manual for students 

of Electrotechnics. By Silvanus P. Thompson, D.Sc., 

B.A.. F.R.S., Principal of, and Professor of Physics in the City 
and Guilds of London Technical College, Finsbury; Past- 
President of tho Institution of Electrical Engineers. Seventh 
Edition, demy 8vo. Vol. I., Continuous-Current Machines. With 
4 coloured and 30 folding plates, 573 illustrations, 984 pages. 
30s. net. Vol. II., Alternating-Current Machinery. With 15 
coloured and 24 folding plates, and 546 illustrations in the text, 
900 AR demy 8vo. 30s. net. (4391) 
D NAMIC ELECTRICITY AND MAGNETISM, ELE- 
MENTS OF. A Handbook for Studonts and Electrical 
Engineers, By Philip Atkinson, A.M., Ph.D. Crown 8vo, cloth. 
417 pages. With 120 illustrations. 10s. 6d. (340) 
D NAMO BUILDING. HOW TO MAKE A DYNAMO. 
A Practical Treatise for Amateurs. Ry A. Crofta. Crown 

8vo, cloth. 28. (341) 
YNAMO ELECTRIC MACHINERY, Its Construction, 
Design and Operation. In two volumes (sold separately). 

Vol. I., Direct Current Machines. By Samuel Sheldon, A.M., 
Ph.D., and Erich Hausmann, B.S., E.E. Eighth Edition, 
completely rewritten. Large crown Svo, cloth. 338 pages, 
210 illustrations, Vol. IT., Alternating Current Machines. By 
Samuel Sheldon, A.M., Ph.D., and Hobart Mason, B.S., E.E., 
and Erich Hausmann, B.S., E.E. Eighth edition, completely 
rewritten. Large crown 8vo, cloth. 366 pages, with 236 illus- 
trations. 123. net. (342) 
D MOTOR AND SWITCHBOARD CIRCUITS 
FOR ELECTRICAL ENGINEERS. A practical book 
dealing with the subject of Direct, Alternating and Polyphase 
Currents. By Wm. R. Bowker, Consulting Electrical and Street 
Railway ag Ses: Prof. of Physics in the University of Southern 
California. Second Edition, revised. Medium, 8vo, cloth. With 
diagrama 7s. fid. net. (344) 
YNAMO MANAGEMENT. A handybook of Theory and 
Practice. For the use of Mechanics, Engineers, Students, 

and others in charge of Dynamos. By G. W. Lummis-Paterson, 
lectrical engineer. Fourth edition, revised and enlarged. 
300 pages, with 117 illustrations. Crown 8vo, cloth. 4a. 6d. net. 


will also 


LECTRICAL ENGINEERING. By Harold H. Simmons, 
A.M.I. E. E. With nearly 1,000 diagrams and illustrations 

and 14 folding plates. Cheap edition, 12s. Gd. net. This work 
occupies an intermediate position between a toxt-book and one of 
reference. Its scope is wide, and the treatment elementary, the 
object of the author being to provide a book to fill a well-marked 
need for something much wider in its purview than any existing 
text-book. (913) 
LEMENTARY EXPERIMENTAL MAQGNETISM AND 
ELECTRICITY: a Combined Lecture and Laboratory 
Course. By William Allanach, B.Sc. (Lond.), Principal of the 
Technical Sohool, Southport. Crown Svo. 3s. 6d. (0151) 


TERIS, LESSONS IN ELECTRICITY AND 
MAGNETISM. By S. P. Thompson, F.R.S. 4s. 60, (5398) 


LEMENTARY DYNAMO DESIGN, with numerous 
Ezamples. By W. B. Hird, B.A., M.I.E.E. With 128 
diagrams. 73. Od. net. In this volume, by means of numerical 
examples, the methods and calculations necessary for the donign 
of dynamo-electric machinery are explained. (917) 


LEMENTARY PRINCIPLES OF ALTERNATING CUR- 
RENT AND DYNAMO DESIGN. By A. G. Ellis, 
A.C.G.I., A.M.I. E.E., etc. Largely based on material supplied 
by the author's former chief, Mr. H. M. Hobart; numerous 
curves and illustrations ; pages 305. 128. (801) 


LECTRICAL ENGINEERING (ELEMENTARY). In 
Theory and Practice. A Claas Rook for Junior and Senior 
Students and Working Electricians. By J. H. Alexander. With 
nearly 200 illustrations, Crown $vo, cloth. 3s. 6d. net. (324) 


LEMENTARY ELECTRICAL CALCULATIONS. A 
Manual of Simple Engineering Mathematics. By T. 
O'Connor Sloane. 314 pages, 43 illustrations. Crown 8vo. cloth. 
98. net. (3711) 
LECTRIC WIRING. A Primer for the use of Wiremen 
and Students. Dy W. C. Clinton, B.Sc. (Lond.). New (4th) 
Edition, revised and enlarged. Written with particular referenoe 
to the requirements of the Examinations of the City and Guilds 
of London Institute Examination. 2s. (K189) 
LECTRIC WIRING. Fittings, Switches and Lamps. By 

W. Perren Maycock, M.I.E.E. Fourth Edition.  Entirely 
Rewritten. 624 pages and 621 illustrations. Deals with Distri- 
bution, Distribution Boards, Switches, Transformers, Specifi- 
cations, Lamps, Fittings, Electric Signs, Heaters, Bells, 
Telephones, Fire Alarms, Testing, etc , etc. 6s. net. (1284) 
LECTRIC WIRING DIAGRAMS. [Illustrating Circuit 
Connections for Supply Mains, Distribution Board 
Transformers, Lamps. Heaters, Motors, Bells, Private Generating 
Plant, &c., &c. With brief explanation of the diagrama. By W. 
Perren Maycock, M.I.E.E. With 246 illustrations. 2s. 6d. net. 
(1235) 

LECTRIC MOTORS: Their Action, Control and Appli- 
cation. By Francis B. Crocker, E.M., Ph.D., Professor of 
Electrical Engineering, Columbia University ; Past Pres. 
A.I.E.E.; Mem. British Inst. E.E. ; and Morton Arendt, E.E., 
Assistant Professor of Electrical Engineering, Columbia Uni- 
versity; Mem. A.LE.E. 297 pages, with 158 illustrations. 
Medium 8vo., cloth. 10s. 6d. net. (336) 
He acer POWER CONDUCTORS. By Wm. A. Del Mar, 
A.C.G.I., Assoc. Member A.I.E.E., Assoc. IL.E.E. Large 
crown 8vo, cloth. 336 pages, with numerous illustrations. 
9s. net. (337) 
HI E CRANE CONSTRUCTION. By Claude V. Hill. 
A.M.Inst.C. E., M.LE.E., etc. CONTENTS. — Overhead 
Cranes— Locomotive and Portable Jib Cranes— Derrick Cranes— 
Transporters—Sheer  Legs—Revolving Cantilever Cranes— 
Cableways— Power required for Crane Driving—Starting Torque 
and Acceleration—Design of Crane Structures—Design of 
Machinery— Brakes—Toothed Gearing— Hooks, Lifting Magnets, 
Anes and Cranes— Design of Magnets— Motors, Controllers and 
Collectors —Crsne Installations. Medium 8vo. Pages 323. With 
300 Add and 23 tables. 25s. net. (R148) 
E* CTRICITY METERS. By Henry G. Solomon, A. M.Inst. 
E.E. Large 8vo. Cloth. Pages 333 and 307 illustrations 

16s. net. . (R149) 
LECTRICAL ENGINEERING IN THEORY AND 
PRACTICE. By G. D. Aspinall Parr, M.I.E.E., A.M.I., 
Mech. E. Illustrated. 128. net. (506) 
Woe RULES AND TABLES, A Pocket Book of. 
By J. Munro, C.E., and Andrew Jamieson, M.I. E. E. : 19th 
edition. 8s. 6d. (R4119) 
LECTROTECHNICS. By John Henderson, D.Sc., F. R.S. E., 
A.M.I.E.E., head of the Physics and Electrical Depart- 
ment, Borough Polytechnio Institute, London, S.E. . With 31 


(343) | diagrams. Crown 8vo. 3s. fid. (0148) 
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LECTRIC LIGHT CABLES, AND THE DISTRIBUTION 

OF ELECTRICITY. By Stuart A. Russell, A.M.I.C.E., 
M.I.E.E. Second Edition, revised. With 110 illustrations 
10s. 6d. (1269) 
LECTRIC MOTORS: Continuous, Polyphase and Single- 
Phase Motors, Their Theory and Construction. By H. M. 
Hobart, M.I.C. E., M.L E.E., Second edition entirely re-written. 
Revised and enlarged. With 800 illustrations. 18s. net. (1313) 
LECTRICAL DISTRIBUTING NETWORKS AND 
TRANSMISSION LINES. By Prof. Alfred Hay, D.Sc., 
M.l.E.E. With over 100 diagrams and illustrations. Demy 8vo, 
cloth gilt, 10s. 6d. net. In this work Professor Hay gives a simple 
account of the theoretical and practical aspects of a subject of 
great importance to every electrical engineer. The theoretical 
ortions are treated with the utmost simplicity. (914) 
ELECTRIC SHIP LIGHTING. A Handbook on Fitting and 
Running Ship’s Electrical Plant. By J. W. Urquhart, 
Fourth edition, revised and enlarged. 365 pages, with 90 illus- 
trations. Crown 8vo, cloth. 7s. Od. (3731) 
LECTRICAL ENGINEERING FOR ELECTRIC LIGHT 
AND POWER ARTISANS AND STUDENTS. By W. 
Slingo and A. Brooker. New Edition thoroughly revised by W. 
Slingo, assisted by T. F. Wall, M.Sc. With 389 illustrations. 
Crown 8vo. 12s. 6d. (0144) 
LECTRIC LIGHT FITTING. A handbook for working 
electrical engineers. By J. W. Urquhart. Crown 8vo, 
cloth. 5s. (333) 
LECTRIC LIGHT FOR COUNTRY HOUSES. A practical 
handbook, including particulars of the Cost of Plant and 


iur By J. H. Knight. Crown 8vo, wrapper. 1s. (334) 
LECTRIC LIGHTING. By Alan A. Campbell Swinton, 
M.Inst.C.E., M.I.E.E. Crown 8vo, cloth. Is. 6d. (335) 


4 LECTRIC WIRING, DIAGRAMS AND SWITCHBOARDS. 
By Newton Harrison, E.E., Instructor of Electrical 
Engineering in the Newark Technical School. Crown 8vo, cloth. 
5s. net. l (339) 
LECTRICAL CALCULATIONS (ELEMENTARY). A 
Manual of Simple Engineering Mathematics, covering th» 
whole field of Direct Current Calculations, the Basia of Alter- 
nating Current Mathematics, Networks and Typical Cases of 
Circuits, with Appendices on Special Subjects. By T. O'Conor 
Sloane, A.M., EM. Ph. D., Author of “ The Standard Electrical 
Dictionary." Large crown 8vo, cloth. 314 pages with diagrams. 
9s. net. 
LECTRICAI. AND MAGNETIC CALCULATIONS. For 
the use of Electrical Engineers and Artisans, Teachers, 
Students, and all others interested in the Theory and Application 
of Electricity and Magnetism. By A. A. Atkinson, M.S., Professor 
of Physica and Electricity in Ohio University, Athens, Ohio 
Crown Svo, cloth. 9s. net. (321) 
To ue DICTIONARY. A Popular Encyclopedia of 
Words and Terms used in the Practice of Electrical Engin- 
eering. By T. O'Conor Sloane, A.M., E.M., Ph.D. Fourth 
edition, with Appendix. 690 pages and nearly 400 illustrations. 
Large crown 8vo, cloth. 78s. 6d. net. (392) 
LECTRICAL ENGINEERING. A First-Year's Course for 
Students. By Tyson Sewell, A. M.f. E. E, Lecturer and 
Demonstrator in Electrical Engineering at the Polytechnic, 
Regent Street, London. Fourth Edition, revised, with additions. 
Large crown 8vo, cloth. 462 pages, with 278 illustrations. 5s. net. 
323 
LECTRICAL ENGINEERING, GENERAL LECTURES 
ON. By C. Proteus Steinmetz, A.M., Ph.D. Third edition, 
compiled and edited by J. Leroy Hayden. 284 pages, with 


diagrams. Medium 8vo, cloth. 8s. 6d. net. (325) 
Io LIGHT, Its Production and Use. By J. W. 
Urquhart. Crown 8vo, clotb. 7s. 6d. (332) 


LECTRICAL TRANSMISSION OF ENERGY. A Manual 

for the Design of Electrical Circuits By Arthur Vaughan 
Abbott, C.E., Member American Institute of Electrical Engi- 
neers, eto. Fifth edition, revised, and enlarged, with numerous 
tables, plates, and other illustrations. Royal 8vo. 700 pages. 
Strongly bound in cloth. 21s. net. (326) 
LECTRICAL TRANSMISSION OF ENERGY—THREE- 
PHASE TRANSMISSION. A Practical Treatise on the 
Economic Conditions governing the Transmission of Electric 
Energy by Underground and Overhead Conductors. By William 
Brew, M.I. E.E., Late Chief Ecpert Assistant, Dublin Corporation 
Electricity Supply. 186 pages, with 83 illustrations. Demy 8vo. 


cloth. 78. 6d. net. (327) 
LECTRICITY AS APPLIED TO MINING. By Arnold 
Lupton, M.Inst.C.E., M.LMech.E., M.LE.E., late Pro- 


fessor of Coal Mining at the Yorkshire College, Victoria Univer- 
sity; G. D. Aspinall Parr, M.I.E.E., A. M.I. Mecb. F., Head of 
the Electrical Engineering Department, Yorkshire College, 
Victoria University ; and Herbert Perkin, M.I.M.E., Assistant 
Lecturer in the Mining Department of the Yorkshire College 
Victoria University. Second Edition, revised and enlarged’ 
medium &vo, cloth. 300 pages, with about 170 illustrations, 19s 
net. (328 
LECTRICITY IN FACTORIES AND WORKSHOPS 

ITS COST AND CONVENIENCE. A Handybook for 
Power Producers and Power Users. By A. P. Haslam, M.L. E.E. 
328 pages, with numerous illustrations. Large crown 8vo, cloth. 


7s. 6d. net. (329) 
4 LECTRICITY, POWER TRANSMITTED BY, AND 
4 APPLIED BY THE ELECTRIC MOTOR, including 


Electrio Railway Construction. By Philip Atkinson, A.M., 
Pb.D., author of '" Elements of Static Electricity." Fourth 
edition, enlarged, Crown 8vo, cloth. 224 pages, with over 90 
illustrations. 9s. net. (330) 
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LECTRICITY IN THE SERVICE OF MAN. A Popular 
and Practical Treatise on the applications of electricity 

to modern life. By R. Mullinenx Waimsley, D.Sc. (Lond.), 
F.R.S.E. Volume I.: “ The History and Principles of Electrical 
Science." With about 800 illustrations. Medium 8vo, cloth. 
78. Rd. net. All the latest applications of electricitv are dealt with 
and the illustrations are among the best that have ever been 


published. (915) 
LLUSTRATIONS OF THE C.G.S. SYSTEM OF UNITS 
By J. D. Everett, M.A., F.R.S. Fifth Edition, 5s. (590) 


T2 IN ELEMENTARY PRACTICAL PHYSICS, 
Vol. IT., Electricity and Magnetism. By B. Stewart, LL.D., 
F. R.S., and W. W. Haldane Gee. 7s. 6d. (5911) 
AGNETISM AND ELECTRICITY FOR STUDENTS 

Bv H. E. Hadley, B.Sc. 6s. (5113 

OTES ON ALTERNATE CURRENTS FOR STUDENTS 

By Harold H. Simmons, A.M.LE.E. Illustrated with 
numerous diagrams. 96 pages. Cloth. 1s. 6d. (916) 
RACTICAL ELECTRICAL ENGINEERING FOR ELE- 
MENTARY STUDENTS. An elementary laboratory 
course for students of electrical engineering in Trade and Tech- 
nical Schools. By W. S. Ibbetson, B.Sc., A. M.I.E. E. With 
61 illustrations, 155 pages, cr. Rvo. 3s. Gd. net. (41186) 
RACTICAL ELECTRICITY, a Laboratory and Lecture 
course, for first vear students of Klectrical Engineering, 

based on the Practical Definitions of the Electrical Units. Bythe 
late Professor Ayrton, revised and largely re-written by T. 
Mather, F.R.S., M.L E.E., Professor of Electrical Engineering, 
Imperial College of Science and Technology, South Kensington ; 
with over 300 illustrations; 576 pages. 9s. net. (911) 
OWER STATIONS AND POWER TRANSMISSION. By 

G. C. Shaad, E.E. A manual of approved American 
practice in the construction, equipment and management 
generating stations, sub-stations, and transmission lines; illus- 
trations, curves and diagrams. 4a. 6d. (3110) 
RACTICAL ELECTRICAL TESTING 1N PHYSICS AND 
ELECTRICAL ENGINEERING. By G. D. Aspinall 
Parr, Assoc. M.IE.E. With 231 illustrations. Svo. 8s. 6d. 
Second edition, reviscd. (0147) 
RINCIPLES OF ELECTRIC POWER (CONTINUOUS 
CURRENT) for Mechanical Engineers. By A. H. Bate, 
Associate Member of the Institution of Electrical Engineers. 
With 63 illustrations. 204 pages, cr. 8vo. 4s. 6d. net. (4372) 
OPULAR ELECTRICITY. By Walter Hibbert, F.I.C., 


F.C.S., A.M.I.E.F. Illustrated with about 200 illustra- 
tions, including 6 full-page plates from photographs. Cloth 
3s. Rd. (912) 


HOTOMETRICAL MEASUREMENTS AND MANUAL 
FOR THE GENERAL PRACTICE OF PHOTOMETRY. 

with especial reference to the Photometry of Arc and incandescent 
Lamps. By Wilbur M. Stine, Ph.D. 7s. net. (542) 
NMALIL SWITCHES AND THEIR CIRCUITS. By W. Perren 
k Maycock, M.I.E.E. A Practical Book for Electric-Light 
Engineers, Architects, Contractors, Wiring Instructors, Foreman 
Wiremen, and Students. Just published, 288 pages, 570 illus- 
trations. 2s. Gd. net, postage 4d. (M134) 
SS ee HANDBOOK FOR ELECTRICAL ENGI- 
NEERS, thoroughly revised and brought up to date with 
many new features covering the whole field of electrical engi- 
neering in twenty sections, each prepared by an expert. 1,500 
pages, with about 750 illustrations and numerous tables, bound 
in Russian leather. gilt edges 178 (701) 


TEAM TURBINES: Their Design and Construction. By 
Rankin Kennedy, C.E With 62 illustrations. 4s. 6d. net. 
(1411) 


HE PRINCIPLES OF THE TRANSFORMER. By Prof. 

F. Bedell. Ph.D. 12s. net. (548) 

HE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAG. 
NETISM. By Andrew Gray, M.A., F.R.S. In two vols. Vol. l., 
12s. 6d. Vol. II.. in two parts, 25s. (591) 
HE ELEMENTS OF ELECTRICAL ENGINEERING. 

By Profs. W. 8. Franklin and W. Esty. Vol. I.— Direct 
Current Machines. Electric Distribution and Lighting. Ilus- 
trated. 19s. net. (533) 
YHE THEORY AND PRACTICE OF ELECTRIC WIRING. 
An elementary book dealing with the principles of Wiring 

for Students and Wiremen generally. By W. S. Ibbetson, B.Sc., 
A.M.I.E.E. Chief Assistant, Electrical Engineering Department, 
L.C.C., School of Engineering and Navigation, Poplar, E. With 
119 illustrations. 366 pages, Cr. 8vo; 5s. (416) 
"DERE OF ELECTRO-MAGNETIC MACHINERY AND 
OTHER APPARATUS. By B. V. Swenson, E.E., M.E., 

and B. Frankentield, E. E. Vol. I. Direct Currents. 128. 6d. net, 
Vol. If., Alternating Currents. lis. net. (543) 
qum & Treatise on the Theory, Construc- 
tion. Design and Uses of Transformers, Auto-Transfor- 

mers and Choking-coils. By Herman Bohle, M.I. E.E., Professor 
of Electro-technics at the South African College, Cape Town, 
and David Robertson, B.Sc., A.M.L E. E., Professor of Electrical 


Engineering at the Merchant Venturers "Technical College, 
University of Bristol; 18 plates and 332 figures in the text; 
pages 3356. 21s. ( R316) 
FrI'EXT-BOOK ON ELECTRO-MAGNETISM AND THE 

CONSTRUCTION OF DYNAMOS. By Prof. D. C. 
Jackson. 10s. net. (547) 


HE DYNAMO: Its Theory, Design, and Manufacture. By 

. C€.C. Hawkins. M.I.E.E., and F. Wallis; M.IE.E. With 
600 illustrations. Fifth edition, entirely re-written, revised and 
enlarged. In two volumes. Vol. I., with 311 illustrations. 10s. 6d. 
net: Vol. II.. with 283 illustrations, 10s. 6d. net. (1391) 
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STANDARD BOOKS. 


ETALLIC ALLOYS: Their Structure and Constitution. 
By Gilbert H. Gulliver, B.Sc., F.R.S.E. Crown 8vo. 
' andsome cloth, With 102 illustrations. 6s, net. (R150) 


TUE SR PU SUPE By Arthur H. Hiorns. 68. «© (5493) 


RACTICAL METALLURGY AND ASSAYING. By A. H. 
Hiorns. Second Edition. 6s. 


UANTITATIVE METALLURGICAL ANALYSIS, "Tables 

for Laboratory use. On the Principle of “ Group” 
Separations. By J. James Morgan, F.C.S., M.S.C.l. Large 8vo. 
Handsome cloth. Price 4s. (R152) 


| TELEGRAPHY AND TELEPHONY. 


N ELEMENTARY MANUAL OF RADIOTELEGRAPH : 
AND RADIOTELEPHONY FOR STUDENTS AND 
OPERATORS. By J. A. Fleming, M. A., D.Sc., F.R.S., Professor 
of Electrical Engineering in University College of the University 
of London. With 187 illustrations. 8vo. 78. 6d. net. (0154) 


LEMENTARY TELEGRAPHY. A Manual for Students 
By H. W. Pendry, Central Telegraph Office, London 
With 178 illustrations. 2s. 6d. net. (1739) 


ELECTRO-METALLURGY, ETC. 


BSOLUTE MEASUREMENTS IN ELECTRICITY AND 
MAGNETISM. By Andrew Gray, F.R.S. Second Edition. 

bs. 6d. (5113) 
TEXT-BOOK OF ELECT1RO-CHEMISTRY. By Svante 
Arrhenius, Director of the Nobel Institute, Stockholm. 


Translated from the German edition by John McCrae, Ph.D. 
With 58 illustrations. Svo. 9s. 6d. net. (0157) 


Teohnioal Book Department, 149, Fleet Street, E.C. 


THE “COLE” CODE 


OR CODE DICTIONARY. 


A SIMPLE, SAFE & ECONOMICAL METHOD 
OF CABLING—VERBATIM IF DESIRED 


Commercial, Technical & Social Messages. 


A COMPLETE and UP-TO-DATE work, with unlimited 
facilities for extensions to suit any kind of business, including 
that of Electrical Engineer and Manufacturers, etc. 


Two Extra Vocabularies of 10,000,000 Words each. 


Arranged in Alphabetical and Numerical Order. 
No complicated Tables. Code Words safe and Ready for Use. 


BOUND IN CLOTH, 10 INCHES x 7 INCHES x 3 INCH IN THICKNESS 
PRICE 15s. 


* The Eleotrical Engineer,” Technical Book Department, 
149, Fleet Street, London, E.C. 


FARADAY HOUSE. 


ESTABLISHED 1889. 


(Proprietors: The Syndicate ef Eleotrioal Engineers, Ltd.) 


LAMP LIFE TESTS, 


Tests of every kind of Electrical Machinery 

and Instrument, and all Apparatus and 

Materials used by the Electrical and Allied 
ndustries. 

Scale of fees will be sent on application to the 
Secretary. l l 

THE ELECTRICAL STANDARDIZING 

AND TESTING INSTITUTION, 


62-70, Southampton Row, London, W.C. 


Telephone No. : Teleg. Address : 
9999 Central. '' Standardizing. London." 


FARADAY HOUSE. 


* 


Ladders, Steps, 
Trestles. 


Scaffolds, &o. 
Bale or Hire. 


HEATHMAN & CO. 


10, Parson's Ceeen, 
London, 8.W. 


HEATHMAN'S PLAIN 
OECORATOR'S TRESTLES, 


(5380). 


©. PASS & SON, Ltd. 
Bedminster Smeiting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAO RESIDUES FROM ACCUMULATORS. 


Telegrams: ‘‘ Pass, BRISTOL.” Telephone: 475. 


For instructions on Cleaning and Polishin 
Electrical Fittings and Electric Cookers, rea 


CANNING’S HANDBOOK ON 


POLISHING, ELECTRO-PLATING & LACQUERING. 


Fully Illustrated. Price 2s. 3d. post free. Abroad 2s. 6d. 


W. CANNING & CO., BIRMINGHAM. 


LOMDON: 18/20, ST. JOHN'S SQ.. CLBRKEBNWBLL, EC. 
z MENTION BOOK EEt«. 


PATENTS. 


HE OWNERS OF PATENTS Nos. 1451, of 1908, relating 

to ‘‘ Improvements in Submarine Signalling Apparatus ” ; 

1848, of 1908, relating to ‘‘ New or Improved Apparatus for 
Alternative Wireless Telegraphy and Telephony " ; and 14775, 
of 1908, relating to ‘‘ Improvements in Transmitting Apparatus 
for Submarine Signalling," is desirous of negotiating with 
interested parties for the granting of licences under them on 
reasonable terms.—For information, apply to Messrs. LLOYD, 
Wise & Company, Chartered Patent Agents and Consulting 
Engineers, 46, Lincoln's Inn Fields, London, W.C. 


HE PROPRIETOR OF THE PATENTS Nos. 28106 of 1907, 
10769 of 1908, 28132 of 1907, 10764 of 1908, 10767 of 1908, 
10768 of 1908, for '* Improvements in Storage Battery Plates,” 
is desirous of entering into arrangements by way of license and 
otherwise on reasonable terms for the purpose of exploiting the 
ssme and ensuring their full development and practiosl working 
in this country. All communications should ba addressed in the 
first instance to:— HasELTINE, Lake & Co., Chartered Patent 
Agents and Consulting Engineers, 7 & 8, Southampton Buildings, 
Chancery-lane, London, E.C. : 


MJ ——— MÀ — RENI mere Eum eee 


REMOVAL MR. J. G. LORRAIN, M.LE.E., M.I.Mech.E., 
e 


Chartered Patent Agent, has removed his office 
Nd to STAPLE INN BUILDINGS, HIGH HOLBORN, 


from Norfolk House, Norfolk Street. Strand, 


— PLANT FOR SALE. 


ADDERS, STEPS, TRESTLES for all purposes (sale or 

hire), best and cheapest, sent to all parts of the world 

direct from maker to user. —Illustrated p lists from HEATH- 
MAN, Parsons-green, Fulham, London, S.W. 


——— 


OR SALE.—Direct coupled Gas Engine and Dynamo; 
National Gas Engine, B.H.P., 2:25 ; Siemens Dynamo, 105 
volts, k.w. 1:5, field shunt, 15 amps. ; been used for lighting priva 
house; cost £30, price £30, including voltmeter, amperemeter, etc. 
- Les, 221, St. John's Hill, Clapham Junction, S.W. | 


PLANT WANTED. 


LATINUM UTENSILS, SORAP, LAMP  TOPS.—Beet 
prices given by DmRBY AND Co. Lrp., 44, Olerkenwell 
Road, London, E.C. N.B.—Platimum Sold. 


by—THE 


Clerkenwell-road, London, E.C. Telephone: Holborn 383. 


MISCELLANEOUS. 


ANTED, OLD ELECTRIC LAMPTOPS, Scrap, Platinum, 
Mercury, False Teeth, Copper, Cable Metals, Waste 
Rubber, etc.— Tay Lor, 1004, Blackstock-road, Finsbury Park, N. 


ENGINEERING STUDENTS. 


A University Training in Your Own Home. 


HE NORTHERN CORRESPONDENCE COLLEGE, 17, 
Albert-road, Middlesbrough, gives the above. The Elec- 
trical Engineering Course covers all work required for the 
A.M.I.E.E., the A.M.I.C.E., and the London City Guilds 
(Honours) Certificates. 

Fee for the complete Course, £5 10s., payable in easy instal- 
ments. One of the great features of the N.C.C. is that all the 
Students work receives the direct attention of the Principals 
of the respective departments and we ask you before deciding 
to join aiher Correspondence Colleges to compare our Courses 
and fees with others. 

Complete courses in all nak apa subjects. 
OUT DELAY to the Principal: 


Write WITH- 


xii THE ELECTRICAL ENGINEER, DECEMBER 29, tort. 


“WILLCOX - RAMONEUR” 


TUBE CLEANER, should be in every BOILER HOUSE where 

TUBULAR BOILERS are installed. SOOT and ASHES are 

removed quickly, thoroughly and harmlessly, by action of HOT 
FLUE AIR impelled by jet of DRIED STEAM. 


For Insides of 
FIRE TUBES 
and outsides of 
WATER 
TUBES. 


Three Seconds 
per Tube. Does 
its work whilst 
boiler is in use. 
No Shutting 
Down. 


ITS DAILY USE MEANS YEARLY SAVING. 


O I L S ,, LUBRICATING enanss, & 
PLANT IN ELECTRICITY WORKS, &o. 


Our TURBINE, OYLINDER, ORANK CHAMBER, DYNAMO, 

ENGINE, and GENERAL LUBRICATING OILS are in use in 

most of the principal LIGHTING. AND POWER INSTALLA- 
TIONS throughout the country. 


—— INSTALLATIONS SPECIAL 


m REFI hos ur 


uu 


pleased to quote 


to your require- 


ments. 


Blia STORES 


We supply all Station — such. as. 
BELTING, WILLCOX JOINTITE, PACKINGS, OILCANS, 


ASBESTOS and GAUGES and GLASSES 
RUBBER GOODS . SPANNERS 

COTTON WASTE HAMMERS 

WIPERS, OILERS MACHINERY and 
BOILER FITTINGS E TOOLS, eto. 


SBND FOR LISTS. 


W. H. WILLCOX & CO., LTD, 


23, 32, 34, 38, & 38, Southwark Street, LONDON, S.E. 


z 


—— - 
—— o —— Pio — 
— - 


V 1 miris 


THE ELECTRICAL ENGINEER, DECEMBER 29, r9git xiii 


Telegrams; nope; Londoa." 
Telephone: Eastern. 


GG il 


COPPER 
EXPANSION PIECE. 


SPECIAL COLLIERY CAB TYRE 
SHEATHED CABLES. 


' (Manufactured under Licence from the St. Helens 
Cable & Rubber Co., Ltd.) 


f EXHAUSTING TURBINE 
ENGINES. 


HIGH - CONDUCTIVITY 


1. CASTINGS & 
| COPPER FO FORGINGS 


JOHN T DOs a CO. 


(^ Coppersmiths and Brass Founders, 
BROMLEY, LONDON, E. 


Telegraph Condenser C0., 


Vauxhall Street, Kennington Oval, London, 8.E. 
TELEPHONE— 1397 HOP. 


MANUFACTURERS OF ALL TYPES OF 


Electrical Condensers 


AND | = Recommended where Flexible Cables have to ve mo in exposed. 
* x positions in Collieries, Shipbuilding Yards, etc. 
CALLENDER'S CABLE & CONSTRUCTION C0., LTD., 
" | » HAMILTON HOUSE, VICTORIA EMBANKMENT, 
; LONDON, E.C. 


Telephone : 1911 Holborn. (e Telegrams : '*Callender, London." 


Sole Licencees for Manufacture of A. L. Dearlove’s 
Patent Artifloial Line for the Duplexing of | | 
Submarine Cables. < ' ARCA METAL FILAMENT LAMPS l 


R + VULCANITE WORKS: 
[6 boniíe. Dr. HEINR. TRAUN 


Sar TA A 
& SONGS, 


WINCHES FOR ARC LAMPS Ff 
Large Stock (Formerly HARBURG INOIA-RUBBER O. CO.) 
kept of Loudon Warehouse: 


GENERAL LIFTING PURPOSES 
mee annen as communes || ELECTRICIANS 
TUBES, f 


ACOUMULATOR | f 
Have you seen 


" MOSELEY S 


latest production in 


RUBBER GLOVES? 


THEY ARE 
ABSOLUTELY THE BEST: 


You cannot afford to run risks, 
and should use the best glove that oan 
be made. 
WRITE FOR PARTICULARS. SAMPLES SENT ON APPROVAL. 


DAVID MOSELEY & SONS, Ltd. 


'  ARDWICK, MANCHESTER, 


BINDING CASES 


IN BLUE CLOTH. 


FOR THE NEW 


Volumes of The Electrica! Engineer, 


Post Free, 2s. 2d. each, 


Maybe, had from the\Publisher. 


Telegrams 
instantly, London. 


The Fearfu! Frown, 
A sorry sight, - 
Bad luck to crown, 


He's lost Fluxite. 


PRACTICAL MAN 


Fluxite 


SIMPLIFIES SOLDERING 


AND SUPERSEDES LEAD-BURNING. 


Of Ironmongers, ste., in Gd., 1/« and 2/- Tins. Made by The AUTO CONTROLLER CO., 
T0, Vienna Road, Bermondsey. 


MODERN SHEARING, PUNCHING 
and BAR CHOPPING MACHINES, 
also HACK SAWS, COLD SAWING 


Asá for Lists BEIS-16. 


Kt. BECHER & CO., 
53, City Road, LONDON, E.C. 
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d» 
a M “There is no better way to gain a icon dt know! = fies ogg create than that afforded 
Be 


TOII. 


_ by the study of good books and flat cardboard models. Books give the REASONS for every 
piece of mechanism and MODELS show how and where each part works. 
|» "^ The publishers of the first book ever issued combining these two great educational forces 
|. '. (Modern Power Generators) now announce for immediate publication 


a MAC H l N E TOO LS COMMONLY EMPLOYED IN 


ENGINEERING WORKSHOPS 


By James Weir French, B.Sc. 


DELS -5l 


By arrangement with the publishers we are able to offer this 
entire new work to our readers on terms which are speci- 
ally Mi vidtaduous to the purchaser. 

The text of this unique book describes in a perfectly plain way 


| the working and construction of every description of lathe, hori- 
— ‘zontal and vertical drill, automatic screw and turning machine, 
~. planing, slotting, milling, gearing, and winding machines. 


The full descriptions given are supplemented by several] hun- 
dred clear and well produced illustrations. 
MODELS 


THE 10 COMPOSITE SECTIONAL 


specially made for the work from the maker's working drawings 
form, as it were, anatomical models of the machines. It is possible to 


of show, in this way, every separate part in its correct place, and thus 


to supply information which could otherwise only be obtained by 
those able to witness such machines in process of manufacture. 
The ten models are :— | 
Engine Lathe. Two-Speed Sorew-driven plan 
Automatio Turret Lathe. ing Machine. 
Universal Facing, Boring, Drill- Shaping Machine. 

Ing and Milling Machine. Universal Horizontal Milling 


High-Speed Radial Drilling Machine. 
Machine. Vertical Milling Machin e. 
. Horizontal Boring Maohine. Universal’ Crinding Machine. 


'STEARN' 


English-made Metallic Filament Lamps 


k LEUCONIUM i 


(Registered). 


All Voltages 
to 250. 


Diploma of 
Honour, 
Franco -British 
Exhibition, 
1908: 


Write for Prices, etc., to 


Stearn Electric Lamp Co., Ltd., 


47, VICTORIA STREET, LONT ON, 8.W. 


Works at Kew Gardens, London, 8.W. 


Printed for the Proprietors by Smiths’ Printing Co., Ltd., London and b+. Albans, and Published by ' "Tus 
LixrTED, at the Offices, 149, Fleet Street, London, E.Q 20074 C 


A NECESSITY FOR ALL ENGINEERS. 


The book is one that all engineers, electrical 
or mechanical, should make their own. Directors 
of works, general managers, works managers, fore- 
men and mechanics, will all find that it is worth 
many times its small price to them. 


a o -— o o ee a a es - 
- = date o = - - = = = 


AN ILLUSTRATED PAMPHLET FREE. 


To THE MANAGER, 
THE ELECTRICAL ENGINEER, 149, FLEET STREET, E.C. 
Please send me the Illustrated Pamphlet describing 


'* Machine Tools," together with particulars of the special terms 
| arranged. for readers of your Journal. 


Co., Ltd., 
STRATFORD, LONDON. 


We make Special Storage 
Batteries for Private 


Installations. 


WRITE FOR PARTICULARS 
amd ILLUSTRATED CATALOGUE. 


2 YEARS’ FREE CUARANTEE. 
PATENT NON CORROSIVE TERMINALS. 
PATENT SEPARATORS. 
Contant Capacity. High Efficiency. 


IN USE ALL OVER THE WORLD. 


Storage Cells for all purposes. 
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